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GLOSSARY 

Aquifer – The saturated part of geologic materials capable of yielding significant water to wells 

or springs. 

Confined Aquifer – Those aquifers with which an impermeable layer of dirt or rock prevents 

water from seeping into the aquifer from the ground surface located directly above; instead, 

water seeps into the aquifer from further locations where the impermeable layer is not present. 

Groundwater – Water held underground in soil or in pores and crevices in rock. 

Institutional Controls (IC) – A set of conditions which may be applied to a site known to 

contain environmental contamination by the Alaska Department of Environmental Conservation.  

These conditions may restrict or prohibit activities, place monitoring requirements, require 

engineering controls, or otherwise prescribe required activities.  ICs are specific to the conditions 

of each site. 

Lithology – The general physical characteristics of a sediment deposit or rock formation; a layer 

within a sediment deposit with distinct physical characteristics. 

Piezometric Surface – The hypothetical surface defined by the level to which water in a 

confined aquifer rises in observation wells. In practice, the piezometric surface is mapped by 

interpolation between groundwater measurements taken from wells accessing a confined aquifer.  

Stadial – The known interval of an ice age. 

Stratification – The arrangement of sedimentary rocks in distinct layers (strata), each layer 

representing the sediment deposited over a specific period. 

Unconfined Aquifer – Those aquifers whose physical structure allows surface water to seep 

directly into them and water is free to migrate. 
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EXECUTIVE SUMMARY 

DOWL completed a groundwater study under contract with the Kenai Peninsula Borough for the 

central Niksiki area.  The region has a long history of oil and gas development and is home to a 

variety of support industries.  As a result, the area has subsequently experienced a variety of 

contamination events.  Concerns over contaminant migration potential and a need to better 

understand local aquifers, including their stratification and flow direction, led to the initiation of 

this study. 

DOWL completed a review of available records and performed a field survey to provide data for 

the creation of a working subsurface model. The results of the study produced a three-

dimensional geological model of the area and determined two main aquifers provide source 

water for area wells. The deeper aquifer appears to be at least partially confined beneath a layer 

of silt and clay (commonly observed between 50 and 75 feet elevation) and the aquifer is 

continuous, at depth, beneath the study area.  This aquifer appears to be closely connected 

hydrologically and displays a fairly consistent hydraulic gradient with general flow from the 

southeast to the northwest. Above the confining layer is a less well understood unconfined 

aquifer. It does not appear to be strongly connected hydrologically across the study area.  This 

upper aquifer displays a general trend from east to west but contains local variations in flow 

direction (likely due to preferential flow paths in the sediment). The upper aquifer flow direction 

also appears to be susceptible to localized drawdown pumping effects. Additionally, several of 

the wells in the study access smaller isolated, perched aquifers.  Contaminants reaching the lower 

aquifer will likely be transported in the general flow direction (southeast to northwest) of the 

aquifer.  Contaminants isolated in the upper aquifer may be transported in the general flow 

direction of the upper aquifer (east to west), but are susceptible to being drawn into the 

depression of the groundwater surface created by actively pumping wells nearby.   
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1.0 INTRODUCTION 

1.1 Project Purpose 

DOWL was contracted by the Kenai Peninsula Borough (KPB) to conduct a groundwater 

modeling study in the central Nikiski area (Figure 1).  The area of focus is approximately 

bounded by Cook Inlet to the North at the Offshore Systems Kenai (OSK) dock, to the west 

along the eastern property line of Nikiski High School, the McGahan Industrial Airpark to the 

south, and the eastern boundary is approximated by the western property line of the AIMM 

Technologies monofill site (Figure 2).  The study area has a history of documented 

environmental contamination related to industrial processes, illegal dumping, and unauthorized 

industrial waste disposal and the KPB has concerns with the impacts of the sites on Borough 

property, private property, and overall business development within the region.   
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Figure 1:  Location and Vicinity Map 
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Figure 2:  Project Study Area 
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Several investigations of contaminated sites have occurred within the study area over the last 30 

years.  Many of the studies have concluded additional information is needed regarding the flow 

of groundwater in the area to determine the potential effects of contamination on the surrounding 

community.   

The goal of the study is to better understand groundwater flow, movement, and depth in the 

central Nikiski area through subsurface characterization and groundwater modeling. DOWL staff 

identified local aquifers and sub-surface water migration patterns through an examination of 

existing water wells, monitoring wells, geotechnical boring logs, other environmental records 

and documentation, and a field survey of existing wells.  The DOWL survey was performed to 

provide a common datum for surface and groundwater elevations, and to measure groundwater 

depths over a short interval of time to minimize the effects of seasonal changes and precipitation 

events in groundwater levels.  The field study and record review provided necessary data for the 

construction of groundwater model indicating the likely direction of flow within area aquifers. 

Although numerous contaminated sites in the study area have generated multiple reports with 

site-specific data, they do not equate to a comprehensive characterization of the subsurface 

conditions in Nikiski. However, these reports proved invaluable to developing such a subsurface 

characterization as they provide detailed descriptions of particular sites’ lithography, soils, and 

aquifers. 

1.2 General Setting  

The study area contains a mixture of residential, commercial, and industrial development, in 

addition to large swaths of mostly undeveloped land.  Development is primarily centered along 

the Kenai Spur Highway, with some additional industrial facilities located at the north end of the 

study area along Nikishka Beach Road, where OSK maintains a port facility.   

The terrain of the southern half of the study area is relatively flat with some rolling topography, 

and generally slopes to the south.  The northern portion of the study area is characterized by 

steeper slopes and rolling topography, with an overall slope to the north which becomes very 

abrupt as it approaches Cook Inlet and quickly falls toward the water. Kenai Peninsula is free of 

permafrost. 
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1.2.1 Geologic Setting 

Nikiski lies on the western side of the Kenai Peninsula and within the Nikishka Lowland, a part 

of the Kenai Lowland physiographic sub-province bordering Cook Inlet. The present topography 

is the product of Quaternary Glaciation, primarily deposited during the innermost Killey Stadial 

during the Naptowne Glaciation (approximately 18,500 to 17,500 years before present). The 

glacial deposits beneath Nikiski are between 500 to 750 feet thick. These sediments are 

commonly interlayered and are unconsolidated or poorly consolidated (i.e., the particles are not 

closely arranged or cemented together). Underlying the glacial deposits is the Kenai Group, 

which is composed mainly of non-marine Tertiary sedimentary deposits of the Cook Inlet Basin 

(Reger et al., 2007).  

The geological surface of the study site is composed predominately of two types of glacial 

deposits. These deposits are mapped in Figure 3 and described in greater detail in Appendix D, 

Technical Discussion. The northwest corner of the site is composed of glacial moraine material. 

This is recognized in the landscape by the ridgeline running approximately northeast-southwest 

on which the Old Nikiski Airstrip was previously located.  

5 



Nikiski Groundwater Study April 2015 
Report 33.61736.01 

 
Figure 3:  Surface Deposits within the Study Area 
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These sediments were deposited by the melting of a glacial ice sheet during the innermost Killey 

Stadial. This type of glacial deposit typically consists of rocks having a wide variety of particle 

sizes (clay, silt, sand, gravel, cobbles, and boulders) mixed together and lacks stratification. 

These deposits contain large proportions of silt and clay. Therefore, permeability is generally 

low in this type of deposit and water flow tends to follow paths established when glacial ice was 

present and glacial meltwater flowed over, under, or through the deposit. The depth of the glacial 

moraine deposit is unknown and it is underlain by varying glacial deposits.  

The surface material in the rest of the study area is composed of proximal outwash, proglacial 

lakes, and associated fluvial deposits. These deposits are created by the meltwater streams and 

lakes which occurred across the plain below the terminus of an advancing or receding glacier. 

They are commonly composed of stratified layers of sand, gravel, silt, and clay.  Water flow in 

these deposits may vary greatly over short distances. Additionally, layers of clay or silt may 

create impermeable layers in which groundwater may be trapped above or below.  

1.3 Summary of Public Involvement 

Known and potential contamination of groundwater within the Nikiski area as a whole, and the 

project study area specifically, is of great interest to the local community.  The oil and gas 

industry has a long history of operations within the Cook Inlet area of the Kenai Peninsula and 

these efforts have resulted in a variety of contaminated soils and water issues over the last 50 

years.  Concern over past contamination and its migration through groundwater serving local 

potable water wells was the impetus for this project and as such, an effort was conducted to 

inform the community of the specific work occurring within the area and to solicit public 

assistance through access to any private water wells which may be present within the project 

boundaries. 

Public participation in the form of access to private property and wells was necessary for the 

collection of field data required to produce the project models.  As such, multiple outreach 

efforts were conducted to inform the local community about the project plan and goals.  Table 1 

highlights the efforts to reach out to the community to discuss the project and obtain access to 

local wells.  Appendix A contains copies of public involvement documents including press 

releases, handouts, mailers, and news articles. 
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Table 1:  Summary of Public Outreach Efforts 

Type Date Notice 

Project Kickoff Meeting 10/16/2014 
Flyer announcing meeting in lobby of local post 
office. 

Newspaper Article 10/30/2014 
Peninsula Clarion story about project and 
November 3rd meeting based on press release by 
DOWL. 

Public Information 
Meeting 

11/3/2014 

Rachel Steer, Zach Huff, and Emily Creely attended 
the November 3 Nikiski Community Council 
Meeting. Approximately 60 residents attended. 
DOWL staff provided an informal presentation of 
the project and then allowed the public to ask 
questions. 

Radio Interview1 11/4/2014 

KSRM Radio interview with project team members 
discussing the nature and objective of project 
(DOWL HKM Gathering Nikiski Groundwater 
Data). 

Newspaper Article 11/6/14 
Peninsula Clarion story about project and need for 
Nikiski residents to participate, based on 
information from November 3rd meeting. 

Radio Interview1 11/7/2014 

KSRM Radio interview with project team members 
discussing the nature and objective of project 
(Groundwater Surveyors Looking for Participants 
by November 14). 

Radio Interview1 11/12/2014 
KSRM Radio interview with project team members 
discussing the nature and objective of project 
(Nikiski Well Surveyors will be Out this Weekend). 

Radio Interview1 11/20/2014 
KSRM Radio interview with project team members 
discussing the nature and objective of project 
(Nikiski Well Surveyors get Plethora of Data). 

Public Information 
Meeting 

3/23/2015 

Paul Pribyl, Zach Huff, and Emily Creely are to 
attend the March 23 Nikiski Community Council 
Meeting where they will make a presentation 
sharing the results of the study. 

1 http://radiokenai.net/ 
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2.0 DATA SOURCES AND METHODS 

2.1 Data Sources 

Source data was obtained through public records research and field survey efforts.  A review of 

public records was performed early in the project and allowed the creation of an initial project 

database.  After the initial data collection effort, it was determined several of the data points 

represented the same wells creating duplicates; duplicates were consolidated and/or eliminated as 

necessary.  This initial database then provided the foundation for the field survey efforts.   

2.1.1 Public Records  

A public records search was conducted of potential data sources within the defined study area 

and the immediate vicinity.  Public records sources included the United States Geological Survey 

(USGS), the Alaska Department of Environmental Conservation (DEC), and the Alaska 

Department of Natural Resources (DNR).   

2.1.1.1 USGS  

The USGS maintains a national level database 2 , the National Water Information System:  

Mapper, which provides information on select wells, including location of the well (latitude and 

longitude in degrees, minutes, and seconds), the depth of the well, and limited water elevation 

and/or water quality information.  Much of the data within the study area is of limited value due 

to the lack of precision in the well locations and the date of data collection, which is often twenty 

or more years old.  This limited information was useful for initially identifying wells within the 

study area and as cross-reference for other collected data identifying well locations.  Within the 

study area, this database identified 33 wells.  A complete list of USGS data for the study area is 

available in Appendix B. 

The USGS National Water Information System:  Mapper was used to roughly check a variety of 

wells previously reviewed and/or surveyed by USGS.  The record data is coarse, but served as an 

2 http://maps.waterdata.usgs.gov/mapper/index.html 
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approximate check against other well records for bore depths.  Much of the USGS data provides 

depth of water and approximate groundwater elevations, but due to the dates of the surveys 

(ranging from 1968 to 1991), these values were only useable as approximations. 

The majority of the historical water elevation data consists of single point observation periods 

and does not provide information on groundwater variability in the area over seasons or annual 

periods.  Only one site within the project study area was observed by the USGS over a multi-year 

period and provides some insight into local variability. 

USGS site ID number 604323151190301 (State of Alaska Department of Transportation and 

Public Facilities Maintenance Yard, 51150 Island Lake Road) records provide data on 28 

measurements of the groundwater depth for this single well.  The data was recorded over two 

distinct periods from February 27, 1970 to June 23, 1972 and May 20, 1977 to December 29, 

1978.  The collected data reflects a groundwater variance of approximately eight feet, though 

two outlier measurements are noted as being taken at times of recent pumping activity.  

Removing the outlier measurements, the variation in water levels is approximately 4.5 feet.  This 

information was valuable in confirming aquifer fluctuation over time for the study area.  

2.1.1.2 DNR 

The DNR maintains a publicly accessible database of wells registered with their Division of 

Mining, Land, and Water.  The Well Log Tracking System (WELTS) database provides a 

searchable system with links to individual well records.  The records for each well vary in 

quality and detail, but often include well logs with basic lithology as logged by the well driller.  

These documents typically include scanned copies of original drilling logs and initial production 

(drawdown) information. 

WELTS data was the primary source documentation used for creation of the models as it 

provided lithology, of varying quality, for a number of wells.  Table 2 summarizes the individual 

wells identified through the WELTS database; drilling logs obtained through WELTS are 

available in Appendix B.  Well logs were evaluated and a qualitative score was assessed for each 

record; scores ranged from one (great quality and reliable information) to three (poor quality and 

unreliable information).  These qualitative scores were used to resolve discrepancies, outliers, 
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and inconsistencies in the groundwater models development.  Additional details on how 

qualitative scores were determined and applied to records can be found in section 2.2, Subsurface 

Geology. 

Figure 4 identifies WELTS data point locations within the project study area and the immediate 

vicinity. 
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Table 2:  Summary of WELTS Data from the Study Area 

DOWL Project 
Well ID WELTS ID Useable 

Lithology 
Test Hole/ Well 

Depth (ft) 
Completion 

Date 
Qualitative 

Score 
Admirality 1 16842 No 84 1962 — 
ArnDock 1 19292 Yes 182 5/16/1968 2 
ArnDock 2 19796 Yes 31 12/16/1966 2 
ArnDock 3 19797 Yes 41 12/21/1966 2 
ArnDock 4 21647 Yes 186 6/11/1991 2 
ArnDock 5 21648 Yes 257 5/21/1991 2 
ArnDock 6 16599 No 159 5/00/1968 2 
Arness 1 19818 Yes 138 9/18/1988 2 

BakerRd 1 16845 Yes 119 Unknown 2 
Bernice 1 16843 Yes 132 Unknown 2 
Charlie 1 34201 Yes 145 10/5/2005 2 

CIP 9 14100 Yes 140 4/4/1984 3 
CIP 10 19790 Yes 168 4/4/1984 3 
CIP 11 23912 Yes 155 5/23/1990 3 

Contro 1 16848 No 96 4/00/1967 — 
Diamond 1 15089 Yes 213 3/26/1983 2 
Diamond 2 17552 No 300+ Unknown — 

FirstBaptist 1 16382 Yes 87 8/27/1963 3 
Halco 1 19792 Yes 140 1/17/1986 2 

JW 1 17313 Yes 103 10/3/1986 3 
JW 2 17419 Yes 107 11/14/1983 2 

Mazie 1 16847 Yes 92 8/1/1996 3 
Mazie 2 364 Yes 70 1/20/1971 2 
MBC 1 16844 Yes 295 3/27/1959 2 
MCG 9 19100 Yes 86.5 3/16/1989 1 

MCG 10 19101 Yes 56 3/17/1989 1 
MCG 11 19105 Yes 96 3/23/1989 1 
MCG 12 19099 Yes 55 3/25/1989 1 
MCG 13 19103 Yes 91 3/28/1989 1 
MCG 14 19102 Yes 85 3/29/1989 1 
MCG 15 19104 Yes 40 3/30/1989 1 
MCG 16 19106 Yes 60 4/1/1989 1 
MCG 17 19098 Yes 187 1/00/1990 1 
MCG 20 19791 Yes 152 10/14/1987 2 

Nair 1 19506 Yes 97 5/19/1990 1 
NorFab 1 18166 Yes 138 10/23/1989 2 
OilSal 1 19793 Yes 55 2/13/1977 2 
Oren 1 16841 No 224 1961 —  
Porter 1 14658 Yes 105 8/4/1977 2 
School 1 1335 Yes 197 4/16/1986 2 

School 2 19795          
17600 Yes 170 5/2/1988 2 

Village 1 27711 No 136.0 12/21/1976 3 
Village 2 27712 Yes 137.0 8/10/1977 2 
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Figure 4:  Locations of WELTS records. 
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2.1.1.3 ADEC  

The Central Cook Inlet region has a long history of oil and gas development projects dating back 

to the 1950s and the first successful commercial oil production project, the Swanson River Field.  

Oil and gas development in the immediate area has included the Tesoro Kenai refinery, the 

ConocoPhillips liquid natural gas plant, and a variety of oil field services companies with shops 

and other associated industry support facilities located within and surrounding the study area.  

The activities of the oil and gas industry, including associated support services and other 

commercial activities within the area, have resulted in multiple sites with documented 

environmental contamination.   

The DEC maintains a Contaminated Sites Program Database3 which was consulted to identify 

known contaminated sites within the study area.  DEC records for contaminated sites can provide 

additional background information, including previously completed study reports and the 

existence of monitoring wells associated with a site.  Additionally, the database provides 

historical and contextual information on the known extent of contamination within the study 

area.  This database identified 13 known contaminated sites with the following statuses: nine 

“cleanup complete”, two “cleanup complete – institutional controls”, and two “active”.   ADEC-

documented sites within the study area are summarized in Table 3 and Figure 5.  

  

3 http://dec.alaska.gov/spar/csp/db_search.htm 
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Table 3:  DEC Contaminated Sites within the Study Area 

Map Id Site Name Status Description of 
Contamination 

Year of Initial 
DEC Action 

1 
Petro Marine 
Services - Arness 
Dock 

Cleanup 
Complete Diesel 1991 

2 Nikiski Airstrip 

Cleanup 
Complete – 
Institutional 

Controls 

Oily waste, drums, 
unknown waste, 

garbage 
1988 

3 Arness Septage Active 
Drag-reducing agent, 

non-domestic 
wastewater and oil 

1980 

4 Baker Oil Tools Active Trichloroethene 2012 

5 Tesoro Land & 
Marine Rental Co. 

Cleanup 
Complete Petroleum, waste oil 1990 

6 Hallco Building Cleanup 
Complete Diesel 1989 

7 Silvertip Storage 
Yard 

Cleanup 
Complete 

Waste oilfield 
chemicals 1988 

8 Cook Inlet Processing 
- Nikiski 1 

Cleanup 
Complete petroleum 1994 

9 Cook Inlet Processing 
- Nikiski 2 

Cleanup 
Complete Diesel 2002 

10 Cook Inlet Processing 
Miller Est. 

Cleanup 
Complete 

Diesel, used oil, 
hydraulic fluid 1995 

11 McGahan Utilities  

Cleanup 
Complete – 
Institutional 

Controls 

Tetrachloroethylene 1988 

12 Nikiski Fire 
Department #2 

Cleanup 
Complete Diesel 1991 

13 Steve's Chevron Cleanup 
Complete Diesel 1991 
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Figure 5:  Contaminated Sites within the Project Study Area as Recorded by DEC 
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Data was obtained with the help of ADEC staff in Soldotna. DOWL staff spent one day in the 

Soldotna DEC office (October 2, 2014) reviewing the paper files for sites and copying pertinent 

records for use. Most of the 13 contaminated sites within the study area provided limited 

information from previously conducted assessments and studies; previous measurements and 

surveys are not generally available for monitoring wells. However, four sites yielded data from 

multiple years due to required monitoring: Arness Disposal, Nikiski Airstrip, Baker Oil Tools, 

and McGahan Utilities.  These sites are summarized in Appendix B. Additionally, pre-project 

development permitting requirements for the AIMM monofill site yielded survey and 

groundwater elevation data. 

Discrepancies in previous survey data, ambiguous techniques, and the reproduction of previously 

produced survey data further limited the usefulness of the available information.   

2.1.2 Field Survey 

DOWL collected field measurements of wells within the study area and the immediate 

surrounding area, including well location (longitude, latitude, and elevation of the ground surface 

and well casing) and depth to water.  The survey data provided a record of well locations and a 

common datum (elevation) for comparing groundwater depths. Field survey efforts were 

completed between November 15 and 17, 2014 and captured data for 60 wells and four lakes. 

Figure 6 shows wells where data was collected during field efforts. 

See Appendix C for the Surveyor’s Report, including the results of field activities. 
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Figure 6:  Field Survey Locations 
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2.1.2.1 Terrestrial Survey 

Horizontal and vertical control was established using Real Time Kinematic Global Positioning 

System (GPS) survey equipment.  A temporary control point was established within the study 

area and the GPS base unit was stationed at this location to record a static position.  A roving 

unit in communication with the base unit was used to collect the horizontal and vertical positions 

of each well.  Following field collection efforts, the data was processed and normalized.  

Processed horizontal coordinates (latitude and longitude) and vertical (elevation) data both have 

a margin of error of +/- 0.1 feet. 

2.1.2.2 Groundwater Measurements 

The depths of groundwater were measured with a Ravensgate Model 200 sonic water level 

meter. The meter operates by emitting a series of acoustical pulses and measuring the time it 

takes for the sound to return to the meter after reflecting off of the surface of the water.  Use of 

the sonic meter provided depth to water measurements typically accurate within one to two 

tenths of a foot.  This level of accuracy was considered sufficient as:  the tool would prevent the 

potential for cross-contamination between wells, real or perceived; the quality of the available 

lithology data typically only provided a wide spread between stratigraphic layers (making exact 

depths unnecessary); and, well measurement accuracy would be consistent across all measured 

wells.  The data collected was not intended to meet additional data needs beyond this study nor 

other agency or organizational protocols. 

Measurements provided by the sonic meter may not provide the absolute consistency and 

accuracy traditional down-hole equipment is capable of producing.  Although measurements 

were repeated to verify depth readings, equipment in wells, changes in casing size, misaligned 

casing, and other obstructions, can affect the accuracy of depth data.  (Down-hole equipment 

requiring contact with the water was not used for the survey due to community concerns in 

general and the desire to not create any possibility of cross-contamination between either water 

wells or monitoring wells.)  The sonic meter was always transported in its protective case and 

required no maintenance. 
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The meter was calibrated and measurements were verified prior to the field work commencing in 

Nikiski. Sonic meter temperature was set to 32 degrees Fahrenheit on day 1 and 40 degrees 

Fahrenheit on days 2 and 3 (ambient air temperature was at or below freezing during the time of 

survey, but downhole temperatures were not known).  This change was initiated following 

consideration of downhole temperatures which were not known, but were reasonably believed to 

be slightly warmer than ambient air temperatures during the time of the survey.  

The following list provides a general summary of the procedures and protocols typically 

employed for measuring water depths while conducting field activities: 

1. Remove well cap or service port plug; 

2. Remove excessive wiring from casing when required; 

3. Use 6” casing adapter which allows for measurement from top of casing (location of 

terrestrial survey point) on water wells (older wells not employing a sanitary seal did not 

require the adapter as the well head cap was not removed and a service port was used 

allowing direct insertion of the meter’s probe); 

4. Use 2” PVC adapter on monitoring wells and correct measurement for 0.4” extension (the 

adapter was frequently required to reach PVC risers set beneath the top of monument 

boxes); 

5. All measurements were repeated at least twice per well to confirm the results, which 

included removal of the meter from the well casing and subsequent reinsertion and 

measurement; 

6. The riser pipe was used as the point of measurement for terrestrial survey on monitoring 

wells; and 

7. Reassemble the well head as necessary. 

2.1.2.3 Field Data Reconciliation and Quality Control 

An initial field review of the data produced showed consistencies in areas where it might be 

expected, for example:  
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• Darcy 1, Marlene 2, Teddy 1, and Alvin 1 are residential wells located within a few 

hundred yards of each other and showed only a couple feet of differential in water 

elevation, in spite of a nearly 40’ difference in surface elevation; 

• Village 1, 2, and 4 showed less than 0.5’ of differential in water elevation for three wells 

also located within a few hundred yards of each other; and 

• Porter 10, 20, and 30 showed 1’ of differential in water elevation for three wells located 

several hundred yards apart. 

Following the field survey efforts, data was input and processed for initial review.  Data 

processing included applying appropriate correction factors to the survey data and converting 

depth to groundwater measurements to elevations using the common datum.  Well locations and 

associated bore logs were confirmed at this time, allowing for final input into the modeling 

software. A quality control analysis was performed on the processed data, using existing records 

of known well measurements.  This round of quality control review was limited due to the few 

records available for the surveyed sites.  

2.2 Subsurface Geology 

The subsurface geology of the study area was determined through examination of publicly 

available well and test boring logs. No new borings were conducted for this study. The quality of 

the lithology logs varies greatly as they were completed by multiple people with varying ranges 

of expertise in soils identification.  Additionally, the logs used in the subsurface investigation 

spanned 50 years, ranging from the 1960s to present day, making the possibility of altered 

ground elevations at well head locations likely for some of the data points.  As such, the depths 

observed at the time of drilling may not accurately reflect current surface conditions at the site.  

A quality assessment criterion was developed to classify the perceived quality of each log.  Logs 

with a higher quality assessment rating were given preference in making interpretations 

regarding the subsurface geology. The log quality assessment criterion is as follows: 

21 



Nikiski Groundwater Study April 2015 
Report 33.61736.01 

1. A log was assigned a quality value of “1” if it was created by a professional engineering 

firm or drilling company perceived to have a high level of expertise, sampling of material 

was conducted at frequent intervals, and the exact location of the boring is identifiable.  

2. A log was assigned a quality value of “2” if it was recorded by a drilling company with a 

perceived intermediate level of expertise, the lithology changes were documented to a 

fairly precise interval (changes of less than approximately three to five feet were 

recorded), and the location of the boring is known exactly or with a high degree of 

certainty.  

3.  A log was assigned a quality value of “3” if the level of expertise of the individual 

recording the boring could not be determined or was perceived as low, the lithology 

changes were recorded in non-precise intervals (changes of less than approximately three 

to five feet were not recorded), and/or the location of the boring is not known exactly or 

with a high degree of certainty 

The study site is located in an area composed of glacial deposits which can vary greatly over 

short distances. In the northwest corner of the study area, silty sands and gravels are common in 

the glacial moraine material. In the remainder of the study area, clean sands and gravels are 

interbedded with lenses of clay, silt, and silty sands and gravels. There is a clay and silt layer 

commonly observed at an elevation of approximately 75 to 100 feet within the study area.  This 

layer separates the upper, unconfined aquifer from the lower confined aquifer. The general 

subsurface geology at the study site is in agreement with regional trends described by Freethey 

and Scully, 1980, Anderson and Jones, 1972, and Glass, 1996.    

2.2.1 Groundwater Aquifers 

An aquifer is defined as the saturated part of geologic materials capable of yielding significant 

water to wells or springs. In the Nikiski area, the geologic material is composed of 

unconsolidated glacial sediments and the water moves through small openings between grains of 

the material (clay, silt, sand, gravel, and cobbles).  

An unconfined aquifer is one in which the upper surface of the aquifer is the water table, all 

permeable rocks below the water table are saturated, and the pressure of the water table is equal 
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to atmospheric pressure. A perched aquifer is an isolated lens (pocket) of water not connected to 

a larger aquifer system. A perched aquifer may sit on an impermeable layer such as clay.  Wells 

in perched aquifers have the potential to be pumped dry as the water resource is not connected to 

a larger aquifer system capable of recharging the reservoir. A confined aquifer is one separated 

from the earth’s surface by an impermeable layer, such as clay or hard/tight silt, preventing the 

upward flow of water and confining the water beneath a distinctly separating layer. Water in a 

confined aquifer may be under additional pressure, and, where the aquifer is tapped by a well, 

the water surface will rise in the well above the top of the confining layer. It is possible to have 

all three types of aquifers layered within a single vertical column.   

The majority of the wells in the study area utilize two main aquifers in the Nikiski area. There is 

an upper unconfined aquifer separated from a lower confined aquifer by an impermeable to semi-

impermeable layer of clay and silt. These aquifers are referred to within this report as the upper 

or upper unconfined aquifer and the lower or lower confined aquifer. The remaining wells are 

located in scattered and disconnected perched aquifers. Regionally, a third deeper, confined 

aquifer is believed to be present beneath a clay layer approximately 100 feet thick, but none of 

the wells identified in this study are believed to be accessing this deeper third aquifer based on 

interpretation of available information. A generalized schematic of the subsurface geology below 

the study site is shown in Figure 7.   

 

Figure 7:  Generalized Geology and Aquifer Schematic in the North Nikiski Area. (Vertical 

Distance is Greatly Exaggerated). 
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Interpretation of which aquifer each well is accessing was accomplished by examining the well 

construction lithology logs and the subsurface geology model. At well locations where lithology 

logs were not available, the aquifer classification was determined by extrapolating the 

interpretation of nearby wells with similar groundwater elevations, or by using the projected 

aquifer surface modeled for each aquifer. If the modeled surface correctly predicted the 

measured groundwater elevation in an unknown well, it was assigned/grouped with the relevant 

aquifer in future revisions of the modeled groundwater surface.  These techniques are discussed 

in greater detail in section 3.2 Mapping and Modeling and Appendix D, Technical Discussion.  

2.3 Mapping and Modeling   

Subsurface lithology mapping and modeling is the process in which two-dimensional lithology 

data (well lithology logs) is extrapolated to form a three-dimensional conceptual model of the 

subsurface of the study area. The three-dimensional subsurface geology model can then be used 

to help interpret the groundwater survey measurements and ultimately create a model of the 

groundwater system.  

The lithology and groundwater models were created using a combination of geographic 

information system (GIS) mapping software and RockWorks subsurface modeling software.  

RockWorks is a subsurface visualization software package capable of creating maps, logs, cross-

sections, solid three-dimensional models, and topographic surfaces through the interpolation and 

extrapolation of user supplied data.   

2.3.1 Lithology Model 

The lithology model was created based on the project geologist’s interpretation of the available 

public well logs. Each sediment division identified within the logs was translated into a common 

Unified Soil Classification System (USCS) category; the USCS is a soil classification system 

used by geologists and engineers to describe the particle size distribution and texture of 

sediments. These classifications were then grouped into four sediment classes based on the 

general permeability of the sediments most relevant to the flow of groundwater.  The four 

classifications used are (listed from greatest permeability to least):  clean gravel and sands, silty 

gravel and sands, silt, and clay.  
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The geographic location of each lithology log was determined through field surveying, 

geographic information recorded on the logs, information or maps created during previous 

investigations, location data stored in DEC and USGS databases, or from the more general 

method of the official rectangular subdivision of public lands system (a system in which 

locations are recorded by quartering sections of the town ship and range system). The location of 

each log was plotted using a GIS mapping application and the latitude and longitude recorded in 

the well database created in Excel. These locations were then transferred to RockWorks for use 

in creating the lithology model.  

Lithology divisions within logs are recorded in terms of depth from surface. To create a three-

dimensional subsurface model, the elevation of the ground surface at the location of the log must 

be known.  This information is often not accurately obtained and/or recorded at the time of the 

test boring or well installation and cannot be accurately known without surveying. The ground 

elevation for logs which were not surveyed during this study or during previous investigations 

required an elevation estimate derived from external data.  

2.3.1.1 Topographic Surface Model 

In order to estimate the ground elevation at the location of the lithology logs without survey data, 

a topographic model of the ground surface was created for the study area.  DOWL was provided 

with a Digital Elevation Model (DEM) model of the study area from the KPB in the form of a 

GIS raster layer. The data used to generate the DEM was collected through a previous Laser 

Imaging Detection and Ranging (LIDAR) survey. The elevation data contained within the GIS 

raster layer was then translated into RockWorks and a three-dimensional surface was created. 

This surface can be seen in Figure 8.  
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  Figure 8:  Topographic Elevation Model 

2.3.1.2 Subsurface Solid Model 

Once all of the test boring and well logs had been translated into one of the four lithology groups 

discussed above, and geographic location and elevation data was assigned, the logs were plotted 

in three-dimensional space. The distribution of logs within the model can be seen in Figure 98 

(an aerial photo of the study area was applied the topographic surface for reference) and the 

lithology log data is tabulated in Appendix D: Technical Discussion. 
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Figure 9:  Lithology Log Distribution with Aerial Photograph Drapped Over Topographic Elevation Model 
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A solid model was then generated from the lithology logs through application of a horizontal 

lithology blending function. The lithology blending algorithm assigns a lithology type to 

unknown locations by looking outward horizontally from each lithology type in each borehole 

and in search circles of ever-increasing diameter. It assigns the space immediately surrounding 

each borehole (50-foot radius) the closest lithology value. It then moves out by an additional 50 

feet, and assigns the next circle of lithology values, effectively “bleeding” the lithology type 

outward from the wells in a horizontal fashion.  The software continues in this manner until the 

program encounters interpolated locations already assigned lithologies. The resulting model from 

this step can be seen in Figure 10. It is important to note that within glacial deposits, such as 

those composing the study area, the confidence of the horizontal projection decreases with 

distance from the control points (i.e. the well lithology logs). Model confidence is discussed in 

further detail in Appendix D, Technical Discussion. 
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Figure 10:  Lithology Solid Model with Aerial Photograph 

 

29 



Nikiski Groundwater Study April 2015 
Report 33.61736.01 

2.3.1.3 Solid Model Filtering 

One limitation of this solid model lithology blending method is lithologies near the bottom of 

deep test borings will be projected for great distances across the study area when another 

horizontal control point (test boring) is not encountered. This generates a misleading model of 

the subsurface.  To control how far lithologies are projected horizontally near the base of the 

wells, an additional three-dimensional surface was created to filter out the misleading data.  This 

filtering surface was created from the elevations of the bottom of the test borings (this surface 

can be seen in Appendix D, Technical Discussion). This can be thought of as slicing the bottom 

of the model off in a “connect-the-dots” fashion from the base of each well. The upper surface of 

the model is controlled by the topographic elevation model discussed in Section 2.3.1.1. The 

lithology model resulting from this step is seen in Figure 11.  
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Figure 11:  Lithology Solid Model Base Filtered  
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2.3.1.4 Geologic Cross-sections 

Geologic cross-sections are two-dimensional projections of the subsurface. They are vertical 

“slices” of the geology beneath the grounds surface.  For this project, geologic cross-sections 

were created by taking slices of the lithology solid model.  The locations of the cross-sections 

presented within this report were chosen in areas of the study area where: a) there is a high 

density of well logs; b) cross-sections pass through and illustrate the subsurface near areas of 

interest (contaminated sites); and c) differences in aquifer water elevations are illustrated. 

Additionally, measured groundwater elevations are shown on the cross-sections. This aided 

interpreting which aquifer individual wells are likely utilizing.  The cross-section location map, 

individual cross-sections, and discussion are located in Appendix D.  

2.3.1.5 Limitations and Confidence 

The subsurface geologic model was limited by the quality and geographic distribution of the 

data.  Drill logs used for the subsurface model varied in level of detail and perceived expertise of 

the person creating the log. Logs with a higher qualitative assessment rating (discussed in 

Section 2.2, Subsurface Geology) were used to make subsurface determinations in areas where 

multiple interpretations are possible. The geographic distribution of the well logs is another 

limiting factor of the subsurface model. Glacial deposits can vary over short distances. The 

confidence in the model decreases the further the model is extrapolated from the data input, i.e., 

model confidence is greater the nearer a point is to a well log. The average minimum distance 

between wells is 434 feet and the wells are not evenly distributed (the wells occur in groups near 

each other), so it is possible the model is not capturing or displaying all of the subsurface trends 

and details.  

  

32 



Nikiski Groundwater Study April 2015 
Report 33.61736.01 

3.0 RESULTS 

3.1 Subsurface Geology and Groundwater Aquifers 

The subsurface lithology was found to consist of complex interbedded glacial deposits, i.e., 

interbedded layers and lenses of gravel, sand, silt, clay, and gravel-sand-silt-clay mixtures. This 

creates an environment where groundwater occurs in perched, unconfined, and confined aquifers.   

A clay and silt layer was commonly observed in the well logs at an elevation between 50 and 75 

feet. This layer is interpreted to be a confining layer between two aquifers: an unconfined aquifer 

(above the clay and silt layers) and a confined aquifer (below the clay and silt layer). The data 

does not demonstrate conclusively if the confining layer is “leaky” or not.  

3.1.1 Groundwater Models 

After creation of the lithology model and examination of the well lithology logs, the aquifer each 

well is likely utilizing was determined. The interpretation of which aquifer each well is accessing 

is shown in Table 4 and discussion of well inclusion can be found in Appendix D, Technical 

Discussion. Once each well was assigned to an aquifer, interpolation techniques were applied to 

the measured groundwater elevations to generate groundwater surface contour maps for each 

aquifer. The groundwater surface contours were then used to determine probable groundwater 

flow directions.  
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Table 4:  Groundwater Elevations and Interpreted Aquifers 

Site Name Well ID Casing/Riser 
Elevation 

Depth to 
Water (ft) 

Water 
Elevation 

Interpreted 
Aquifer 

AIMM 
Monofill 

AIMM 1 149.98 56.8 93.18 Upper 
AIMM 2 137.94 44.8 93.14 Upper 
AIMM 3 171.80 79 92.8 Upper 
AIMM 4 161.44 68.6 92.84 Upper 
AIMM 5 161.35 60.4 100.95 Perched* 
AIMM 6 154.76 57.8 96.96 Perched* 

Arness 
Disposal 

Arness 1 191.44 109.2 82.24 Lower 
Arness 2 185.51 107.2 78.31 Lower 

Arness Dock 
ArnDock 4 144.38 98.5 45.88 Perched 
ArnDock 1 144.15 45.4 98.75 Perched/Upper 

Baker Oil 
Tools 

Baker 1 132.07 35.2 96.87 Upper 
Baker 2 133.74 35.3 98.44 Upper 
Baker 3 132.89 35.6 97.29 Upper 
Baker 4 136.63 42.3 94.33 Upper 

Bear Paw 
Coffee Shop BearPaw 1 187.31 100.5 86.81 Lower 

Cook Inlet 
Processing 

CIP 9 184.67 11.4 173.27 Perched 
CIP 20 179.73 93 86.73 Lower 
CIP 11 183.59 97.8 85.79 Lower 

Darcy Darcy 1 192.78 106.5 86.28 Lower 
Diamond Diamond 2 214.44 144.6 69.84 Lower 
DOT&PF  DOT 1 187.78 94.8 92.98 Lower 

First Baptist 
Church of 

Nikiski 

FirstBaptist 1 181.76 91.7 90.06 Lower 

FirstBaptist 2 180.99 94.1 86.89 Lower 

Hardware 
Store Hardware 1 176.39 91.7 84.69 Lower 

Lake 

Lake 1 N/A N/A 98.07 Upper 
Lake 2 N/A N/A 96.48 Upper 
Lake 3 N/A N/A 97.8 Upper 
Lake 4 N/A N/A 192.66 Perched 

Larry Miller Larry 1 190.94 95.1 95.84 Lower 

Marhenke Res 
Alvin 1 155.84 66 89.84 Lower 
Teddy 1 174.78 85.9 88.88 Lower 

Marlene Res Marlene 2 191.86 105.5 86.36 Lower 
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Site Name Well ID Casing/Riser 
Elevation 

Depth to 
Water (ft) 

Water 
Elevation 

Interpreted 
Aquifer 

Mack 
McGahan 
Residence 

Mack 1 147.18 38.3 108.88 Lower 

McGahan 
Utilities 

MCG 17 138.03 55.3 82.73 Lower 
MCG 19 138.62 44.9 93.72 Upper 

Nikiski 
Airstrip 

Nair 1 193.89 89.4 104.49 Perched/Upper 
Nair 3 195.55 95.5 100.05 Perched/Upper 
Nair 4 213.06 121 92.06 Perched/Upper 
Nair 5 194.43 95.8 98.63 Perched/Upper 
Nair 6 204.51 111.7 92.81 Perched/Upper 
Nair 7 195.28 N/A N/A Unknown 
Nair 8 215.75 N/A N/A Unknown 
Nair 9 215.97 120.5 95.47 Perched/Upper 

Nair 13 220.20 124.5 95.7 Perched/Upper 
North Kenai 

Baptist Church NorthBaptist 1 170.02 87.5 82.52 Lower 

Oilfield 
Salvage OilSal 1 130.23 36.3 93.93 Upper 

Oliva Oliva 2 174.18 84.4 89.78 Lower 

Peak Oilfield 
Services 

Peak 1 185.66 100.1 85.56 Lower 
Peak 2 186.20 100.4 85.8 Lower 
Peak 3 188.70 101.5 87.2 Lower 

Porter Road 
JWJohns 2 187.02 88.9 98.12 Lower 

Admirality 1 186.36 87.2 99.16 Lower 
Porter 1 185.44 86.8 98.64 Lower 

Post Office Post 1 187.32 102.2 85.12 Lower 
Rediske Rediske 1 183.63 92.5 91.13 Lower 

Nikiski High 
School 

School 1 158.52 77.5 81.02 Lower 
School 2 159.94 77.8 82.14 Lower 

Tuboscope 
Tubo 1 176.26 92.9 83.36 Lower 
Tubo 2 128.81 34.9 93.91 Upper 

Village Trailer 
Court 

Village 1 176.74 90.1 86.64 Lower 
Village 2 147.94 63.8 84.14 Lower 
Village 3 155.98 54.7 101.28 Perched 
Village 4 156.02 71.8 84.22 Lower 

*Note:  Data suspect due to potential damage or other obstruction to monitoring well resulting in likely 

false groundwater depth measurement. 
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3.1.2 Results Summary 

Two distinct aquifers were determined to be present beneath the study area. The deeper aquifer 

appears to be at least partially confined beneath a layer of silt and clay (commonly observed 

between 50 and 75 feet elevation) and is continuous, at depth, beneath the study area.  This 

aquifer appears to be well connected hydrologically and displays a fairly consistent hydraulic 

gradient with general flow from the southeast to northwest. Above the confining layer is another 

less understood aquifer. This upper aquifer does not appear to be well connected hydrologically 

across the study area.  It has a very general trend from east to west but has local variations in 

flow direction (likely due to preferential flow paths in the sediment). The upper aquifer flow 

direction also appears to be susceptible to localized drawdown pumping effects.  

3.1.2.1 Lower Aquifer 

The lower aquifer is the confined aquifer and interpreted to be present, at depth, across the study 

area. Thirty four (34) of the wells surveyed with groundwater measurements are interpreted to be 

accessing the lower aquifer. The data supports the lower aquifer being well connected 

hydrologically and the piezometric surface (the level of the groundwater table in a confined 

aquifer, once allowed to rise past the confining layer) displays a generally consistent slope and 

directional trend. The piezometric surface/groundwater table of the lower aquifer was generated 

through interpolation of measured groundwater elevations in wells interpreted to be accessing the 

lower aquifer. A natural neighbor interpolation function was selected for the interpolation 

technique (Kriging interpolation was also conducted and generated very similar results; see 

Appendix D, Technical Discussion). The piezometric surface/groundwater table of the lower 

aquifer provides an indication of the direction of groundwater flow. The interpolated 

groundwater surface fitted with 5 foot contours and groundwater flow directions can be seen in 

Figure 12.  
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3.1.2.2 Upper Aquifer 

The remaining 26 of the surveyed wells and four lakes are interpreted to be accessing the upper 

unconfined aquifer or perched aquifers.  The upper aquifer is likely comprised of multiple bodies 

of groundwater with varying degrees of hydraulic connectivity; for the purposes of this report, 

this system of aquifers is referred to as the upper or unconfined aquifer.  When the groundwater 

elevations of the surveyed wells and lake surfaces of the upper aquifer wells in the central study 

area are modeled together, conflicting groundwater contours are resultant. For example, the 

groundwater contours (0.5 feet intervals) generated through natural neighbor interpolation 

suggests irrational groundwater flow directions and are shown in Figure 13.  

 
Figure 13:  Upper Aquifer Natural Neighbor Conflicting Groundwater Model 
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The result of this model suggests: a) the upper aquifer is not well hydrologically connected and 

that preferential flow patterns are present in the subsurface; b) some of the wells are accessing 

perched isolated aquifers; and/or c) not enough data is available to accurately capture the 

characteristics of the upper aquifer.  

Assuming the remaining wells (those not accessing the confined aquifer) are not accurately 

representing continuous groundwater gradients, it is appropriate to analyze each grouping of well 

data individually.  The wells were divided between the AIMM monofill site, the Nikiski Airstrip 

site, and Baker Oil Tools area. The groundwater table at each of these sites was then modeled 

individually.  

3.1.2.3 AIMM Monofill Site 

Four (4) surveyed welled and groundwater measurements were used to create the groundwater 

contour map for the AIMM Monofill site. The groundwater measurements from monitoring 

wells five and six were not including in the analysis as the measured groundwater elevations 

were anomalous (they are interpreted to be obstructions or constrictions of the well casing 

creating a false reading in the sonic meter). The data indicates a generally westward groundwater 

flow direction.  The flow direction and groundwater gradient are in general agreement with the 

results of Weston Solutions, 2012.  

A Kriging interpolation method was appropriate for generation of the groundwater contours 

(0.08 feet per contour) and the resultant contours and groundwater flow direction are shown in 

Figure 14.  

39 



Nikiski Groundwater Study April 2015 
Report 33.61736.01 

 
Figure 14:  AIMM Monofill Groundwater Contours and Flow Direction 
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3.1.2.4 Nikiski Airstrip Area 

The Nikiski Airstrip is located on glacial moraine material. Isolated, perched aquifers are 

common in moraine material due to the heterogeneous blend of gravel, sand silt, and clay of the 

material.  Groundwater measurements at the Nikiski Airstrip suggest many of the wells are 

accessing disconnected or poorly connected perched aquifers or lenses of water; groundwater 

elevations varied as much as 8 feet between wells approximately 175 feet apart. Additionally, 

several of the groundwater measurements are at a higher elevation than the regional aquifers, 

indicating they may be perched aquifers isolated from the larger systems. Previous studies at the 

Nikiski Airstrip also documented a large range of groundwater elevations for the site as well, and 

it has been suggested all groundwater flows north towards a small seep observable in the bluffs 

north of the site. Our data suggests it is possible some of the water entering the moraine as 

precipitation also drains to the south of the site.   

An inverse distance weighted (IDW) interpolation technique best represents the groundwater 

elevations at the Nikiski Airstrip site. The resultant contours (2 feet per contour) and 

groundwater flow directions are shown in Figure 15.   The groundwater flow direction indicators 

are dashed to indicate the possible flow direction; however, it is not clear if the lenses of water 

are hydrologically connected.   
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Figure 15:  Niksiki Airstrip Groundwater Contours and Potential Flow Directions 

3.1.2.5 Baker Oil Tools Site 

The Baker Oil Tools Site includes the area from Baker Oil Tools west to the TuboScope and Oil 

Field Salvage sites.  Most of the surveyed and measured wells in this area are interpreted to be 

accessing the upper aquifer (except MCG17). The general trend in groundwater flow is from east 

to west. The data shows a depression in the groundwater table around well Baker 4.  This is a 

production well believed to have been pumping prior to well measurements, resulting in a 

discontinuity in the data.  Although the well was turned off before groundwater measurements 

were taken, it does not appear enough time was allowed for the groundwater table to equilibrate 

and a pumping drawdown effect is captured in the data. In spite of this, it appears the overall 

trend (flow from east to west) is still preserved. This finding is in general agreement with 

groundwater gradients reported by Ahtna, 2014, which documented two groundwater gradients 
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to the northwest and southwest. An inverse distance weighted interpolation technique best 

represents the groundwater conditions at the time of measurement and the resultant contours (1 

foot contours) and groundwater flow directions are shown in Figure 16. Smaller dashed arrows 

in the figure represent groundwater flow directions interpreted to be created by localized 

drawdown by pumping while the natural trend is shown with the larger arrow.  

 
Figure 16:  Baker Oil Tools Area Groundwater Contours and Flow Directions 

3.1.2.6 Limitations and Confidence 

The largest limitation for the aquifer modeling is the interpretation of which aquifer was 

accessed by each well.  This interpretation was largely dependent on the availability of well 

lithology logs. In the event a surveyed and measured well did not have accompanying lithology 

data, the interpretation of which aquifer each well was accessing was accomplished by 

examining nearby well groundwater elevations. For example, in the Nikiski Village Trailer Court 

area, two of the surveyed wells had lithology logs which suggested they were accessing the 

43 



Nikiski Groundwater Study April 2015 
Report 33.61736.01 

lower aquifer. A third well had no lithology data but similar groundwater elevation, so it was 

assumed to be accessing the lower aquifer as well.  A fourth well had no lithology data but had a 

drastic difference in groundwater elevation (greater than 12 feet), so it was assumed this well 

was accessing a separate perched aquifer. In the event a surveyed and measured well did not 

have accompanying lithology data and no nearby comparable wells, the interpretation was based 

on projected groundwater gradients of the modeled aquifers. For example, the Diamond and 

Hangar 1 wells have no nearby comparable wells. A lower aquifer model was created without 

their groundwater elevations included and the modeled projected surface was compared to the 

measured level. If the projection was close to the measured value (within 2 feet), the well was 

interpreted to be part of the modeled aquifer and included in updated renditions of the model. 

The groundwater analysis and modeling revealed several problematic areas for the interpretation 

of the known contaminant history and future. Around the Arness site, the data suggests the two 

wells are screened and accessing the lower aquifer below a confining layer, but the contaminant 

source was located on or near the surface as shallow buried waste.  The fact the contaminant is 

detectable in water samples from the well suggests: a) the confining layer between the upper 

aquifer and lower aquifer is discontinuous and may be leaking down into the lower aquifer at the 

Arness site; b) wells on site may not be sealed properly and contaminant is draining down the 

well from the upper levels to the groundwater below; and/or c) the Arness wells are accessing an 

isolated aquifer not well understood due to lack of nearby wells and data.   

Analysis from this study and previous studies suggests the hydraulic gradient in the upper aquifer 

near the Baker Oil Tools site is very susceptible to pumping.  This limits how accurate 

projections of the natural groundwater gradient can be without a well-organized effort to 

coordinate a shutdown of all nearby pumps for a long enough time period to allow the 

groundwater to equilibrate and groundwater measurements to then be made. Additionally, it 

suggests the natural groundwater gradient in the area may not be as important on influencing the 

contaminate transport direction as the local drawdown effect of nearby pumping.    
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4.0 ADDITIONAL STUDIES AND RECOMMENDATIONS 

Data collection for this project was limited to existing lithology records made available to the 

project team and collection of field measurements including well location and water depths.  

This methodology was determined to be a cost effective solution for the task of producing 

generalized groundwater flow models, but it does contain limitations inherent to using data of 

limited detail and varying quality.  As such, further efforts could be conducted to refine the 

accuracy of the model, expand or narrow the geographic area encompassed within the model, 

and/or generate additional models with alternative objectives. 

In recognition of limited financial resources, any further efforts should be tailored to clearly 

defined goals determined by the KPB to best serve residents and industries within the study area. 

In this section, several of the potential additional studies and actions are discussed. Table 54 

summarizes the potential studies envisioned by DOWL for consideration by the KPB.  

Additional studies focused on the goals of the KPB may take the form of a combination of the 

following activities.  
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Table 5:  A Summary of Potential Additional Studies and Actions 

Recommended Action Cost Description 

Public Education 
Campaign $5,000 - $10,000 

Provides well owners information on how they can 
better protect their water wells.  Informs well owners 
on how to test drinking water and what tests should 
be examining for… 

Datalogger Installation $4,000 - $10,000 

Install dataloggers to record groundwater elevations 
for extended periods of time around areas of interest. 
This would provide information on localized flow 
variation and could provide background data for 
drawdown testing.  

Drawdown Testing $8,000 - $12,000 

Pumping tests can be conducted on wells near 
contaminated sites to determine the influence of well 
pumping on the groundwater flow direction and to 
determine aquifer analytical characteristics.  

Installation of Monitoring 
Wells $10,000 - $30,000 

Install additional monitoring wells on KPB property 
neighboring the Arness Disposal site and/or the 
former laundry on Nikishka Beach Road.  This would 
provide additional lithology, assist in on-going 
monitoring efforts, and further define the extent of 
contamination. 

Tracer Identification and 
Testing $15,000 - $30,000 

Identify chemical signature specific to one or both 
aquifers and sample wells throughout the study area 
for each signature.  This information would confirm 
the conclusions of the model. 

Additional Survey Data $15,000 - $30,000 
Collect additional round(s) of measurements from the 
study area to further refine the model and provide 
insight on seasonal fluctuations in the water table. 

Expand the Study Area $25,000 - $75,000 

Expand the study area to the south and/or west to 
include areas with higher residential densities.  This 
would provide a larger picture of groundwater 
movements in the area and assist in determining areas 
potentially at risk of groundwater contamination. 

Plume 
Identification/Modeling $75,000 - $100,000 

Plume identification would be a combined effort of 
several of the techniques listed above, as well as 
additional efforts and testing to create a contaminant 
fate and transport model to determine the extent of 
contamination and the ultimate fate of the hazardous 
materials.  
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4.1 Additional Studies 

The following subsections contain recommendations for potential future studies should 

additional funding be made available.  Each option is discussed in terms of what sort of action 

would be involved, the likely benefits the information would provide, and a general cost 

estimate.  Cost estimates provide a probable cost associated with performing the stated tasks, 

though refinement of sampling size or analysis may be tailored to some degree based on 

available funding. 

4.1.1 Public Education Campaign 

As this study was in large part driven by concerns over water quality by area residents, a public 

outreach and education campaign about how well owners can better protect and test their water 

supply would likely aid in alleviating community concerns.   

Many of the wells in the study area were observed to not use modern sanitary seals or concrete 

aprons as preventive measures to protect them from surficial contamination, were placed on flat 

terrain, or only had a short length of well casing rising above the surrounding ground surface.  

Contamination from surface water, whether it be hydrocarbon products or bacteria carried in 

runoff water, can be easily transmitted to source water through migration along the well casing.  

The DEC and other environmental agencies suggest the following tips for wellhead protection: 

• Ensure the ground around the wellhead is sloped to drain away from the well for at least 

10 feet in all directions to ensure there is no standing water at the wellhead; 

• Leave a minimum of two feet of well casing “stickup” above the surrounding ground 

surface; 

• Installation of a concrete apron around the well casing; 

• Don’t pile snow, leaves, or other materials around the well; 

• Installation of a proper wellhead sanitary seal (not just a well cap) to minimize or prevent 

insect or airborne debris from entering the well casing; 
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• Dispose of hazardous products (e.g., motor oil, solvents, antifreeze, etc.) properly; 

• Limit the use of chemicals, fertilizers, pesticides, and other hazardous products; and 

• Properly maintain septic systems. 

Water testing for contamination can be cost prohibitive as testing prices can range from $40 for 

basic bacterial testing into several hundred dollars for more exhaustive chemical contamination 

tests.  Identification of likely contaminants, as determined from previous DEC studies and water 

testing, could be provided to well owners to limit costs through tailored testing parameters.  

Public outreach efforts could include a combination of local advertisement, targeted mailings to 

area well owners, and/or community meetings.  Additional resources, if available, could be used 

to establish a grant program to reduce the financial costs associated with individual well testing 

based on KPB determined guidelines. 

Estimated Cost:  $5,000 – $10,000 

4.1.2 Datalogger Installation 

Groundwater dataloggers are devices installed into a groundwater monitoring well and left in 

place for a period of time.  During this time, they collect groundwater level measurements 

automatically and the measurements are stored within the device.  This data is then retrieved and 

analyzed to obtain continuous groundwater elevation measurements at a location.  Dataloggers 

could be installed within wells around areas of interest to capture seasonal variation and 

localized aquifer variation created through groundwater pumping.  This can be a cost effective 

solution to obtain groundwater measurements within wells where accurate location data obtained 

through professional survey already exists.  Additionally, dataloggers can provide background 

data prior to conducting further aquifer tests such as drawdown testing and plume 

identification/modeling.  

Estimated Cost:  $4,000 – $10,000 (per well installation) 
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4.1.3 Drawdown Testing 

Drawdown is a side effect of well pumping and the time lag associated with well recharge.  As 

water is pulled from a well by pumping, water at the surface of the aquifer exhibits a depression 

due to the time required for water to migrate through the geological material. Drawdown creates 

a localized change in flow direction of the aquifer towards the pumping well. This can influence 

the transport direction of contaminates within the groundwater.   

Drawdown testing consist of measuring the static level of water, pumping the well for a period of 

time, measuring the depth of the water immediately following pumping, and then measuring the 

time required for the water level to return to its previous static level. Additionally, at least one 

additional well (screened within the same aquifer and within the range of influence of the 

pumping well) is also used as an observational well. The drawdown should be measured at an 

observation well located approximately one to two times the saturated thickness of the aquifer 

away from the pumped well. Groundwater elevation measurements are obtained from this well 

during the test. Drawdown testing can be used to determine hydraulic parameters (e.g. 

transmissivity and storage coefficient) and the area influenced by the pumping well.  

There are several limitations to drawdown testing requiring consideration. To accurately capture 

the aquifer characteristics, it is preferable the pumping well is screened entirely through the 

thickness of the aquifer.  This is unlikely for most of the wells within the study area.  Another 

limiting aspect is the pumping of other nearby wells must be coordinated with the testing so 

other wells are not influencing the measurements at the well being studied or the observation 

well(s). Drawdown pump tests are generally conducted for approximately 24 hours in a confined 

aquifer and 72 hours in an unconfined aquifer.  However, some conclusions can be reached 

concerning the area of influence of a pumping well without the above stated limitations being 

met. If background data is collected through the installation of  dataloggers prior to conducting 

the pumping tests, many of the effects of nearby pumping wells can be identified and accounted 

for in the drawdown analysis.  

The data obtained from drawdown pump tests could be used to determine the likelihood of 

contaminates being transported away from known contamination areas to areas of actively 

pumping wells and the rates contaminates can flow through the aquifers.  
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Estimated Cost:  $8,000 – $12,000 (per well tested) 

4.1.4 Installation of Additional Monitoring Wells 

As the primary sources of contamination most concerning to area residents are related to the 

Arness Disposal site and the former drycleaner/laundry located on Nikishka Beach Road, 

additional monitoring wells could be installed on neighboring KPB properties.  Using the 

groundwater model created through this study, new monitoring wells could be located in areas of 

likely contaminant migration.  

This is particularly true near the Arness Disposal site.  The groundwater model developed during 

this study suggests the lower aquifer groundwater flow direction at the Arness Site to be from 

southeast to northwest (away from populated areas of the study site), but the groundwater 

measurements indicate a possible flow direction to the south.  However, the two wells currently 

on the site are not sufficient to confidently capture the localized aquifer conditions and 

groundwater flow.  Additionally, the detection of contaminates (leached from the surface) within 

the monitoring wells at the Arness Site (even though the well logs suggest the well is screen 

within the confined aquifer) suggests the installation of additional monitoring wells would be 

beneficial to assess potential connection between the two aquifers. 

Installation of additional monitoring wells would provide valuable lithology data and 

groundwater elevations, allowing for further refinement of the existing model.  Additionally, the 

new monitoring wells would provide access for on-going water sampling and testing efforts. 

Installation of monitoring wells should be conducted by an environmental professional. 

Cost Estimate:  $10,000 – $15,000 (per well) 

4.1.5 Tracer Identification and Testing 

It was noted by the DEC Contaminated Sites Program that an exploratory well was drilled near 

the McGahan Utilities well and a lower aquifer (presumably the confined aquifer described in 
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detail within this report) was identified, beneath the existing aquifer being used by the utility4.  

The exploratory work was completed in an effort to seek out a different water source for the 

utility in response to contamination within the existing well.  The new aquifer was deemed not a 

suitable source of water for the utility due to high, naturally occurring iron concentrations.  

These iron concentrations may be present throughout the aquifer and make for a suitable 

chemical identifier which could be tested for in water sampling of other area wells to confirm 

conclusions reached in this report and to further expand the data set. Further analysis of previous 

water quality testing investigations may reveal additional geochemical markers for each aquifer.  

The benefit of this analysis is water samples could potentially be tested only for the unique 

marker(s) which would lower the costs of water testing and provide a quick indication of 

vulnerability of a well to contamination within its source aquifer.  This would be particularly 

useful in wells without lithology data to assess aquifer utilization. If a well is shown to be 

accessing an aquifer containing contaminates and is located down-gradient from the 

contaminant, further testing may be warranted. If a well is shown to be accessing an aquifer 

without contamination or up-gradient from contamination, no further testing may be deemed 

necessary.  Additionally, the presence of a specific aquifer tracer in a well screened within 

another aquifer (where the tracer is not normally found), would suggest localized “leaking” or 

transmission between aquifers at/near that location.  

Estimated Cost:  $15,000 – $30,000 

4.1.6 Additional Survey Data 

Conducting an additional round or multiple rounds of well measurements could provide further 

insight into groundwater migration and would allow for further refinement of the model. The 

results of this study provide grounds to distinguish which aquifer a majority of the wells within 

the study area are accessing. Additional survey and groundwater measurements could focus on 

specific aquifer characteristics around areas of interest. For example, the study area of future 

measurements could be focused only on wells in the upper aquifer in the area of the former 

4 http://dec.alaska.gov/Applications/SPAR/PublicMVC/CSP/SiteReport/478  
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laundry facility. Ideally, the survey would consist of successive measurements at the same wells 

spaced over a period of time (e.g., every 8 hours for 2 days). This would generate a snapshot of 

how the upper aquifer gradient changes while different users utilize the resources.  Successive 

rounds of data collection would be quicker as well locations have been recorded.  The results of 

this method would be more clearly understood with greater community involvement, such as 

documenting the duration the pumps are active and the rate at which they pump.  Analysis of the 

resulting data would likely reveal how pumping locally affects the aquifer and should still 

capture the larger trend of the regional aquifer flow direction. This is an alternative to aquifer 

drawdown testing not requiring coordination for the shutdown of well pumps, but would not 

yield the same analytical aquifer characteristics obtainable through coordinated drawdown 

testing.  

Estimated Cost:  $15,000 – $30,000 

4.1.7 Plume Identification/Modeling 

Contaminant plume identification, including the extents of migration and prediction of future 

migration direction, could be achieved through a combination of the above described methods.  

Analytical aquifer characteristics would need to be determined through pump testing, slug tests, 

and/or laboratory permeability tests on collected subsurface soil samples.  Careful coordination 

between groundwater users in the area would be needed to make accurate conclusions. 

Additional monitoring wells would likely need to be installed down-gradient from known 

contaminate sources for sampling and groundwater measurements.  Installation of additional 

groundwater monitoring wells may also produce the necessary lithology information to 

determine if anisotropic conditions (preferential flow paths) are present within the aquifer.  

Water sampling from all known and suspected contaminated wells would need to be conducted 

to establish contamination gradients within the aquifer.  These tests would determine the 

necessary variables needed to construct a plume model in a standard groundwater contaminate 

modeling software (e.g., ModFlow).   
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This effort would produce risk horizons for area wells based on the direction of flow, the 

permeability of localized soils, the concentrations of contaminants, and would serve as the basis 

for conducting geochemical fate and transport modeling of the contaminants. 

Cost Estimate:  $75,000 – $100,000 

 

4.2 Recommendations for Future Actions  

The recommendations listed here need to be evaluated in terms of the KPB’s priorities and 

funding availability.  The recommended responses listed below are based on our interpretations 

presented within this report.  Many of the possible actions have been presented in the proceeding 

section, and all alternatives should be considered in relation to the goals of the KPB. Our 

recommendations are based on a combination of the above actions and are here listed from the 

most passive response (least expensive) to the most proactive approach in relation to the known 

contaminated sites.  

4.2.1 Area Wide Monitoring 

The results of this study suggest groundwater in both the lower and upper aquifers flows away 

from population centers within the study area.  The upper aquifer appears to be more susceptible 

to localized pumping affects. The McGahan public utility is known to be accessing contaminated 

water and is actively treating all water drawn from the aquifer to a safe level.  As it is doing so, it 

is effectively working to pump and treat the contaminated aquifer, and may also be restricting the 

transport of the contaminants across natural gradients.  The DEC water testing program has 

shown contaminant levels in the vicinity are decreasing.   

Further studies, such as drawdown testing and additional survey efforts described above in 

Section 4.1, could help determine if other wells in the area are at risk, as well as the area of 

influence (drawdown and aquifer gradient changes) of active wells.  Installation of groundwater 

dataloggers in monitoring wells in the area around the known contaminate sites could also be a 

cost effective measure to continue monitoring the groundwater flow directions.  This would help 
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elicit localized aquifer variation due to pumping and usage and could also capture seasonal 

variations.   

4.2.2 The Arness Disposal Site – Proactive Monitoring 

The current monitoring well array and available subsurface data does not appear to be sufficient 

to fully understand the localized subsurface and aquifer characteristics near the Arness Disposal 

site.  If an understanding of the subsurface characteristics is desired; at least one additional 

monitoring well should be installed.  It is likely multiple monitoring wells would be necessary to 

fully characterize the conditions at the site.  The priority should be placement of an additional 

monitoring well to the southwest of monitoring well one and to the west of monitoring well two.  

Each additional monitoring well could be installed successively at later times, with each location 

ultimately determined based on knowledge gleaned from previous efforts. 

The installation of the monitoring well(s) should be supervised and logged by an environmental 

professional and location(s) of the installed monitoring well(s) should be surveyed by a 

professional licensed surveyor. Soil and water samples should be tested for contaminates during 

the installation of the well(s). Water levels encountered while drilling should be carefully 

documented.  The investigation should be conducted in such a manner as to test the hypothesis of 

whether the wells are accessing confined, unconfined, or perched aquifer(s). If a layer of clay is 

observed in the boring and an aquifer is observed below the clay layer, the first monitoring well 

should be screened below the clay layer.  A bentonite plug should be placed at the elevation of 

the clay layer in the monitoring well annulus to prevent the upward or downward migration of 

water around the monitoring well.  The second monitoring well should be installed in the same 

manner.  If a third monitoring well is to be installed, it should be drilled to the elevation above 

the clay layer (in close proximity to one of the new monitoring wells), and screened above the 

clay layer alone. 

The installation (and subsequent measuring and sampling) of these wells could show the 

localized groundwater flow direction around the Arness Disposal site and could illuminate the 

relationship between the contaminants and the aquifers. 
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4.2.3 Baker Area Wells – Proactive Monitoring  

The upper aquifer is the contaminated aquifer in the area around Baker Oil Tools.  The 

contamination source at Baker Oil Tools has been documented by the DEC to be four Class V 

injection wells connected to interior floor drains on site. To understand the likelihood of known 

contaminants being transported to other neighboring wells, it is recommended a series of 

successive groundwater measurements be taken at area wells screened within the upper aquifer 

spaced over a period of time (e.g., every 8 hours for 2 days) or the installation of dataloggers 

within selected monitoring wells.  Efforts could be made to work with local groundwater users to 

have the duration and rate of any active pumping be recorded during a predetermined interval to 

isolate the effects of each pumping well.  This data could then be analyzed to determine the 

localized aquifer flow trends and the area of influence of actively pumping wells in the areas. If 

possible, a coordinated effort should be made to arrange a shutdown of neighboring pumps for an 

interval long enough to conduct pumping tests to determine some of the aquifers analytical 

characteristics.  This type of study would likely provide the data necessary to interpret the 

likelihood of contaminant transport to area wells.  
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Please join us!

NIKISKI ENVIRONMENTAL STUDY
PROJECT  KICKOFF

Thursday,
October 16, 2014

6:00 p.m. 
Nikiski Middle/High School

A project kicko� will be held at Nikiski Middle/ High School in the library on Thursday, October 16th at 6:00 p.m. to 
discuss a new project to study the subsurface conditions of the central Nikiski area.

The community is invited to come learn about the project and ask questions.

The goal of this project is to be�er understand subsurface conditions and develop a conceptual model of the 
groundwater between the McGahan airstrip and the coast, and between Prather Street and Marhenke Street.  
The Kenai Peninsula Borough has contracted DOWL HKM to conduct the study, and a representative from both the 
borough and DOWL HKM will host the meeting.

DOWL HKM

For more information, contact: 
Dan Mahalak, KPB Project Manager

(907) 224-9515
or

DOWL HKM Project Manager
907-562-2000
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ENVIRONMENTAL
STUDY

Project
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October 16, 2014

PROJECT
KICKOFF

Thursday, October 16, 2014
Nikiski Middle/High School

Please join us for a project kicko� to discuss a new project to study the 
subsurface conditions of the central Nikiski area.

Meeting Location:  Nikiski 
Middle/ High School is 
located on Education Drive 
between Holly-Beck Street 
and Nikishka Beach road.
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DOWL HKM

A project kicko� will be held at Nikiski 
Middle/ High School in the library on 
Thursday, October 16th at 6:00 p.m. 
to discuss a new project to study the 
subsurface conditions of the central 
Nikiski area.

The community is invited to come learn 
about the project and ask questions.

The goal of this project is to be�er 
understand subsurface conditions and 
develop a conceptual model of the 
groundwater between the McGahan 
airstrip and the coast, and between 
Prather Street and Marhenke Street.

For more information, contact: 
Dan Mahalak, KPB Project Manager

(907) 224-9515
or

DOWL HKM Project Manager
907-562-2000
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1. Introductions   

• Dan Mahalak, Kenai Peninsula Borough Project Manager 
• Emily Creely, DOWL HKM Project Manager  

 
2. Project Background and Status 
• Development of grant 
• Project Goal 
• Status of Project and Schedule 
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Comment form on reverse 

To receive project information, please provide your name and an email or postal address: 
 
Name: ___________________________________________________________________________   
 
Address: __________________________________________________________________________   
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TO: KENAI PENINSULA CLARION 

NIKISKI ENVIRONMENTAL STUDY  |   FOR IMMEDIATE RELEASE  |  OCTOBER 21, 2014 

Project managers for a study that aims to document groundwater movement in Nikiski are asking 

for help to identify private wells that Nikiski residents will allow to be surveyed. The study 

covers the area between McGahan airstrip and the dock, and between Prather Street and 

Marhenke Street, and is funded by a legislative grant. Additionally, project managers are asking 

the public for information about their wells to assist in the study.  

The borough has contracted DOWL HKM to conduct the study, which is in its early stages and is 

expected to be complete by Spring 2015. The end result will be a conceptual model of the 

groundwater in the Central Nikiski area through subsurface modeling and mapping.  

“This study doesn’t include water quality data, but rather the measurement of the groundwater 

table,” said borough project manager Dan Mahalak. “Before any assessment of contamination 

can happen, basic information about subsurface conditions is needed and we need a fact-based 

picture of the aquifers. 

DOWL HKM is currently working with available data taken from monitoring wells, well logs 

from drillers and existing reports, but large portions of the study area lack any data.  

“The groundwater aquifers are variable between seasons as well as years, and we need more 

consistent information so our next step is to survey the wells and measure groundwater levels at 

the same time so that we’re comparing apples to apples,” said Mahalak. “We need help from 

residents and businesses to do this.” 

Mahalak explained that he and DOWL HKM project manager Emily Creely are looking to 

survey private wells to get an accurate recording of the ground surface, and also measure the 

water elevation. 

“We don’t need to touch anyone’s water  -- we have a meter that uses sonic technology to 

determine the depth of groundwater,” said Creely. “More information from south of the Kenai 

Spur Highway is needed as information from that portion of the study area is just not there.” 

Once DOWL HKM geologists finish surveying the location and static water level in all 

accessible wells, then the depth and extent of groundwater aquifers can be estimated. Using 



specialized software, the dataset will result in subsurface maps to conceptualize groundwater 

flow depth and direction. A report summarizing the findings and resulting recommendations will 

be released in March. 

Surveyors are planning to conduct their portion of the project before mid-November, so any 

residents willing to allow their wells to be used in the model, should contact Emily Creely in the 

within two weeks at 907-562-2000 or ecreely@dowlhkm.com. For more information about the 

project, contact Dan Mahalak at DMahalak@kpb.us or (907) 224-9515. 

mailto:ecreely@dowlhkm.com
mailto:DMahalak@kpb.us
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Nikiski water study underway
Posted: October 30, 2014 - 8:39pm | Updated: October 30, 2014 - 8:45pm

File photo contributed by the Alaska Department of
Environmental Conservation The Arness Septage Site in
Nikiski, shown here from the air in September 1985. The
site was contaminated with thousands of gallons of oil
and other industry wastes.

By Rashah McChesney

Peninsula Clarion

In addition to Alaska LNG project managers,

and planners from Trans-Foreland Pipeline

Company, Nikiski landowners will soon have

another group of surveyors knocking on their

doors as contractors from DOWL HKM begin

testing area wells.

The study, which will cover an area between the

McGahan Industrial Park, the AIMM Monofill

site, the Cook Inlet and the eastern property line

of Nikiski High School, was contracted by the

borough in response to community concerns

about contaminated sites in Nikiski. The

hydrogeological study will not include water

quality testing. Rather DOWL HKM surveyors

will be documenting groundwater movement

and generate a model for the Kenai Peninsula

Borough.

“They have been tasked with building a model,

so that we can figure out — if a contaminant was

introduced at “x” location, what it would mean

to the aquifers in the area — where the

contaminant would go, how fast it would be able

to get to another place,” said Kenai Peninsula Borough Capital Projects Director Kevin Lyon.

Currently, employees from DOWL HKM are gathering publicly available water movement data from

area monitoring wells, well logs from drillers, and existing reports. Among those to be studied are

six groundwater-monitoring wells installed by AIMM Technologies as part of its permitting process

with the Alaska Department of Environmental Conservation.

Study organizers are also looking for help from area residents.

“Large portions of the study area lack any data,” said borough project manager Dan Mahalak.

Borough and DOWL HKM employees will be at the Nov. 3 Nikiski Community Council Meeting to

give a brief presentation on the project, Mahalak said.

To test the well, surveyors will not need to touch a resident’s water, Lyon said.

Most Viewed Most Commented

State leaders listen to Peninsula's crime problem

Navarre asks citizens to keep an open mind

Rich Lowry: The poll tax that wasn't

Stance on education reason to vote for Begich

Sullivan has not shown himself to be accountable
to Alaskans

HOME > NEWS

Follow This Article

LOGIN | JOIN NOW! | SUBSCRIBENovember 2, 2014 | 9:36 pm

Home News Sports Opinion Obituaries Community Outdoors Entertainment Dispatch e-Edition Real Estate Jobs Classifieds Join Now Activate



Nikiski water study underway | Peninsula Clarion

http://peninsulaclarion.com/news/2014-10-30/nikiski-water-study-underway[11/2/2014 9:37:25 PM]

CONTACT US
150 Trading Bay Rd, Kenai, AK 99611

Switchboard: 907-283-7551

Circulation and Delivery: 907-283-3584

Newsroom Fax: 907-283-3299

Business Fax: 907-283-3299

Accounts Receivable: 907-335-1257

View  the Staff Directory

or Send feedback

ADVERTISING
Contact a Sales Representative

Place a Classified Ad

Find Kenai Peninsula jobs

Buy/Sell Real Estate

or Check Out our Advertising Rates

SUBSCRIBER SERVICES
Subscribe to the Peninsula Clarion

Sign up to our newsletter

Set Up a Temporary Vacation Stop

Ask a Billing Question

Change Delivery Address

SOCIAL NETWORKING
Follow us on Twitter

Join our Facebook page

MORRIS ALASKA NEWS
About the Peninsula Clarion

Juneau Empire

Homer News

Arrest Records: 2

Secrets
1) Type Name and State 2)

Unlimited Secrets About

Anyone. Takes Seconds

Comment

“We can sound it from the top, just like a sonar, and then we can read the water levels there,” he

said. “If we can get ahold of their well log, so we know the pump setting, what the pipe was and

where the water was, that will work.”

The borough’s $119,970 contract with DOWL HKM will eat up most of the $150,000 state money

the borough received in 2013 for the project. The funds were part of a capital budget

reappropriation written by State Rep. Mike Chenault, R-Nikiski.

When the money was requested, Kenai Peninsula Borough Mayor Mike Navarre said he had heard

from a number of Nikiski residents after the history of a site near the AIMM Monofill known as the

Arness Septage Site was revealed. The site was the subject of a six-part Peninsula Clarion

investigation that revealed at least 4,200 gallons of oil-contaminated waste, sludge and other

pollutants were dumped on the land in the early 1980s.

Study organizers said having more wells to test would better the final model.

“We just really want people to come out and help us get the data so we can put it together,” Lyon

said. “If we don’t have data points, we really aren’t going to have a good data set.”

Once surveyors are done with the field research portion of the project, DOWL HKM will generate

subsurface maps to conceptualize groundwater flow, depth and direction, according to a project

media release. A report summarizing the findings and recommendations is scheduled to be released

in March, according to the release.

Surveyors are planning to finish their field research in November, so any residents willing to

volunteer their wells for testing should contact DOWL HKM’s Emily Creely at 907-562-2000 or at

ecreely@dowlhkm.com.

Clarion file material was used in this article.

Rashah McChesney can be reached at rashah.mcchesney@peninsulaclarion.com
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Company seeks private wells for Nikiski

water testing

Posted: November 6, 2014 - 8:49pm | Updated: November 6, 2014 - 9:28pm

Alaska Department of Environmental Conservation file
photo An Alaska Department of Environmental
Conservation staff member secures a chain to an
unearthed 40-foot pipe used at the Arness Septage Site.
The pipe was installed on the land previous to a 1979
permit seeking to expand the facility, including a 21-tank
system, to hold petroleum products, drilling muds and
other sludge. That permit was not approved, but in the
late 1980s, DEC excavated more than 4,200 gallons of
oily waste at the site in addition to hundreds of barrels
containing various oil  industry wastes.

By Rashah McChesney

Peninsula Clarion

Darcy McCaughey and her family live in the

middle of an area in Nikiski that will soon be

the subject of a groundwater modeling study.

So, when the company that will undertake the

study gave a presentation at a recent community

council meetings, McCaughey was one of the

first to volunteer her drinking water well for

testing.

At least four other private landowners in the

area have given hydrologists and geologists with

DOWL HKM, the company contracted by the

Kenai Peninsula Borough to track groundwater

movement in the area. Their data will be added

to a model that, thus far, has about 140 other

sources of data, according to project geologists.

Eventually, the mode should show groundwater

flow, depth and direction in an area of Nikiski

that has long been speculated to contain several

sources of groundwater contamination.

“There’s a lot of uproar over water,” McCaughey

said. “Often people are willing to talk and they

aren’t willing to help. I’m just doing my little

part to help people figure it all out.”

A lot of the talk about the groundwater quality

in Nikiski was rekindled when Texas-based

AIMM Technologies proposed and ultimately

built a waste disposal site on a 1.5 acre plot that

will store up to 10 million gallons of petroleum

drilling waste at the end of Halliburton Drive.
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During the 15 month process of getting the

project permitted, area residents expressed

concern that the site would join or affect a

neighboring piece of land known as the Arness

Septage site. At the septage site, Alaska

Department of Environmental Conservation

officials have said that at least 4,200 gallons of

oil-contaminated waste, sludge and other

pollutants were improperly stored.

No one knows the extent of the pollution and

how much of it got into the groundwater.

The Arness Septage site is included in the area

to be surveyed. In addition, data from six wells

built by AIMM Technologies are to be included

in the model. However, project planners

stressed that they would not be testing for

pollutants.

“This study is not to show whether there is

contamination in the area,” said DOWL HKM

Public Involvement Manager Rachel Steer

during the Monday meeting. “This study could

be used in the future to determine where

contaminants have traveled, but this is the first

step that you need to do to be able to do anything else.”

The Kenai Peninsula Borough and DOWL HKM are still seeking landowners in the area. DOWL

HKM Environmental Specialist Emily Creely said project managers need to have landowner

permission by Friday Nov. 14. Surveyors will be out collecting data from Nov. 18-21, she said. The

company plans to have the study completed by the spring of 2015.

“The key is to do all that survey work within a short period of time so it’s consistent. Groundwater

levels change from season to season,” Steer said.

The company has been examining well logs and previous studies conducted in the area, to

supplement the model.

No one is sure exactly how many wells are in the area of land between the McGahan Industrial Park,

the AIMM Monofill site, the Cook Inlet and the eastern property line of Nikiski High School, Creely

said.

The borough’s $119,970 contract with DOWL HKM will eat up most of the $150,000 of state money

the borough received in 2013 for the project. The funds were part of a capital budget

reappropriation written by State Rep. Mike Chenault, R-Nikiski.

Project organizers encouraged Nikiski residents to contact them for the non-invasive well testing

which involves no contact with the water, they said during the community council meeting.

“We can sound it from the top, just like a sonar, and then we can read the water levels there,” said

Kenai Peninsula Borough Capital Projects director Kevin Lyon during a previous interview. “If we

can get ahold of their well log, so we know the pump setting, what the pipe was and where the water

was, that will work.”
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Steer said she hoped to get as much data as possible to improve the resulting model and organizers

encouraged residents at the community meeting to spread the word about the project.

At least one resident, owner of Charlie’s Pizza Steve Chamberlain, said he wanted to see more done

with testing the water rather than spending money to determine how it moved. Chamberlain has

been a vocal proponent of further testing in the area. The walls of his pizza shop were plastered with

local newspaper articles, photos and DEC documentation of a polluted site in the area when the

Clarion published a six-part series investigating a contaminated site in Nikiski in 2012.

“Some of that money should be put toward actual analytical testing of the water,” he said during the

community council meeting. “After we get done with this study we still won’t know where pollution

is and where it isn’t.”

Reach Rashah McChesney at Rashah.mcchesney@peninsulaclarion.com

Follow This Article



NIKISKI GROUNDWATER STUDY  

FACT SHEET 

 

The Kenai Peninsula Borough has hired DOWL HKM to study groundwater in 

central Nikiski and develop a model showing groundwater flow, depth, and 

direction. This study does not include identification of contaminated areas, but 

rather the measurement of the groundwater table. Basic information about 

subsurface conditions is needed before any future assessment of contamination 

can happen. The study started in October 2014 and is expected to be complete by 

Spring 2015. 

Is this project related to the LNG project? 

No. 

Will this project test contamination in the groundwater? 

This study does not include identification of contaminated areas, but rather the 
measurement of the groundwater table. Basic information about subsurface 
conditions is needed before any future assessment of contamination can happen. 

Why do you need my well information? 

There is a large portion of the study area that does not have any public 
information available.  

If I let you survey my well, could it impact my water? 

No. Measuring water elevation will not require any physical contact with well 
water as the project team will use sonic technology to determine the depth of 
groundwater. 

 

PROJECT GEOLOGISTS ARE LOOKING FOR ADDITIONAL WELL DATA  

AND THEY NEED YOUR HELP! 

CONTACT EMILY CREELY TO ARRANGE A WELL MEASUREMENT: 

907-562-2000   •    ECREELY@DOWLHKM.COM 

mailto:ecreely@dowlhkm.com


 

 
 

Project Contacts: 
Emily Creely, DOWL HKM, 907-562-2000, ecreely@dowlhkm.com 

Dan Mahalak, Kenai Peninsula Borough, 907-244-9515, dmahalak@kpb.us 

Project Study Area 
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Nikiski Groundwater Modeling - 32.61736 DNR WELTS Database Records
Project Study Area Well Records

Project Well ID Welts ID Useable 
Lithology Bore Depth (ft ) Completion Date Qualitative 

Score
Admirality 1 16842 No 84 1962 --
ArnDock 1 19292 Yes 182 5/16/1968 2
ArnDock 2 19796 Yes 31 12/16/1966 2
ArnDock 3 19797 Yes 41 12/21/1966 2
ArnDock 4 21647 Yes 186 6/11/1991 2
ArnDock 5 21648 Yes 257 5/21/1991 2
ArnDock 6 16599 No 159 5/00/1968 2
Arness 1 19818 Yes 138 9/18/1988 2

BakerRd 1 16845 Yes 119 Unknown 2
Bernice 1 16843 Yes 132 Unknown 2
Charlie 1 34201 Yes 145 10/5/2005 2

CIP 9 14100 Yes 140 4/4/1984 3
CIP 10 19790 Yes 168 4/4/1984 3
CIP 11 23912 Yes 155 5/23/1990 3

Contro 1 16848 No 96 4/00/1967 --
Diamond 1 15089 Yes 213 3/26/1983 2
Diamond 2 17552 No 300+ Unknown --

FirstBaptist 1 16382 Yes 87 8/27/1963 3
Halco 1 19792 Yes 140 1/17/1986 2

JW 1 17313 Yes 103 10/3/1986 3
JW 2 17419 Yes 107 11/14/1983 2

Mazie 1 16847 Yes 92 8/1/1996 3
Mazie 2 364 Yes 70 1/20/1971 2
MBC 1 16844 Yes 295 3/27/1959 2
MCG 9 19100 Yes 86.5 3/16/1989 1

MCG 10 19101 Yes 56 3/17/1989 1
MCG 11 19105 Yes 96 3/23/1989 1
MCG 12 19099 Yes 55 3/25/1989 1
MCG 13 19103 Yes 91 3/28/1989 1
MCG 14 19102 Yes 85 3/29/1989 1
MCG 15 19104 Yes 40 3/30/1989 1
MCG 16 19106 Yes 60 4/1/1989 1
MCG 17 19098 Yes 187 1/00/1990 1
MCG 20 19791 Yes 152 10/14/1987 2

Nair 1 19506 Yes 97 5/19/1990 1
NorFab 1 18166 Yes 138 10/23/1989 2
OilSal 1 19793 Yes 55 2/13/1977 2
Oren 1 16841 No 224 1961
Porter 1 14658 Yes 105 8/4/1977 2
School 1 1335 Yes 197 4/16/1986 2

School 2 19795/        
17600 Yes 170 5/2/1988 2

Village 1 27711 No 136.0 12/21/1976 3
Village 2 27712 Yes 137.0 8/10/1977 2

Note - Logs less than or equal to depth of 30 feet omitted
Note - Log Quality Assesment: Rating Number Description

1 Great Quality, Reliable Information
2 Good Quality, Acceptable Information
3 Poor Quality, Unreliable Information
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Summary of Primary DEC Contaminated Sites in Study Area

Arness Disposal Site

The Arness Disposal Site was identified by the Alaska Department of Environmental 

Conservation (DEC) in 1985.  The property located at the north end of Halliburton Drive/Bakers 

Road was leased to an operator who ran the site as a septage disposal site from 1979 to 1984.  

Bilge water, oily waste water, and septage were processed at the location.  Alaska Environmental 

Industries (AEI) operated the site beginning in 1982 and offered service to oil exploration, 

production, and development companies.  AEI is believed to have disposed of a variety of 

chemical and oil field waste products at the Arness site, including a variety of hydrocarbons and 

solvents. The site was shut down following the discovery by DEC and an initial cleanup effort

was undertaken which included removal of containers, burning of drum contents, excavation and 

removal of some contaminated soils to an off-site location, and the excavation and spreading 

(land farming) of other contaminated soils on site.  Additionally, one monitoring well was 

installed for groundwater testing purposes in 1988.

The site has been the subject of intermittent DEC review, testing, and directives for further 

clean-up efforts.  A second monitoring well was installed in 2013. Since the discovery of the 

extensive waste dumping at the site, several investigative reports and studies have been 

conducted on the property, including efforts conducted by the property owner (Peggy Arness) in 

recent years to complete remediation of the site as desired by DEC.
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Some of the reports generated about this site include:

CERCLA1 Preliminary Assessment Arness Property, by Tryck, Nyman and Hayes, 
November 1987;

Site Assessment Arness Disposal Site, by HartCrowser, October 1988 (Revised January 
1989);

Waste Handling and Disposal Case Study, by Doreen Sullivan-Garcia, December 1990;

Groundwater Sampling and Monitoring Well Survey, by HartCrowser, November 1992;

Arness Disposal Site, Limited Additional Site Investigation Report of Findings, by 
Alaska Consulting and Environmental Engineering, October 2013; 

DEC Spill Response and Prevention:  
http://www.dec.alaska.gov/spar/csp/sites/arness.htm; and

DEC Contaminated Sites Program:
http://dec.alaska.gov/Applications/SPAR/PublicMVC/CSP/SiteReport/176.

Nikiski Airstrip

The old Nikiski Airstrip is an abandoned airstrip located at the northwest end of Nikishka Beach 

Road, immediately adjacent to the Offshore Systems Kenai (OSK) heliport.  The site was used as 

airstrip from the 1960’s through the 1980’s.  Two separate areas adjacent to the airstrip have 

been identified as having been used as an un-permitted solid waste disposal sites for many years, 

with wastes such as crushed rums and oily rags being prevalent.  One of the pits was used to 

dispose of bunker C fuel (or other weathered petroleum products), believed to be the primary 

source of site contamination.  The property is now owned by the KPB. 

This contaminated site has been the subject of cleanup and monitoring efforts for more than two 

decades.  Initial efforts focused on the removal of solid waste and the free standing petroleum 

products in 1985 (BGES, 2006).  A portion of the oil and contaminated soil was removed from 

the pit and spread on site in a process known as “land-farming”. (Shannon & Wilson 1990)  

Later efforts consisted of identifying the extent of the contamination, the installation of 

monitoring wells, and soils and groundwater testing for contaminants.

1 Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA); also frequently referred to as 
“Superfund”
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In 1986, OSK constructed a heliport facility over the northern disposal pit.  Since this time, the 

focus on monitoring efforts has been on the southern disposal pit, located approximately 650 feet 

southwest of the gated access to the OSK property.

Some of the reports generated for this site include:

Soil and Groundwater Assessment Nikiski Airstrip, by Shannon & Wilson, September 
1990;

Additional Site Characterization Nikiski Airstrip, by Shannon & Wilson, June 2004; 

Former Nikiski Airstrip Groundwater Sampling, by BGES, Inc., June 2006; and

DEC Contaminated Sites Program:  
http://dec.alaska.gov/Applications/SPAR/PublicMVC/CSP/SiteReport/669.

McGahan Utilities

In September of 1988, contaminants were discovered in water produced by the McGahan Public 

Utility water system which served approximately 150 residences and businesses in the area at the 

time.  The DEC initiated testing and assessment of the water system and immediate surrounding 

area to identify the extent of the contamination.  In 1989, the DEC contracted with HartCrowser 

for additional investigation and analysis, including soil and water sampling, the installation of 

monitoring wells, and a workover of the existing well Number One (video logging and cleaning 

of the casing and well screen).  (HartCrowser, 1989)  HartCrowser concluded the source of 

contamination was the former laundromat and dry cleaner located at the northwest corner of 

Kenai Spur Highway and Nikishka Beach Road, behind Steve’s Chevron.

The laundry facility was believed to have initially processed general laundry generated by 

oilfield activities and eventually added dry cleaning services (HartCrowser, 1989).  Wastewater 

generated by the facility was pumped to an on-site disposal facility to the north of the building, 

with overflow being discharged to the drainage ditch located along the west side of Nikishka 

Beach Road.  Eventually, wastewater overflow was directed to the bluff along the north side of 

the property and discharged into the wooded area and down slope.

An exploratory well was drilled in 1989 to assess whether a different water source (aquifer) 

could provide production water for the utility.  A deeper aquifer was tapped and deemed suitable 

as a source for the utility, but due to high naturally occurring concentrations of iron, the utility 
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decided against using the deeper aquifer and instead chose to treat the existing water source in 

the shallower aquifer.

Site remediation and cleanup activities have not occurred to date due to the complexity and 

difficulty associated with in-situ actions.  Monitoring of the site continues.

Some of the reports generated about this site include:

Groundwater Quality Evaluation McGahan Water System Service Area, by HartCrowser, 
July 1989;

Groundwater Investigation Nikiski Investigative Test Well, by Harding Lawson 
Associates, March 1990; and

DEC Contaminated Sites Program:  
http://dec.alaska.gov/Applications/SPAR/PublicMVC/CSP/SiteReport/478.
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Well ID Welts ID Northing Easting Ground 
Elevation

Casing/Riser 
Elevation

Depth to 
Water (ft )

Water 
Elevation

Date and Time of 
Survey

AIMM 1 N/A 2461025.95 1404521.22 147.48 149.98 56.8 93.18 11/17/2014 13:41
AIMM 2 N/A 2461634.29 1404544.20 135.31 137.94 44.8 93.14 11/17/2014 14:03
AIMM 3 N/A 2461646.31 1403957.93 168.66 171.80 79.0 92.80 11/17/2014 13:58
AIMM 4 N/A 2461027.09 1404022.24 158.86 161.44 68.6 92.84 11/17/2014 13:50
AIMM 5 N/A 2461025.49 1404124.49 158.87 161.35 60.4 100.95 11/17/2014 13:47
AIMM 6 N/A 2461347.40 1404063.88 152.60 154.76 57.8 96.96 11/17/2014 13:55
Arness 1 19818 2462328.21 1405138.43 188.29 191.44 109.2 82.24 11/17/2014 14:52
Arness 2 N/A 2462198.60 1405161.00 183.16 185.51 107.2 78.31 11/17/2014 14:49

ArnDock 4 21647 2464611.33 1406491.12 141.75 144.38 98.5 45.88 11/17/2014 11:01
ArnDock 1 19292 2464443.54 1406379.64 141.86 144.15 45.4 98.75 11/17/2014 10:50

Baker 1 N/A 2462035.06 1407515.07 132.59 132.07 35.2 96.87 11/15/2014 11:33
Baker 2 N/A 2461917.82 1407701.51 134.22 133.74 35.3 98.44 11/15/2014 11:44
Baker 3 N/A 2461873.91 1407499.57 133.42 132.89 35.6 97.29 11/15/2014 11:36
Baker 4 N/A 2461885.75 1407610.40 134.27 136.63 42.3 94.33 11/15/2014 11:08

BearPaw 1 N/A 2459410.07 1404937.88 185.51 187.31 100.5 86.81 11/17/2014 11:24
CIP 9 14100 2460335.26 1406698.37 182.01 184.67 11.4 173.27 11/16/2014 10:00

CIP 20 N/A 2459661.09 1406808.96 177.39 179.73 93.0 86.73 11/16/2014 10:27
CIP 11 23912 2459880.71 1406362.00 181.31 183.59 97.8 85.79 11/16/2014 10:36
Darcy 1 N/A 2460509.57 1408744.81 190.60 192.78 106.5 86.28 11/16/2014 12:12

Diamond 2 17552 2461314.03 1401833.39 212.62 214.44 144.6 69.84 11/15/2014 13:27
DOT 1 N/A 2457927.37 1404084.67 187.23 187.78 94.8 92.98 11/17/2014 11:48

FirstBaptist 1 16382 2458025.19 1403578.90 178.09 181.76 91.7 90.06 11/17/2014 12:37
FirstBaptist 2 N/A 2458347.83 1403462.39 178.42 180.99 94.1 86.89 11/17/2014 12:47
Hardware 1 N/A 2460961.31 1407647.69 174.06 176.39 91.7 84.69 11/16/2014 13:24

Lake 1 N/A 2462324.77 1406156.64 98.07 N/A N/A 98.07 11/15/2014 15:14
Lake 2 N/A 2463456.62 1408482.71 96.48 N/A N/A 96.48 11/15/2014 14:52
Lake 3 N/A 2463823.63 1408753.42 97.80 N/A N/A 97.80 11/15/2014 15:00
Lake 4 N/A 2463659.89 1404704.71 192.66 N/A N/A 192.66 11/16/2014 16:09
Larry 1 N/A 2459051.55 1407973.03 188.89 190.94 95.1 95.84 11/15/2014 18:00
Alvin 1 N/A 2459839.07 1409260.15 153.36 155.84 66.0 89.84 11/16/2014 12:48
Teddy 1 N/A 2460504.19 1409163.93 172.89 174.78 85.9 88.88 11/16/2014 13:02

Marlene 2 N/A 2460542.83 1408483.23 189.92 191.86 105.5 86.36 11/16/2014 12:26
Mack 1 N/A 2458285.25 1409083.44 144.99 147.18 38.3 108.88 11/15/2014 18:15
MCG 17 19098 2461777.99 1407416.88 134.30 138.03 55.3 82.73 11/15/2014 12:18
MCG 19 N/A 2461527.29 1407633.38 139.37 138.62 44.9 93.72 11/15/2014 12:31
Nair 1 19506 2463604.70 1405200.08 191.76 193.89 89.4 104.49 11/17/2014 16:28
Nair 3 N/A 2463513.13 1405198.10 193.65 195.55 95.5 100.05 11/17/2014 16:44
Nair 4 N/A 2463419.26 1405192.06 211.05 213.06 121.0 92.06 11/17/2014 16:47
Nair 5 N/A 2463655.29 1405097.86 192.02 194.43 95.8 98.63 11/17/2014 16:32
Nair 6 N/A 2463613.37 1405288.15 202.77 204.51 111.7 92.81 11/17/2014 16:21
Nair 7 N/A 2463677.63 1405264.37 194.14 195.28 N/A N/A 11/17/2014 16:39
Nair 8 N/A 2463473.78 1405141.50 213.71 215.75 N/A N/A 11/17/2014 16:53
Nair 9 N/A 2463611.53 1405377.42 213.15 215.97 120.5 95.47 11/17/2014 17:06

Nair 13 N/A 2463292.55 1405062.54 218.36 220.20 124.5 95.70 11/17/2014 17:00
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Well ID Welts ID Northing Easting Ground 
Elevation

Casing/Riser 
Elevation

Depth to 
Water (ft )

Water 
Elevation

Date and Time of 
Survey

NorthBaptist 1 N/A 2457081.75 1400831.52 168.09 170.02 87.5 82.52 11/16/2014 17:07
OilSal 1 19793 2461980.90 1406638.33 129.48 130.23 36.3 93.93 11/17/2014 11:13
Oliva 2 N/A 2457740.95 1403463.61 171.53 174.18 84.4 89.78 11/17/2014 12:12
Peak 1 N/A 2459876.41 1405665.72 185.80 185.66 100.1 85.56 11/17/2014 13:08
Peak 2 N/A 2459860.67 1405821.98 184.23 186.20 100.4 85.80 11/17/2014 13:20
Peak 3 N/A 2459410.88 1405555.48 185.22 188.70 101.5 87.20 11/17/2014 13:25

JWJohns 2 17419 2457704.48 1406352.98 185.01 187.02 88.9 98.12 11/16/2014 13:49
Admirality 1 16842 2457118.31 1406147.87 186.04 186.36 87.2 99.16 11/16/2014 14:08

Porter 1 14658 2457473.25 1405091.23 183.85 185.44 86.8 98.64 11/16/2014 16:49
Post 1 N/A 2460589.60 1406829.91 185.20 187.32 102.2 85.12 11/15/2014 13:10

Rediske 1 N/A 2458193.84 1404398.07 181.41 183.63 92.5 91.13 11/15/2014 17:33
School 1 1335 2462443.41 1408054.85 155.21 158.52 77.5 81.02 11/17/2014 9:48

School 2 19795      
17600 2462446.83 1408027.09 156.85 159.94 77.8 82.14 11/17/2014 9:51

Tubo 1 N/A 2460834.05 1406324.02 174.69 176.26 92.9 83.36 11/17/2014 17:31
Tubo 2 N/A 2461770.75 1406501.36 127.65 128.81 34.9 93.91 11/17/2014 17:41

Village 1 27711 2456257.14 1402004.05 175.87 176.74 90.1 86.64 11/15/2014 14:31
Village 2 27712 2457035.59 1401479.14 146.66 147.94 63.8 84.14 11/15/2014 14:04
Village 3 N/A 2457045.00 1401810.48 153.59 155.98 54.7 101.28 11/15/2014 14:17
Village 4 N/A 2457056.08 1401210.16 153.78 156.02 71.8 84.22 11/15/2014 13:53
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1.0 INTRODUCTION 

This technical appendix is intended to supplement the information presented in the body of the 

report and provides additional discussion, figures, and data; it is presented to help illustrate 

methods and interpretations use, and conclusions reached in the study.  

User note:  The headings and associated section numbers here are not presented in numerical 

order, but instead correspond to the relevant headings and section numbers used within the body 

of the report.  Sections numbers with an “X” are original to this appendix. 

1.2 General Setting  

1.2.1 Geologic Setting 

The overall geologic setting of the site is discussed within the main body of text.  Here, further 

geologic information relevant to the interpretation of the subsurface is presented.  Figure 1 shows 

the Freethey and Scully, 1980, geological map (the approximate study area is shown in red).  The 

accompanying geologic unit descriptions of the two units comprising the study area follow the 

figure.  
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Figure 1:  Geological Map of the North Kenai/Nikiski Area 

A) Qmd – Moraines and other unsorted glacial drift 

Lithology:  Heterogeneous blend of gravel, sand, silt, and clay, with discontinuous lenses 

consisting of largely well-sorted material. 

Landforms and Occurrence:  Forms hummocky terrain with muskeg- and marsh-filled 

depressions; in places, these are extensively dissected by post-glacial erosional processes.  

Surface Drainage, Infiltration, and Permeability:  Surface drainage is moderate to good 

on slopes and poor in depressions.  Infiltration is poor to good depending on soil texture 
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and grain size. Permeability is poor to good depending on the concentration of fine-

grained materials.  

Potential for Groundwater Use:  Groundwater potential ranges from poor to moderate 

depending on grain size of underlying material, saturated thickness, and the availability 

of groundwater recharge.  Typical domestic wells are finished in relatively shallow lenses 

of coarse-grained material which yields enough water for the average required household 

supply.  Few large yield wells have been drilled in areas underlain by this material type. 

B) Qlf – Proglacial lake and associated fluvial deposits 

Lithology:  Heterogeneous mixtures of silt, sand, and gravel, interlayered with more 

homogeneous deposits of silt and clay (lake deposition) and sand and gravel (fluvial 

deposition). 

Landforms and Occurrence:  Forms channeled and terraced high grounds, and marsh- 

and muskeg-covered flat areas, typically in the lowest parts of the basin. 

Surface Drainage, Infiltration, and Permeability:  Surface drainage is poor due to low 

relief; numerous lakes, marshes, and swamps are typical.  Infiltration is poor to good 

depending on soil texture and type of surficial deposits present.  Permeability is good in 

coarse-grained strata and poor in fine-grained strata. 

Potential for Groundwater Use:  Groundwater potential is moderate to good where 

surficial materials are coarse grained and thick.  Many domestic wells are less than 100 

feet in depth.  Confined aquifers at greater depths have a potential to yield volumes large 

enough to be suitable for use as public supplies.  

1.2.X  Climate and Long Term Groundwater Elevation Variations 

Frequently, long-term trends in absolute groundwater elevations can be correlated to 

precipitation and climatic trends in a region.  Absolute groundwater elevations generally do not 

alter the hydraulic gradients observed.  However, examination of regional climate is often useful 

in understanding groundwater observations.   
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Nikiski is located in a transitional climate zone between the relatively mild maritime climate of 

Gulf of Alaska, and the dry, cold, and continental climate of interior Alaska.  Kenai is the nearest 

community to Nikiski where historical climate data is available.  The climatological data 

presented in Tables 1 and 2 for Kenai and the immediate vicinity (from 1981 to 2010) were taken 

from a range of sources including the Department of Commerce, Community, and Economic 

Development Community Database, the National Weather Service, and the Kenai Peninsula 

Borough.  

Table 1:  General Climate Data for Kenai and Surrounding Areas 

Measurement Type Value 

Mean Annual Precipitation 20 in 
Mean Annual Snowfall 60 in 
Mean Maximum Temperature (July) 60°F 
Mean Maximum Temperature (January) 25°F 
Mean Minimum Temperature (July) 47°F 
Mean Minimum Temperature (January) 8°F 
Average Summer Temperature 51°F 
Average Winter Temperature  17°F 

 

Table 2:  Average Monthly Temperatures and Precipitation in the Project Study Area. 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Temperature 
(°F) 13 17 24 35 45 51 55 54 47 34 22 17 

Precipitation 
(in) 1.07 0.91 0.81 0.64 0.95 1.09 1.75 2.62 3.31 2.66 1.69 1.45 

 

Natural variability in groundwater elevations is likely for the given study area, but the extent of 

seasonal and annual variations is not known.  Commonly, groundwater levels are lower during 

period of February through April than during May through August period; however, high and 

low water levels can occur in any month.  Some wells in the region show medium-term trends of 

approximately five years in length generally following trends in precipitation, while others 

indicate no correlation between precipitation and groundwater levels.  Few wells show long-term 

(greater than 10 years) trends in water levels (Glass, 1996).  The cause of long-term groundwater 
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fluctuations is not understood for wells not following trends in precipitation, but the effects of 

these variations reinforce the importance of conducting groundwater measurements over a brief 

time period for the production of a groundwater model.  This information was used to confirm 

historical groundwater measurements would be inadequate for the scope of this project in 

determining groundwater flow directions.  

2.0 DATA SOURCES AND METHODS 

2.3 Mapping and Modeling 

2.3.1 Lithology Model 

Much of the methods used to create the RockWorks lithology model are discussed in the main 

body of the text but, additional information concerning the model is presented here.  

The lithology model was created using the Universal Transverse Mercator (UTM) Projection 

WGS-84 (NAD-83) in UTM Zone 5 (Northern Hemisphere).  The UTM provides a two 

dimensional Cartesian coordinate system for locations, independent of vertical position.  Table 3 

presents the three-dimensional grid constraints assigned to the model. 

Table 3:  UTM Grid Constraints Used in the RockWorks Model 

 Minimum Maximum Grid Size (ft) Nodes 

Easting (ft) 1,940,708.72 1,946,141.79 50.0 110 
Northing (ft) 22,090,095.85 22,098,133.91 50.0 162 
Elevation (ft) -150.0 263.0 1.0 414 

Each sediment division within the well log was classified into a common Unified Soil 

Classification System (USCS) lithology groups.  These classifications were then grouped into 

four sediment classes based on the general permeability of the sediments.  The four 

classifications used in the lithology model and their associated USCS classes are presented in 

Table 4. 
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Table 4:  Lithology Classifications and their Associated Sediment Classes. 

Associated USCS 
Lithologies Sediment Classes 

GW, GP, SW, SP Clean Sands and 
Gravels 

GM, GC, SM, SC Silty Sands and Gravels 
ML, MH Silt 
CL, CH Clay 

2.3.1.2  Subsurface Solid Model 

In order to create the subsurface model, interpolation between well log lithologies was necessary. 

The interpolation function used for the RockWorks subsurface solid model was Horizontal 

Lithoblending.  It assigns the solid model voxel nodes (grid spaces) by looking outward, 

horizontally from each borehole in search circles of ever-increasing diameter.  It first assigns the 

voxels immediately surrounding each borehole the closest lithology value.  (Lithology "G" 

values are declared in the active Lithology table.  Each Lithology “G” value corresponds to each 

one of the lithology classification groups.)  It then moves out by a voxel, and assigns the next 

"circle" of voxels the closest lithology value.  It continues in this manner until the program 

encounters a voxel already assigned (presumably from another borehole), in which case it skips 

the node assignment step. Once all nodes are assigned, the searching and assigning is terminated.  

This method results in "lithozones" around each borehole which can end abruptly when the zone 

from a neighboring borehole is encountered.  To generate a more realistic representation where 

lithology zones tend to blend together with neighboring zones, randomized blending was applied.  

An example a subsurface model with and without randomized blending is shown in Figure 2.  
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Figure 2:  Subsurface Model Example Portraying the Difference between Randomized and Non-

randomized Blending. 

2.3.1.3 Solid Model Filtering 

Glacial deposits are highly variable (often over short geographic distances).   The interpolation 

of the model lithology data continues outward horizontally until it encounters a grid space or 

voxel which has already been assigned.  In some instances, this means the model will continue to 

project a lithology layer indefinitely if another borehole is not present in the direction of the 

projection.  As a result of this, in deeper wells, the deepest lithologies may be projected across 

the entire study area since there are no other wells containing lithologies at this depth.  This is 

highly unlikely to be realistic in the geologic setting of the study area and would present false 

data.  To limit the presence of these false projections, a filtering surface was created to remove 

this data.  This surface was created by calculating the elevation of the base of the well (the 
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elevation of the well minus the total depth of the well) and then applying an inverse distance 

weighted function.  Figure 3 shows the resulting surface which defines the elevations of the base 

of the model.  

 
Figure 3:  The Resulting Base Surface Elevation Created by Applying Filters 

2.3.1.4 Geologic Cross-sections 

Within elevations where lithology data is available, lithologies can still vary over horizontal 

distances.  The average minimum distance between wells is 434 feet, meaning our high 

confidence zone is within approximately 430 feet of each boring, since this is the average 

distance between control points, and confidence decreases with increasing distance from each 

well.  A visualization showing the approximate high confidence zone (within 500 feet of well 

logs) is shown below in Figure 4. 
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Figure 4:  The Approximate Confidence Zone Based on 500-Foot Projections from Well Logs 

The locations of cross-sections were selected within these high confidence areas and where:  a) 

there is a high density of well logs; b) cross-sections pass through and illustrate the subsurface 

near areas of interest (contaminated sites); and, c) differences in aquifer water elevations are 

illustrated.  

The cross-section location map (Figure 5) and individual cross-sections are presented below.  

The cross-section figures (Figures 6 through 8) show model lithology (lithology classification 

groups) based on well log records, measured water elevations (when collected during field 

survey efforts), surface elevations, and model base elevations.  Discussion of each cross-section 

follows after the cross-section figure.  
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Figure 5:  Cross-section Location Map 



Cross-Section A-A’

A A’

Distance (FT)

E
le

v
a

ti
o

n
 (

F
T

)
E

le
v

a
ti

o
n

 (
F

T
)

Distance (FT)

Cross-Section B-B’

0
0

50

100

150

200

250

0

-50

-100

50

100

150

200

250

500 1,000 1,500

Baker Rd 1
Arness 

Arness Nair 25
Nair 10

Norfab 1

AIMM 3

Nair 3 Nair 14 Nair 10

Nair 11 Arn Dock 5

Arn Dock 2

Charlie 1
Bear Paw 1

2,000 2,500 3,000 3,500 4,000 4,500

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500

B B’

B-B’

A-A’
Clay

WaterElevation

Mark

Clean Gravel

and Sand

Silt

Silty Gravel

and Sand

Lithology Legend

Figure 6:  Cross-sections A-A' and B-B'

11

ppribyl
Text Box
Page Corrected April 2015



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(THIS PAGE INTENTIONALLY LEFT BLANK) 
 



Nikiski Groundwater Study  March 2015 
Appendix D – Technical Discussion  33.61736.01 

12 
 

Cross-section A-A’:  Cross-section A-A’ (Figure 6) displays approximately 4,500 linear feet of 

the subsurface model between the BearPaw 1 and Nair10 wells.  Additionally, the lithology logs 

of Charlie 1, Norfab 1, BakerRd 1, Arness 1, Arness 2, and Nair 25 are shown.  

Besides Nair 25 and Nair 10, all of the wells are screened below a significant clay and/or silt 

layer and are interpreted to be accessing the lower confined aquifer.  Nair 25 and Nair 20 are 

located in the glacial moraine material.  This material can be identified by the blue/purple color 

in the cross-section coinciding with the highest surface elevation shown.  These wells are 

interpreted to be accessing the upper unconfined aquifer or perched/isolated aquifers.  

Cross-section B-B’:  Cross-section B-B’ (Figure 6) displays approximately 4,250 linear feet of 

the subsurface model between the AIMM 3 and ArnDock 2 wells.  Additionally, the lithology 

logs of Nair 3, Nair 14, Nair 10, Nair 11, and ArnDock 5 are also shown.  

The AIMM 3 well is screened in clean gravels and sands and is interpreted to be utilizing the 

upper unconfined aquifer.  All of the Nair wells are located in the silt rich sediments within the 

glacial moraine material and are interpreted to be using the upper unconfined aquifer or 

perched/isolated aquifers.  ArnDock 5 is screened very deep relative to other wells in the study 

area.  The well is drilled through a cleaner portion of the glacial moraine material and through 

several significant clay and silt layers.  This well appears to be screened within the lower 

confining aquifer.  
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Cross-section C-C’:  Cross-section C-C’ (Figure 7) displays approximately 4,300 linear feet of 

the subsurface model between the BearPaw1 and School 02 wells.  Additionally, the lithology 

logs of Charlie 1, Halco, Mazie 1, MCG 11, MCG 17, MCG 10, Baker 03, Baker 09, and Baker 

01 are shown.  

The BearPaw 1, Charlie 1, Halco, MCG 17, and the School 02 wells are screened below a 

significant clay and/or silt layer and are interpreted to be accessing the lower confined aquifer.  

The MCG 10, Baker 03, Baker 09, and Baker 01 wells are screened within clean gravels and 

sands are interpreted to be using the upper aquifer.  It is unclear which aquifer the Mazie1 and 

MCG 11 wells are accessing since they appear to be screened in thin lenses of sand, silt and 

gravel contained within clay layers.  

Cross-section D-D’:  Cross-section D-D’ (Figure 7) displays approximately 1,300 linear feet of 

the subsurface model between the Norfab 1 and CIP 11 wells.  Additionally, the lithology log of 

Halco is shown. 

The Norfab 1, Halco, and CIP 11 wells are all screened below a significant clay and/or silt layer 

and are interpreted to be accessing the lower confined aquifer.  The Peak 1 and Peak 2 wells (not 

shown in cross section due to lack of lithology logs) have been assumed to be screened below the 

clay layer and accessing the same aquifer based on measured water levels.  

Cross-section E-E’:  Cross-section E-E’ (Figure 7) displays approximately 1,700 linear fear of 

the subsurface model between the AIMM 4 and Arness 2 wells.  Additionally, the lithology logs 

of AIMM 2 and Arness 1 are shown.  

The AIMM 4 and AIMM 2 logs are screened at an elevation of approximately 75 to 65 feet in 

clean gravels and sands and the lithology logs do not show the presence of the significant clay or 

silt layer commonly observed between 50 and 75 feet elevation.  Had these wells been drilled 

deeper, the clay layer may have been encountered.  These wells are interpreted to be accessing 

the upper unconfined aquifer.  The Arness wells are screened below a significant clay and silt 

layer and are interpreted to be to be accessing the lower confined aquifer.  
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Cross-section F-F’:  Cross-section F-F’ (Figure 8) displays approximately 1,000 linear feet of the 

subsurface model between the OilSal 1 and MCG 19 wells.  Additionally, the lithology logs of 

MCG 12 and MCG 18 are shown.  

All of the wells shown are screened in clean gravels and sands and do not show the silt and clay 

layer commonly observed at approximately 50 to 75 feet elevation.  Significant clay layers are 

present in the OilSal 1 lithology logs but they are at a higher elevation and are interpreted to be 

isolated lenses of clay not connected to the area wide clay layer interpreted to be separating the 

upper and lower aquifers.  All of the wells in this cross-section are interpreted to be accessing the 

upper unconfined aquifer.  

Cross-section G-G’:  Cross-section G-G’ (Figure 8) displays approximately 1,250 linear feet of 

the subsurface model between the MCG 15 and MBC 1 wells.  Additionally, the lithology logs of 

MCG 09, MCG 13, MCG 16, and MCG 14 are shown.  

None of the logs displayed in this cross-section had groundwater measurements taken during the 

field survey.  This cross-section does illustrate the deepest well encounters a significant clay 

layer at an elevation of roughly 50 to 75 feet, while the rest of the wells are not drilled deep 

enough to encounter the clay layer.  Also of note, is the MBC 1 well log shows during the time 

of drilling, all of the sand beneath the clay layer is “quicksand”, indicating complete saturation of 

the soils. 

Cross-section H-H’:  Cross-section H-H’ (Figure 8) displays approximately 1,000 linear feet of 

the subsurface model between MCG 15 and MCG 19.   Additionally, the lithology logs of MCG 

10, MCG 17, and MCG 18 are shown.  

All of the wells shown in this cross-section, besides MCG 17, are screened in the upper, 

unconfined aquifer.  MCG 17 is screened below significant clay layers.  There is an approximate 

10 foot elevation difference between the groundwater measurement in MCG 17 and MCG 19.  

This is due to the wells accessing different aquifers. 
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3.0 RESULTS 

3.1.1 Groundwater Models 

Creation of the groundwater models required identifying which aquifer each well is accessing.  

This was done by examining the subsurface model and the lithology well data available, as 

previously discussed in the cross-section narrative.  However, there are wells in which no 

lithology data is available.  To determine which aquifer these well are accessing, alternative 

methods were used.  

In the event a surveyed and measured well did not have accompanying lithology data, the 

interpretation of which aquifer each well was accessing was accomplished by examining nearby 

well groundwater elevations.  For example, in the Nikiski Village Trailer Court area, two of the 

surveyed wells had lithology logs suggesting they are accessing the lower aquifer.  A third well 

had no lithology data but similar groundwater elevation, so it was assumed to be accessing the 

lower aquifer as well.  A fourth well had no lithology data but had a drastic difference in 

groundwater elevation (greater than 12 feet), so it was assumed this well was accessing a 

separate perched aquifer.  

In the event a surveyed and measured well did not have accompanying lithology data and no 

nearby comparable wells, the interpretation was based on projected groundwater gradients of the 

modeled aquifers.  For example, the Diamond 2 well has no nearby comparable wells.  A lower 

aquifer model was created without its groundwater elevation included and the modeled projected 

surface was compared to the measured level.  If the projection was close to the measured value 

(within 2 feet), the well was interpreted to be part of the modeled aquifer and included in future 

renditions of the model.   

To illustrate this process, a groundwater model generated without the Diamond 2 well included 

is shown below in Figure 9.  Where the Diamond 2 well is located, the model predicts the 

measured groundwater elevation to be approximately 70 to71 feet and within the lower, confined 

aquifer, based on the projected groundwater surface gradient.  The measured groundwater level 

within the Diamond 2 well was 69.8 feet.   
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Figure 6:  Groundwater Contour Model Predicting the Groundwater Elevation of the Diamond 2 

Well 

This supports the Diamond 2 well is indeed accessing the lower aquifer, even without available 

lithology data to draw the conclusion.  The Diamond 2 well was included in future revisions of 

the lower aquifer model.  This iterative process was repeated for other wells for which lithology 

data was not available.  In other words, wells were subtracted and added to the model in different 

revisions to see how the model behaved and predicted groundwater elevations at the well 
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revisions to see how the model behaved and predicted groundwater elevations at the well 

locations without lithology data; where the aquifer models accurately predicted a groundwater 

elevation of a well, it was inferred to be accessing the modeled aquifer.   

The interpolation of measured groundwater elevations is the mathematical process of predicting 

unknown values from a limited number of sample data points.  There are many different 

mathematical methods to interpolate surfaces.  The assumption making interpolation a viable 

option is spatially distributed objects are spatially correlated; in other words, things close 

together tend to have similar characteristics.  Common interpolation methods used for modeling 

groundwater are Inverse Distance Weighted (IDW), Kriging, Natural Neighbor, and Spline.  

Each method has different advantages in different situations and applications.   

Some of the variables which influence which method is most appropriate are the distribution of 

data points (clumped together or evenly spread out), the need or desire for the calculated surface 

to perfectly go through measured data points, or the need to project a surface beyond the 

geographic distribution of data points.  It is often up the project geologist or hydrologist to 

choose the appropriate method believed to most accurately represent the realistic scenario of the 

modeled aquifer.  For this project, natural neighbor (sometimes called nearest neighbor) methods 

and Kriging methods generated the most realistic representation of the study area aquifers.  

Discussion of the various interpolation methods is available in most groundwater texts and many 

professional papers.  A visualization of how the different surfaces generated through Kriging, 

Natural Neighbor, and IDW (those used within this study) interpolation methods vary is shown 

in Figure 10. 
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Figure 7:  A Visualization of Different Interpolation Methods employed in the Study 

Creating aquifer models using varying interpolation methods is a way to test the reliability of the 

model.  Confidence increases if an aquifer is modeled using multiple interpolation methods and 

all interpolation methods generate similar trends.  An example of this is shown below, where the 

same aquifer data input was used in a Kriging (Figure 11) and natural neighbor (Figure 12) 

interpolation method.  While the details of the aquifer contours vary slightly, the overall trend is 

present in both resultant models. 
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Figure 8:  Kriging Interpolation Method Contours 

   
Figure 9:  Natural Neighbor Interpolation Method Contours 



Nikiski Groundwater Study  March 2015 
Appendix D – Technical Discussion  33.61736.01 

22 
 

4.0 REFERENCES 

Alaska Climate Research Center, Climate Normals, retrieved from http://climate.gi.alaska.edu/.  

Accessed on February 19, 2015. 

Glass, R.L., 1996, Ground-water conditions and quality in the western part of the Kenai 

Peninsula, south-central Alaska: U.S. Geological Survey Open-File Report 96-466, 66 p. 

 

 

 

 

 

 

 

 

 

 

http://climate.gi.alaska.edu/


 

 

 

 

 

(This Page Intentionally Left Blank) 

 


	executive summary
	1.0 introduction
	1.1 Project Purpose
	1.2 General Setting
	1.2.1 Geologic Setting

	1.3 Summary of Public Involvement

	2.0 data sources and Methods
	2.1 Data Sources
	2.1.1 Public Records
	2.1.1.1 USGS
	2.1.1.2 DNR
	2.1.1.3 ADEC

	2.1.2 Field Survey
	1.1.1.1
	2.1.2.1 Terrestrial Survey
	2.1.2.2 Groundwater Measurements
	2.1.2.3 Field Data Reconciliation and Quality Control


	2.2 Subsurface Geology
	2.2.1 Groundwater Aquifers

	2.3 Mapping and Modeling
	2.3.1 Lithology Model
	2.3.1.1 Topographic Surface Model
	2.3.1.2 Subsurface Solid Model
	2.3.1.3 Solid Model Filtering
	2.3.1.4 Geologic Cross-sections
	2.3.1.5 Limitations and Confidence



	3.0 results
	3.1 Subsurface Geology and Groundwater Aquifers
	3.1.1 Groundwater Models
	3.1.2 Results Summary
	3.1.2.1 Lower Aquifer
	1.1.1.1
	3.1.2.2 Upper Aquifer
	3.1.2.3 AIMM Monofill Site
	3.1.2.4 Nikiski Airstrip Area
	3.1.2.5 Baker Oil Tools Site
	3.1.2.6 Limitations and Confidence



	4.0 Additional Studies and recommendations
	1.1
	1.1
	1.1
	4.1 Additional Studies
	4.1.1 Public Education Campaign
	4.1.2 Datalogger Installation
	4.1.3 Drawdown Testing
	4.1.4 Installation of Additional Monitoring Wells
	4.1.5 Tracer Identification and Testing
	4.1.6 Additional Survey Data
	4.1.7 Plume Identification/Modeling

	4.2 Recommendations for Future Actions
	4.2.1 Area Wide Monitoring
	4.2.2 The Arness Disposal Site – Proactive Monitoring
	4.2.3 Baker Area Wells – Proactive Monitoring


	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0
	5.0 references
	2. Appendix A_Compiled_3-11-15.pdf
	5. Nikiski_PressRelease_10-21-14.pdf
	TO: KENAI PENINSULA CLARION
	Nikiski Environmental Study  |   for immediate release  |  October 21, 2014

	6. Pen Clarion_10-31-14.PDF
	peninsulaclarion.com
	Nikiski water study underway | Peninsula Clarion


	7. Pen Clarion_11-7-14.PDF
	peninsulaclarion.com
	Company seeks private wells for Nikiski water testing | Peninsula Clarion


	8. Fact Sheet_11-14-14.pdf
	Nikiski GROUNDWATER Study
	FACT SHEET
	Project geologists are looking for additional well data
	and they need your help!
	Contact Emily Creely to arrange a well measurement:
	907-562-2000   (    ecreely@dowlhkm.com


	4. Appendix C_Compiled_REVISED 04-28-2015.pdf
	2. Survey_Project Control Summary.pdf
	TABLE OF CONTENTS
	4.0 SURVEYOR’S CERTIFICATION

	3. Survey Field Data_2-19-15.pdf
	Field Data - Updated 12-2-14

	3. Survey Field Data_2-25-15.pdf
	Field Data - Updated 12-2-14

	3. Survey Field Data_3-6-15.pdf
	Field Data - Updated 12-2-14

	3. Survey Field Data_3-12-15.pdf
	Field Data - Updated 12-2-14


	Blank Page
	5. Appendix D_Compiled_REVISED 04-28-2015.pdf
	1.0 INTRODUCTION
	1.2 General Setting
	1.2.1 Geologic Setting
	1.2.X  Climate and Long Term Groundwater Elevation Variations


	2.0 DATA SOURCES AND METHODS
	2.3 Mapping and Modeling
	2.3.1 Lithology Model
	Cross-section A-A’:  Cross-section A-A’ (Figure 6) displays approximately 4,500 linear feet of the subsurface model between the BearPaw 1 and Nair10 wells.  Additionally, the lithology logs of Charlie 1, Norfab 1, BakerRd 1, Arness 1, Arness 2, and Na...
	Besides Nair 25 and Nair 10, all of the wells are screened below a significant clay and/or silt layer and are interpreted to be accessing the lower confined aquifer.  Nair 25 and Nair 20 are located in the glacial moraine material.  This material can ...


	3.0 RESULTS
	4.0 References

	Blank Page



