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1.0 INTRODUCTION 

The City of Ekwok contracted Paug-Vik Development Corporation (Paug-Vik) to conduct a 
Groundwater Investigation and Well Rehabilitation Study, through a Village Safe Water 
(VSW) grant for sanitation improvements.  The community of Ekwok, situated between the 
Nushagak River and Klutuk Creek, is located approximately 43 miles northeast of Dillingham. 
It has a population of about 130 year-round residents and currently there are 34 homes in 
Ekwok. 

Many homes in Ekwok are served by individual wells tapping a confined aquifer high in iron 
and manganese that is esthetically displeasing without treatment.  Some home wells tap a 
shallower unconfined aquifer low in iron.  The purpose of this study is to evaluate the 
feasibility and estimate the cost of providing low-iron drinking water to all residents of Ekwok, 
and to identify home sites that are suitable for shallow aquifer wells as primary sources of 
drinking water.   

The 1994 Ekwok Well Rehabilitation Plan for HUD Homes, prepared by Bristol Environmental 
Services, was used as background for this study.  The 1994 study characterized water quality 
conditions in both aquifers at Ekwok, and identified the shallow aquifer as a potentially viable 
source of good quality water for most homes, subject to additional on-site drilling and testing. 

The present study included evaluating various water-supply options and performing a test well 
drilling program to test the viability of tapping the shallow aquifer for water supply throughout 
the community.  Well sites were selected based on a drilling program work plan (Paug-Vik, 
March 2002).   Six new test wells were successfully completed in the shallow aquifer at Ekwok 
during July 2002 as part of this study, and one additional unsuccessful test well was drilled and 
abandoned.  Figure 1 shows the location of the 2002 study area and project test well locations.   

The findings and recommendations presented in this report include:  

• recommended well site locations;  

• estimated costs for installation, testing, connection, and operation of new water wells 
and septic systems where needed; and  

• alternative water-quality improvement options and costs for home sites where wells 
tapping the shallow aquifer are not feasible. 
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2.0 WELL REHABILITATION PLANNING 

Residents are interested in wells that provide high-quality water from the shallow aquifer, as 
opposed to treating the deep aquifer water from their existing wells.  Working with the 
community, we developed a recommended priority list for potential test well sites for this study 
based upon the following considerations: 

• Available funding; 
• Previous HUD-home well-site studies; 
• Land use restrictions; 
• Non-HUD home well-rehabilitation considerations; 
• Local well characteristics and geohydrological conditions; 
• Interviews with local residents; and 
• A site visit to inspect potential test well sites. 

2.1 EVALUATION OF 1994 WELL REHABILITATION PLAN 

Bristol prepared a well rehabilitation plan for HUD homes in Ekwok in 1994, which concluded 
that it was feasible for some properties in the community to tap the shallow aquifer.  Risks of 
low well yields or potential sources of contamination made other potential well sites uncertain.    
As part of this project, we critically reviewed the 1994 Ekwok Well Rehabilitation Plan for 
HUD Homes and reported our findings in a February 22, 2002, technical memorandum, which 
was provided to Ms. Lynn Marino at VSW and the City of Ekwok.  A copy of this 
memorandum is included in Appendix F. 

In our evaluation of the 1994 report, we concluded that the ranking criteria used in 1994 to 
identify a suitable water source in the shallow aquifer for HUD homes were reasonable based 
upon the factors considered in the study.  The 1994 study considered only local geohydrologic 
conditions and potential nearby contamination sources in developing their findings and 
conclusions.   

In our February 2002 memorandum, we identified additional factors that should be considered 
for future recommended well sites, and used this as a starting point for the current study.  Other 
factors which we considered included:  

• Available funding; 
• Land use restrictions; 
• Interviews with local residents to obtain current well and water use data; and 
• A site visit to visually inspect proposed test well sites. 
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2.2 Land Status Research 

To prepare for the drilling program, we conducted a search of land use and ownership records.  
Our purpose was to identify any land use restrictions that could affect proposed drilling 
activities, confirm ownership and legal descriptions for properties included in this study, and 
identify potential permit requirements for proposed drilling activities.   

In the course of this search, we reviewed Alaska Division of Natural Resources land records, 
Bureau of Land Management land records, and legal property descriptions and titles at the 
Bristol Bay Borough Land Records Office in Anchorage.   

As a result of our search, we did not identify any land use restrictions or permitting 
requirements that would impact proposed test-drilling activities in the Ekwok study area.  We 
incorporated title records and legal descriptions for properties in this study into our Well 
Rehabilitation List included in Appendix A of this report. 

2.3 Evaluation of Geohydrologic and Local Well Conditions  

George Taylor of Ekwok conducted a door-to-door survey of local residents on March 4 and 5, 
2002, to obtain additional data about individual residential wells.  Based upon our review of 
available well logs and homeowner well surveys, we developed the following findings to 
characterize local geohydrologic conditions: 

• Five active residential wells in the community are currently tapping the shallow aquifer. 

• With no public water system serving the community, most homes rely on wells tapping 
the deeper confined aquifer, which typically provides highly mineralized water that 
most residents consider undrinkable.  

• A few wells tapped the shallow aquifer in the past; however, they have mostly been 
abandoned in favor of newer wells tapping the deeper confined aquifer.  The older wells 
commonly used pitcher pumps to pump water.  Residents report that some of the older 
shallow wells had petroleum product sheens from local disposal of home heating oil 
residuals.  Some wells exhibited inadequate yields during late winter when water levels 
were at seasonally low levels.  Residents also are concerned about organic 
contamination from household wastewater disposal or dogs. 

• The shallow aquifer is widely present throughout the community, and occurs at reported 
depths ranging from 15 feet to 48 ft below the land surface. 

• Further drilling and testing of the shallow aquifer is warranted to evaluate the quantity 
and quality of water from the aquifer at potential well locations. 
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2.4 Water-Supply Option Evaluation and Selection  

We considered several possible options for providing high-quality water to homes.  We 
determined that the best solution for improving water quality at most Ekwok home sites was to 
install individual wells tapping the shallow aquifer as the primary water source.  

Options that we considered, but found less than optimal for achieving a good solution, were: 

• Perforating and testing low-iron aquifers and sealing-off high-iron zones in existing 
wells.  However, this was determined not to be an optimal solution because of the loss 
of the well tapping the deeper aquifer, potential for pumping sand from the perforations, 
and other reasons as noted in the May workplan (Paug-Vik, 2002).  We preferred 
leaving existing non-HUD home site wells (deep aquifer) in a serviceable condition in 
the event that the new wells (shallow aquifer) can only be used seasonally due to low-
water conditions in the shallow aquifer. 

• Hooking up multiple homes to a single well since many homes are close enough to each 
other to make this feasible.  However, under this scenario wells providing water to 
multiple homes would be classified as Class C public water supply wells and would 
likely require treatment as a surface water source, which would increase the cost and 
difficulty of operating the well beyond the practical means of homeowners.  

We recommended that new water-supply wells be constructed using standard 6-inch well 
casing with well screens, with a blind casing section below the screen to accommodate a 
submersible pump.  This design would provide maximum protection against low water levels 
by allowing the available water to flow into the well and help prevent exposing the pump to air.   

2.5 Test-Well Planning 

We developed a preliminary priority list of proposed test well sites as part of planning a drilling 
program.  We designed the test program to install and test wells similar to those proposed for 
permanent water-supply wells, to obtain geologic data throughout the community, and to test 
the feasibility of tapping the shallow aquifer.   

Between March 6 to 8, 2002, a Paug-Vik representative visited Ekwok to: 

• Assess any potential conflicts with utilities or land uses;  
• Assess proximity to nearby wells; 
• Identify available separation distances from septic systems or other possible 

contamination sources; 
• Conduct homeowner interviews to obtain historical well information and identify 

interest in drilling new wells on each homeowner’s property.   
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We used the information we gathered to revise the proposed well site priority list and based the 
final list on the following considerations: 

• Drill in areas throughout the community, especially areas where geologic data are 
sparse or absent; 

• Drill in areas where nearby wells indicate a high likelihood of developing a successful 
well; 

• Avoid drilling in areas where groundwater may be contaminated from past waste 
disposal activities, and assess wells in areas where water quality may be a concern; and 

• Drill wells where homeowners want new wells. 

The information gathered from the site visit and local interviews was used to revise the Well 
Site Priority List.  We provided our updated list for comment in a technical memorandum dated 
May 24, 2002, to the VSW and the City of Ekwok, and it was subsequently approved.  
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3.0 WELL DRILLING AND TESTING ACTIVITIES 

Alaska Village Services, Inc. (AVSI) was selected to provide drilling services, based upon 
competitive pricing, qualifications, and experience of the firm.  The Ekwok field team arrived 
on site and conducted test-well drilling for nine (9) days, from July 1 to July 9, 2002.  The field 
team consisted of the driller, the driller’s helper, and a Paug-Vik geologist who was onsite to 
oversee the process, sample the wells, and act as the City of Ekwok’s technical representative.   

All potential property owners were asked to provide written permission granting access to their 
property. 

All final well sites were selected and approved during field drilling activities based upon the 
following observations and well siting conditions: 

• Proximity to other active wells on the property; 
• A minimum distance of 100 feet from septic systems and leach fields; 
• Proximity to underground water lines;  
• Proximity to other potential contaminant sources such as dog yards, grave sites, and fuel 

storage areas; and  
• The ability to maneuver the drill rig onto position without significant damage to the 

property and vegetation. 

Prior to drilling at each site, a utility locate was requested and completed to clear the site for 
potential underground utility conflicts.  Property owners1 were notified by the Paug-Vik 
representative of proposed well installation and asked to participate in choosing a suitable well 
site location on the property.  

A total of seven (7) holes were drilled. Six (6) test wells were successfully installed and 
completed as water producing wells. One attempted well, identified as 02HURL-04 (Figure 1), 
had to be abandoned after the drilling reached a depth of 53 feet and no significant water was 
encountered.  As required by ADEC, the well casing was cut off five feet below surface grade 
after excavating down to expose the well casing.  The well was sealed by filling it with 
bentonite chips.  A casing cap was welded over the top of the opening, and the excavation was 
then backfilled using local materials (gravelly sand).  The site was finally graded over and 
leveled to the pre-existing surface grade. 

 

                                                 
1  In one instance the property owner was out of town and could not be reached prior to drilling. 
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3.1 Well Installation 

An air rotary rig was used to install each well; the wells were constructed of standard 6-inch 
well casing and five-foot well screens.  In most cases wells were drilled until the underlying 
confining unit was encountered.  The screened interval was positioned near the bottom of the 
aquifer and a two-foot section of blind casing was placed below the well screen to 
accommodate the submersible pump.  This design helps to protect the pump from generating 
high water velocities through the screen and provides for maximum available drawdown. 

3.2 Well Completion and Testing 

Six of the seven test wells were successfully completed as water-producing test wells (Figure 
1).  We determined the location of each well using Global Positioning Satellite (GPS) 
measurements and recorded the total depth and water level for each well.  Data for each 
location are provided in Table 3-1. 

After it was installed each well was disinfected with a chlorine solution.  The wells were 
developed using an air-surge method (provided by the drill rig) to draw formation water into 
the well until the water cleared up and water quality parameters stabilized.  One well (Well Site 
02HURL-01) had to be additionally developed with a portable submersible pump because of 
high turbidity in the water. 

Water-quality parameters measured during development included pH, temperature, and 
conductivity, along with a visual assessment of the color and turbidity of the water.  These 
analyses provide a general indication of water quality.  Secondary drinking water standards for 
these parameters can be found in ADEC 18 AAC 80.  The standard for pH is a range of 6.5 – 
8.5.  All of the wells sampled had pH readings in that range.  The standard for temperature is 
less than 15o Celsius (69.8o Fahrenheit).  All of the well sampled had temperatures less than 15o 
Celsius.  Conductivity was measured as total dissolved solids in ppm KCl (potassium chloride).  
This data was converted to microSiemens (uS) by multiplying the result by a factor of two.  
The secondary standard for conductivity is 1000 uS (or 500 ppm total dissolved solids).  All of 
the wells but one (02NELS-07) had conductivity measurements that met this standard.  This 
result is anomalous when compared to laboratory analytical results for total dissolved solids for 
that well, which was less than 200 mg/L (Table 4-1).  Turbidity and color have standards in 18 
AAC 80 as well; however, quantitative analyses were not performed for these parameters.  
 
The time that it took for water conditions to stabilize at each well varied, although each reached 
stable parameters within one to three hours.  The water quality field test readings taken from 
each well are noted in Table 3-2.   
 
3.2.1 Well Drawdown and Recovery Testing  

Following well development, each active well was tested for drawdown and recovery using a 
portable submersible pump.  This was done to establish water production rates for each test 
well.  All of the test wells were pumped at a known rate, for example, 5 gallons per minute 
(GPM).  Water level readings were taken to record the amount of drawdown for each well.  



Ekwok Groundwater Investigation and Well Rehabilitation Study 
Final Report  

8 

After a minimum of 1 hour of pumping and generally when drawdown stabilized, pumping 
ceased.  At this point water level recovery time was determined by recording the time it took 
for the water to reach the depth recorded prior to pumping.  These data are shown in Table 3-3. 

All of the test wells had minimal drawdown and recovered to previous water levels rapidly.  
One of the wells (02WALC-05) had no measurable drawdown during pumping.  Two of the 
wells (02KAWA-02 and 02ATKI-03) had immediate water level recovery. 

From this testing, we established that, at that time, all the active test wells had sufficient water 
production rates to meet single-family home water requirements.  Static water levels and water-
production rates may change due to seasonal fluctuations in the shallow aquifer. 
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Table 3-1: Completed Well Information 

Well Site ID Owner Location GPS Data 
(Latitude and 
Longitude) 

Well Depth 
(feet) 

Static Water 
Level (feet) 

02HURL-01 Jimmy Hurley Upriver from 
town site at very 
end of 5th St. 

N 59o29.784’   
W 157o26.721’ 

45 37 

02KAWA-02 Mary 
Kawaglia 

Lot 6, Block 1, 
HUD homes 

N 59o21.093’   
W 157o28.972’ 

25 16.5 

02ATKI-03 Vera Taylor Lot 3, Block 2, 
HUD homes 

N 59o21.200’   
W 157o28.868’ 

25 15 

02HURL-04 Mary Hurley Lot 11, Block 11 No Data 53 NA (well 
abandoned) 

02WALC-05 Letia Walcott Lot 10A, Block 3 N 59o21.784’   
W 157o26.721’ 

21 4.5 

02NICK-06 Wassillie 
Nickolai 

Lot north of 6th 
St., between “G” 
and “H” St. 

N 59o20.936’   
W 157o29.032’ 

25.3 17 

02NELS-07 Tom Nelson Lot near 5th St. 
and “D” St. 

N 59o21.033’   
W 157o28.576’ 

32 24 

 
 

 

Table 3-2:  Field Water Quality Testing Results  

Well Site ID PH Temperature 
(oF) 

Conductivity 
(uS) 

Color Turbidity 

Instrument 
Measurement 

Method 

Oakton pHTestr 
1 Probe 

Oakton 
Temperature Probe 

Oakton TDSTestr1 
Probe 

Visual 
Observation 

Visual Observation 

02HURL-01 7.47 38.7 360 Light brown Low 

02KAWA-02 6.97 40.3 340 clear None 

02ATKI-03 6.93 37.6 460 clear None 

02WALC-05 7.1 37.0 680 clear None 

02NICK-06 7.8 37.9 240 Light brown Low 

02NELS-07 7.6 38.7 1020 Light brown Low 
Notes and Keys: 
1 Both the pH and conductivity meters were calibrated daily prior to use according to manufacturer’s 

specifications.   
° F = degrees Fahrenheit 
uS = microSiemens 
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Table 3-3:  Well Drawdown and Recovery Testing Results 

Well Site ID Test Pump 
Rate (GPM) 

Total Drawdown At 
End of Test (Inches) 

Duration of Test 
Pumping (Hours) 

Time to Full 
Recovery 
(Minutes) 

02HURL-01 5.0 12.0 2.5 2.5 

02KAWA-02 8.0 8.0 1.0 < 1.0 

02ATKI-03 10.0 8.0 1.0 < 1.0 

02WALC-05 10.0 < 1.0 1.5 < 1.0 

02NICK-06 5.0 12.0 1.0 2.0 

02NELS-07 5.0 12.0 1.0 2.0 
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4.0 WATER QUALITY SAMPLING AND ANALYSES 

After each well was developed and field-tested, we collected groundwater samples for chemical 
and biological laboratory analyses.  The samples were packaged and sent to CT&E laboratory 
in Anchorage.   

CT&E analyzed the samples for the basic drinking water parameters2 identified in the ADEC 
Drinking Water standards (18 AAC 80, last amended August 23, 2000).   

The lab results for each parameter tested for each well are reported in Table 4-1.  ADEC 
prescribes a maximum contaminant level (MCL) for public water supplies for some 
constituents, and not for others.  If available, the ADEC MCLs are included in the table for 
comparison with the groundwater data obtained from each well.   

Two samples (02EK-HURL and 02EK-NICK) had positive results for total coliform.  
Esherichia coli (E. coli) results for both of these samples were negative.  The total coliform 
analysis is used to indicate whether bacteria is present in the water.  It is likely that the coliform 
bacteria that were detected were introduced into the wells by the temporary submersible pump 
used during test pumping.  Additional disinfection of these wells should eliminate the coliform 
bacteria in these wells. 

Three of the six samples exceeded the secondary MCL for dissolved iron, that is, 0.3 mg/L, as 
established by ADEC (18 AAC 80).  The sample from 02EK-KAWA had an iron concentration  
of 0.407 mg/L; sample 02EK-ATKI had 1.01 mg/L; and sample 02EK-WALC had 3.2 mg/L.  
Although the concentrations in 02KAWA-02 and 02ATKI-03 exceed the ADEC criteria, they 
are substantially lower than the reported iron concentration (between 2.5 and 14 mg/L) in the 
deep aquifer. They represent a substantial improvement in water quality compared to the deep 
aquifer water.  

All of the samples exceeded the MCL of 0.3 mg/L for total iron in the ICP-23 Element Scan.  
This scan likely reflects precipitated iron on particulate matter, and does not represent the 
dissolved iron typically responsible for adverse aesthetic qualities.  If the wells were pumped 
for a longer period of time allowing residual particulate matter to be cleared from the well, total 
iron concentrations would likely decline.    

 

                                                 
2  ADEC recommended parameters apply to Class C Public Water Systems.  ADEC does not have water 

quality requirements for single-family domestic wells.  



Table 4-1: Ekwok Test Well Samples Analytical Results

Bacteria Iron

Well Sample ID Chloride 
(mg/L)

Nitrate 
(mg/L)

Nitrite 
(mg/L)

Sulfate 
(mg/L)

Total 
Dissolved 

Solids 
(mg/L)

Hardness 
(mg/L)

Alkalinity 
(mg/L)

Total 
Coliform 

Dissolved 
Iron (mg/L)

Aluminum 
(ug/L)

Antimony 
(ug/L)

Arsenic 
(ug/L)

Barium 
(ug/L)

Beryllium 
(ug/L)

Cad-
mium 
(ug/L)

Calcium 
(mg/L)

Chromium 
(ug/L)

250 3 10 1 250 3 500 3 NLE NLE Negative 0.3 3 NLE 6 50 4 2000 4 5 NLE 100
02HURL-01 02EK-HURL 1.59 1 2 1 2 1 2 118 12.1 10.5 Positive 0.25 2 1950 1 2 2 2 14.8 0.4 2 0.1 2 3.15 7.25
02KAWA-02 02EK-KAWA 1.99 1.05 1 2 1.55 70 14.4 1.05 Negative 0.407 21.1 1 2 2 2 3.41 0.4 2 0.1 2 3.91 4 2

02ATKI-03 02EK-ATKI 1.67 1 1 2 1.85 83.8 14 20 Negative 1.01 247 1 2 2 2 5.91 0.4 2 0.124 3.87 11.4
02WALC-05 02EK-WALC 6.65 1 2 1 2 2.54 103 22.5 27 Negative 3.2 20 2 1 2 5.4 7.01 0.4 2 0.1 2 5.82 4 2

02NICK-06 02EK-NICK 2.92 1.29 0.2 2 1.4 100 2 14.1 14.5 Positive 0.263 154 1 2 2 2 4.68 0.4 2 0.1 2 3.6 4 2

02NELS-07 02EK-NELS 4.68 0.49 0.2 2 1.21 200 2 33.6 29 Negative 0.25 2 8160 1 2 4.89 65.1 0.4 2 0.1 2 7.37 12.8

Well Sample ID Cobalt 
(ug/L)

Copper 
(ug/L)

Iron 
(mg/L)

Lead 
(ug/L)

Magnes-ium 
(mg/L)

Manganese 
(ug/L)

Molyb-
denum 
(ug/L)

Nickel 
(ug/L)

Phos-
phorus 
(ug/L)

Potassium 
(ug/L)

Selenium 
(ug/L)

Sodium 
(mg/L)

Zinc 
(ug/L)

Silicon 
(mg/L)

Silver 
(ug/L)

Thallium 
(ug/L)

Vanadium 
(ug/L)

NLE 1000  3 0.3 3 15 NLE 500 3 NLE 100 NLE NLE 50 250 3 5000 3 NLE 100 3 2 NLE
02HURL-01 02EK-HURL 4 2 7.76 12.1 2.95 1.02 70.1 10 2 6.35 500 2 558 2 2 2.63 27 10.9 1 2 0.311 5 2

02KAWA-02 02EK-KAWA 4 2 4.07 3.82 0.4 2 1.14 26.9 10 2 5 2 500 2 500 2 2.51 3.58 3.86 7.84 1 2 1.92 5 2

02ATKI-03 02EK-ATKI 4 2 4.56 4.36 3.32 1.06 40.9 10 2 12.2 500 2 500 2 2 2 2.76 11.8 8.01 1 2 0.667 5 2

02WALC-05 02EK-WALC 4 2 1.84 3.36 0.4 2 1.94 160 10 2 5 2 500 2 720 2 2 4.81 3.93 9.6 1 2 0.601 5 2

02NICK-06 02EK-NICK 4 2 2.04 1.3 0.4 2 1.23 33.1 10 2 5 2 500 2 500 2 2 2 2.83 2 2 6.87 1 2 0.3 2 5 2

02NELS-07 02EK-NELS 5.46 24 19.1 5.13 3.69 260 10 2 14 500 2 1390 2 2 18.1 138 19.2 1 2 0.3 2 26.5

Notes
1.    ADEC 18 AAC 80 Drinking Water Regulations August 23, 2000, public water supply, primary MCL (except where noted).
2.    The analyte was analyzed for but not detected.  The number given is the laboratory detection limit.
3.    ADEC 18 AAC 80 Drinking Water Regulations August 23, 2000, class C public water supply, secondary MCL.
4.    Currently the MCL for arsenic is 50 ug/L, however the new MCL for arsenic is 10 ug/L and will go into effect by the year 2006.

NLE = No limits established.

mg/L = milligrams per liter
ug/L  = micrograms per liter

Exceedances noted in bold.

Drinking Water Standards1

Drinking Water Standards1

ICP-23 Element Scan

ICP-23 Element Scan (continued)

Anions

Additional Analytical Results

Analyte Group:

Analyte Group: General Parameters

13 Table 4-1 Laboratory Analyses and Results.xls



Ekwok Groundwater Investigation and Well Rehabilitation Study 
Final Report  

14 

5.0 SUBSURFACE STRATIGRAPHY FROM WELL LOG DATA 

During bore-hole drilling at each well site, we examined and described the drill cuttings from 
the various depths.  Well logs summarizing subsurface conditions are in Appendix C.  Based on 
the well logs, surface topography information from aerial photographs, and site observations, 
we prepared cross sectional illustrations of the study area.  Cross section A-A’ and Appendix C 
also include data from a private well drilled at the R. King property following completion of 
work for this project. 

Figure 2 shows a plan view of the well locations, and identifies the locations of the two cross 
sections.  Figure 3 shows the cross section along the A to A’ line (Figure 2), and Figure 4 
shows the cross section along the B to B’ line (Figure 2).   

In general, the subsurface soil units overlying the aquifer consist of unconsolidated 
glaciofluvial and alluvial material, primarily sand and gravel.  The shallow aquifer, 
encountered at varying depths between 4.5 and 37 feet below ground surface (bgs), consisted of 
coarse brown sand and gravel. Permafrost was not found during the drilling.   

The subsurface stratigraphy along the A to A’ line (Figure 3) varied slightly in both thickness 
and material type, with the shallow aquifer located at 4.5 to 37 feet bgs.  All well sites had a 5-
foot thick surface layer of organic material.  At two of the sites, 02HURL-01 and 02NELS-07, 
the organic layer was underlain by light brown sand, approximately 10 feet thick.  The other 
two sites, 02WALC-05 and R. King, had a layer of brown sand and gravel of varying thickness 
directly below the 5 foot organic layer.   

 The sand layer at 02HURL-01 and 02NELS-07 appeared to grade into the brown sand and 
gravel unit.  This variation in depositional environments was likely the result of ancient 
meanderings of the Nushagak River. The brown sand and gravel unit was found at varying 
thicknesses above the shallow aquifer at all the well sites.  The confining unit, overlying the 
deep aquifer in the study area, is a layer of gray silt, encountered at depths of 21 to 52 feet. 

The shallow aquifer is present at depths ranging from 15 feet to 17 feet deep along cross 
section B-B’ (Figure 4).  The subsurface stratigraphy at the three well sites in section B-B’ was 
the same.  A 5-foot layer of organic material at the surface was underlain by 15 feet of brown 
sand and gravel.  An unsaturated zone in the brown sand and gravel layer was underlain by 
approximately eight to ten feet of saturated sand and gravel, comprising the unconfined aquifer.  
Dark gray silt at the bottom of the unconfined aquifer was encountered at depths of 
approximately 25 feet at all the well sites. 
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6.0 ESTIMATED COSTS FOR WATER QUALITY IMPROVEMENT OPTIONS 

This section provides general cost estimates for the various water quality improvement options 
considered and evaluated in this study.   

The preferred option for each home site is a new well that provides residential drinking water 
of acceptable quality from the shallow aquifer.  However, some properties may not be suitable 
for this option because the shallow aquifer, as a water source, is susceptible to potential impacts 
from nearby contamination sources, such as fuel storage areas, septic fields, dog yards, 
graveyards, etc.  Shallow aquifer well locations must meet certain conditions to minimize the 
risk of potential contamination.  In addition, the shallow aquifer may not be present in some 
areas.  The cost estimate contains funds for testing all wells tapping the shallow aquifer. 

We expect that there will be two to three home sites, in addition to Well Site 02HURL-04, 
where a shallow aquifer drinking water well will not be recommended or feasible.  For these 
homes we recommend drilling for the unconfined aquifer in another location either on the 
property or on an adjacent property.  If an adjacent property is used, an easement will be 
required prior to connecting the well to the home.  If drilling in another location is 
unsuccessful, we recommend that the water from the existing deep aquifer well be treated to 
improve the water quality for drinking.  In light of this, treatment options for improving local 
water quality were also evaluated for cost in this section.   

The cost of installing new residential septic systems and leach fields is also included in this 
section.  Total costs for well and sanitation improvements are summarized in Table 6-6.  We 
assumed that all purchases will be made via State of Alaska Village Safe Water purchase orders 
to avoid contractor markup fees.  Except for drilling labor and engineering services (which are 
included in Table 6-1), all project labor is included in Table 6-6.  We assumed a 60 day field 
season to complete the work.  With specialized skills required for much of the work, we 
assumed contractor crews would arrive from outside the City of Ekwok to perform the work.  
Table 6-6 contains a provision for a temporary camp facility to provide worker housing because 
of the scarcity of available rental properties during the summer.  Food and lodging costs would 
not be materially different if rental properties became available.   

6.1 Capital Costs for New Well Installation at Ekwok Properties 

This section provides capital cost estimates for installation of 22 new wells at Ekwok as 
identified in Appendix A.  Table 6-1 provides costs for mobilization, drilling, well construction 
materials, labor, well development, and water yield testing.  The estimate also includes costs 
for engineering design and permitting, site supervision, and water quality sampling and 
analysis.  This table does not include well connections to individual homes, which are 
estimated separately in Section 6.2.    
 
Engineering design work includes designing wells, water lines, and connections to homes that 
need to be engineered for reserve use in the event of low water levels in the unconfined aquifer, 
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specifying water treatment systems and designing their installation, preparing bid documents, 
and preparing engineering drawings and reports. 
 
The net cost for installing each well will vary based upon depth, which  may slightly increase 
near the river bluff.  An estimate of the number of drill feet needed to provide all interested 
residents in Ekwok with new wells is approximately nine hundred feet.  Wells are not planned 
for public facilities such as the city office or the clinic, since these would be classified as public 
water systems and would likely require more extensive treatment systems.  The best option for 
these facilities is to continue treating water from the deeper aquifer for iron removal.  Cost 
estimates for well installation are provided in Table 6-1. 
 
Wells proposed for water sampling include all 22 new wells, all six 2002 test wells, and all five 
existing residential wells tapping the unconfined aquifer. 
 

6.2 Capital Costs for Well Connection to Individual Homes 
Cost estimates for household connection of each new well and each test well drilled in 2002, to 
homes are provided separately in Table 6-2.  Each connection is estimated at $5,420 without 
labor, which is estimated separately in Table 6-6. 
 

6.3 Operation and Maintenance Cost of Operating New Wells 

Annual operation and maintenance (O&M) costs for the shallow aquifer wells are estimated 
and tabulated in Table 6-3.  Estimated annual operating costs for the new wells are $385.  
These costs are not included in the capital cost estimate summary. 

6.4 Treating Water from Deep Aquifer Wells to Improve Water Quality 

For advice on treating high iron water from the existing deep aquifer wells in Ekwok, we 
consulted Alaska Pure Water Products in Anchorage.  They recommended the New Water Tech 
Industries FERROMAX MODEL I 42 Iron Removal System, which is similar to several 
treatment systems currently used in Ekwok by homes with wells in the deep aquifer.  This 
system is highly effective for reducing the iron and manganese content of drinking water. 

Costs to operate and maintain this system are relatively high due to Ekwok’s remote location 
and the shipping costs for the potassium chloride salt necessary to operate the system.  Cost 
estimates for annual operation and maintenance of the water treatment system are itemized in 
Table 6-4. 
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6.5 Costs for Residential Septic System and Leach Field Installation and Set Up 
 
An estimated fifteen to twenty houses in Ekwok have piped sewer. Four houses lack a sewer 
system. The rest have septic tanks and leach fields. 
 
The estimated costs for residential septic system and leach field installation are provided in 
Table 6-5 as an aid to future sanitation improvements.  In addition to the four properties 
currently lacking septic systems or sewer hookups, we  included funds for testing and 
maintenance for an estimated 12 existing systems, and contingency funds for four leach fields 
that may be in need of replacement.  



Ekwok Groundwater Investigation and Well Rehabilitation Study 
Final Report  

21 

Table 6-1:  Cost Estimate for Drilling 22 New Wells 

 

 

Table 6-2:  Costs to Connect Each Home to the New Well  

Item Number of Units Cost Per Unit Total Cost 

Arctic Pipe Riser 1 $ 1,300 $ 1,300 

Pitless Adapter 1 $ 20 $ 20 

Copper Service Line 100 feet $ .50 $ 50 

Connectors, Valves, 
Controllers, and 
Supplies 

1 $500 $500 

Electrical Cable 100 feet $ .50 $ 50 

Excavation/Installation 
Equipment 

12 hours $ 125  $ 1,500 

Freight, Incidentals, 
etc. 

- - $ 2,000 

Total  $ 5,420 
 
 
 
 
 
 
 
 
 

Item Number of Units Cost per Unit Total Cost 

Drilling 900 feet $ 75 $ 67,500 

Well Development 120 hours $ 400 $ 48,000 

Test Pumping/Sampling 100 hours $ 400 $ 40,000 

Well Abandonment 5 wells $ 1,000 $ 5,000 

Water Quality Analysis 33 homes $ 1,600 $ 52,800 

Engineer Design/Permitting 1 $ 150,000 $ 150,000 

Surveying 1 $ 20,000 $ 20,000 

Total  $ 383,300 
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Table 6-3:  Operation and Maintenance Costs for Each New Well  

Item Life Expectancy Replacement Cost 

(installed) 

Annual Operating 
Cost 

Well pump 8 years $ 1,200 $ 150 

Pressure tank 20 years $ 800 $ 40 

Electrical cost - - $ 145 a 

Water testingb annual  $ 50 

Total  $385 c 
Notes: 

a. Estimate is based upon an assumed usage of 1.2 kilowatts per day for one year at a cost of $0.33 per kilowatt. 
b. Annual water testing for nitrates is recommended.  Cost assumes $20 for shipping. 
c. O&M costs will be higher for Class C Public Water Supply wells. 

 
 
 
 
 
 

Table 6-4:  Cost To Treat Deep Aquifer Groundwater for Each Well 

Item Life Expectancy Replacement Cost Annual Operating 
Cost 

Iron Removal System 20 years $ 1,750 $ 90 

4 - 20 Micron Filter 1 year  $ 80 

36 - 40 lb. bags of salt 1 year  $ 430 

Installation - $ 750 $ 40 

Electrical Cost - - $ 90 a 

Equipment Shipping - $ 365 $ 20 

Salt Shipping Costs - - $ 2,100 b 

Total $ 2,865 $ 2,850 
Notes: 

a. Estimate is based upon an assumed usage of 0.72 kilowatts per day for one year at a cost of $ 0.33 per kilowatt. 
b. Estimate is based upon shipment by air freight at an average rate of $ 0.95 per pound. 
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Table 6-5:  Costs to Install or Replace Residential Septic System and Leach Field  

Item Number of Units Cost Per Unit Total Cost 

1200 gal. Tank 1 $ 1,150 $ 1,150 

Arctic Pipe Riser 1 $ 1,300 $ 1,300 

Insulation 1 $ 300 $ 300 

Pipe 250 feet $ 1 $250 

Gravel/Sand 70 yards $ 50 $ 3,500 

Design & Permitting 24 hours $ 85 $ 2,050 

Perc Test 16 hours $ 75 $ 1,200 

On-site Certification 32 hours $ 85 $ 2,720 

Freight ~ 1300 lbs. $ 0.75 $ 1,000 

Incidental Costs NA NA $ 3,130 

Total  $ 16,600 
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Table 6-6: Summary Cost Estimate for Well Rehabilitation in Ekwok 

Item Number of Units Cost Per Units Total Cost 

Well Installation 22 homes $ 17,425 $ 383,300 

Well Connection to Home 28 homes $ 5,420 $ 151,760 

Connection w/Easement 4 homes $ 8,000 $ 32,000 

Water Treatment System 2 homes $ 2,865 $ 5,730 

Septic system 
testing/maintenance 

12 homes $1,500 $18,000 

Leach Field Installation 4 homes $ 10,000 $ 40,000 

Septic System Installation 4 homes $ 16,600 $ 66,400 

Mob/Demob 1 $ 75,000 $ 75,000 

Camp Costs 1 $ 75,000 $ 75,000 

Labor    

Foreman 600 hours $ 90 $ 54,000 

Backhoe/Operator 240 hours $ 200 $ 48,000 

Electrician 60 hours $ 100 $ 6,000 

Installers (2) 600 hours each $ 70 $ 84,000 

Airfare 10 units $ 500 $ 5,000 

15 % Contingency NA NA $ 155,810 

  TOTAL $ 1,200,000 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

 
A study of groundwater conditions in Ekwok has confirmed that wells tapping an unconfined 
aquifer are a potentially viable means of supplying water to most of the homes in Ekwok.  The 
aquifer is widely present in the community, but is not a viable water source at all locations.    
The quality and quantity of water available from shallow wells at most houses appears to be 
suitable for domestic use without treatment.  Five homes currently obtain water from wells 
tapping the shallow aquifer, and six additional wells were drilled during this project that are 
suitable for conversion to sources of domestic supply.  An additional 22 homes would 
potentially benefit from the improved quality of water available from the unconfined aquifer, 
compared to current water supplies that are high in iron and manganese from the deeper 
confined aquifer. 
 
One test well drilled during this project failed to encounter a significant amount of water in the 
unconfined aquifer.  This location is not suitable for well development from the unconfined 
aquifer, and the home should either continue relying on the deeper well or try drilling for the 
unconfined aquifer at another location.  
 
Expanded development of the unconfined aquifer should be done with an understanding that 
the aquifer is vulnerable to contamination.  The aquifer is recharged from infiltration by 
precipitation and snowmelt in the community, and is susceptible to potential sources of 
contamination including septic systems, old fuel spills, the closed landfill, shop waste, 
graveyards, dog lots, or other surface sources of contamination.  New wells should be tested for 
contamination prior to use, and existing shallow wells should be tested periodically thereafter 
to confirm a continuing absence of contamination.  Homeowners should be given information 
about ways to protect groundwater to guard against future contamination.     
 
The estimated costs of providing new wells, water lines, testing, and associated facilities, 
including new septic systems, where needed, is $ 1,200,000.        
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GLOSSARY OF TERMS 

Ground Water – The water found below ground surface that is located below the water table in 
an aquifer. 

Water Table – The fluctuating surface in an aquifer delineating the zone of water saturation in 
the subsurface stratigraphy. 

Turbidity – Sediment found in water that is commonly the result of turbulent flow. 

Conductivity – A measurement of a substance’s ability to conduct electricity related to the 
concentration of dissolved minerals in the water. 

ADEC – State of Alaska Department of Environmental Conservation 

EPA – Environmental Protection Agency 

Drinking Water Standards – Standards concerning the level of allowable contaminants in 
drinking water in public water supply systems, as established in ADEC 18 AAC 80. 

Aquifer – Rock or soil that is saturated with water and sufficiently permeable to allow for 
groundwater movement to wells and springs. 

Class B Public Water Supply – Class B drinking water systems serve at least 25 individuals 
each day for at least 60 days of the year. 

Class C Public Water Supply – Class C drinking water systems generally serve no more than 24 
individuals daily and have 14 or fewer service connections. 

MCL – Maximum Contaminant Level 

Secondary Standard – A regulation that is non-enforceable.  Testing and treatment is voluntary.  
Chemicals or elements that exceed these standards often produce cosmetic (e.g. yellowing of 
teeth) or aesthetic (e.g. smell) effects. 

Glaciofluvial – Soils deposited by streams that flow from glaciers. 

Alluvial – Soil deposits created by rivers or streams. 

Confining aquifer unit – A layer of material that is not sufficiently permeable to allow for 
ground water movement and found either above or below an aquifer. 

Unconfined Aquifer – An aquifer that can receive ground water flow from downward seepage, 
lateral flow or upward seepage due to a lack of confining units either above or below them. 
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Cross Section – A representation of the subsurface stratigraphy drawn along a surface cross 
section line. 

Drawdown – A lowering of the water table due to pumping groundwater from a well. 

Static Water Level – The depth to the aquifer when no pumping is occurring. 

Permafrost – Perennially frozen ground. 

18 AAC 80 – ADEC Drinking Water regulations as amended August 23, 2000 that establishes 
standards for design, construction, maintenance and operation of public water systems and 
contaminant monitoring requirements for drinking water. 

ICP-23 Element Scan – Laboratory method used to detect 23 different elements in drinking 
water. 

mg/L – Milligrams per liter 

ug/L – Micrograms per liter 

uS - MicroSiemens 
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Recommended Well Rehabilitation List 
 

Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

One of three 
lots upriver 
from town site 

Jimmy 
Hurley/S. 
Kazimirowicz 

Yes Check BLM records. 45 
(Active well 

taps 
unconfined 

aquifer) 

Connect well 
to home.  
Water quality 
analysis.  
Install septic 
system and 
connect to 
home. 

Lot 6, Block 1, 
HUD Homes 

Mary Kawaglia Yes Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision) north of the 
airport. 
 
Lot 6 of Block 1 and 
land records indicate 
that Mary Kawaglia is 
the current land owner 
and that the property 
has been temporarily 
conveyed to the Bristol 
Bay Housing Authority. 

25 
(Active well 

taps 
unconfined 

aquifer) 

Connect well 
to home.  
Water quality 
analysis. 

Lot 3, Block 2, 
HUD Homes 

Vera 
(Atkinson) 
Taylor 

Yes Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision) north of the 
airport. 
 
Lot 3 of Block 2.  
Property records did not 
show an owner listing 
for this property and 
may not be current. 

25 
(Active well 

taps 
unconfined 

aquifer) 

Connect well 
to home.  
Water quality 
analysis. 

NW side of 
Lot 11, Block 
11, near 3rd 
St.  and C St. 

Mary Hurley Yes Legal description from 
Land Plat 89-1 in the 
main part of the town 
near the River. 
 
Block 11, Lot 11 checks 
out with Mary Hurley as 
the current property 
owner, and the records 
indicate that the 
property is currently in 
probate status (likely 
her husband is recently 
deceased – but she 
would still have 
authority over property 
decisions). 
 
 
 
 

Assume 45 if 
well were 

drilled 
upriver of 
home site 

Attempt to drill 
well in new 
location on 
property or drill 
well with 
easement on 
adjacent 
property or 
install water 
treatment 
system.  If a 
well is 
installed, it will 
need to be 
connected to 
the home.  
Water quality 
analysis. 
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Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

NE side of Lot 
10A, Block 3 
near the 
corner of G 
St. and 4th St. 

Letia Walcott Yes Legal description on 
Land Plat 89-1 in the 
main part of the town 
near the River. 
 
Block 3, Lot 10A has 
been owned by the 
Walcott’s, but has been 
recently conveyed to 
the Bristol Bay Housing 
Authority temporarily for 
HUD home 
construction. 

21 
(Active well 

taps 
unconfined 

aquifer) 

Connect well 
to home.  
Water quality 
analysis. 

Lot north of 
6th St. 
between G St. 
and H St. if 
they 
continued 
north 

Wassilie 
Nickolai 

Yes Legal description on 
Land Plat 89-1 in the 
main part of the town 
near the River. 
 
The legal property 
description is Block 1, 
Lot 4 at the main town 
site subdivision. 

25.3 
(Active well 

taps 
unconfined 

aquifer) 

Connect well 
to home.  
Water quality 
analysis. 

Lot near 5th 
St. and D St. 
if D St. 
continued 
north 

Tom Nelson Yes Legal description on 
Land Plat 89-1 in the 
main part of the town 
near the River. 
 
The legal property 
description is Block 8, 
Lot 10 at the main town 
site subdivision. 

34 
(Active well 

taps 
unconfined 

aquifer) 

Connect well 
to home.  
Water quality 
analysis. 

Lot 3D south 
of 5th St. 

Richard/ 
Lorraine King 

No Taken from Land Plat 
showing the 1991 
Replat of the Sunshine 
View II Subdivision (91-
10). 
 
Block 12, Lot 3D.  Land 
use restriction against 
having a septic system 
too close to the river 
bank (Nushagak River). 

52 
(New 2002 
well taps 

unconfined 
aquifer) 

Connect well 
to home.  
Water quality 
analysis. 

Lot at F St. 
and 6th St. 

Ernie Nelson No Legal description on 
Land Plat 89-1 in the 
main part of the town 
near the River. 
 
The legal property 
description is Block 1, 
Lot 10 at the main town 
site subdivision. 
 
 
 
 
 
 

30-35 
(Active well 

taps 
unconfined 

aquifer) 

Water quality 
analysis. 
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Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

Lot at the 
corner of A St. 
and 5th St. 

Paul Romie No Taken from Land Plat 
89-1 in the main part of 
the town near the River. 
 
The legal property 
description is Lot 1 (no 
Block assigned).  There 
is a well & water line 
easement on this 
property. 

35 
(Active well 

taps 
unconfined 

aquifer) 

Water quality 
analysis. 

Lot 3B south 
of 5th St. 

Peter Walcott No Taken from Land Plat 
showing the 1991 
Replat of the Sunshine 
View II Subdivision (91-
10). 
 
Block 12, Lot 3B.  Land 
use restriction against 
having a septic system 
too close to the river 
bank (Nushagak River). 

Unknown 
(Active well 

taps 
unconfined 

aquifer) 

Water quality 
analysis. 

Lot 2D south 
of 5th St. 

Julia Brandon No Legal description on 
Land Plat 89-2 upriver 
on the west site of the 
town site. 
 
The legal property 
description is Block 12, 
Lot 2D. 

32 
(Active well 

taps 
unconfined 

aquifer) 

Water quality 
analysis. 

Lot 2C south 
of 5th St. 

Nick Nickolai No Legal description on 
Land Plat 89-2 upriver 
on the west site of the 
town site. 
 
The legal property 
description is Block 12, 
Lot 2C. 

Unknown 
(Active well 

taps 
unconfined 

aquifer) 

Water quality 
analysis. 
 
 
 
 

Lot 3C south 
of 5th St. 

Jim/Alice 
Karasti 

No Taken from Land plat 
showing the 1991 
Replat of the Sunshine 
View II Subdivision (91-
10) 
 
Block 12, Lot 3C.  Land 
use restriction against 
having a septic system 
too close to the river 
bank (Nushagak River). 

55 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Lot 2A along 
5th St. 

Anecia Nelson No Legal description on 
Land Plat 89-2 upriver 
on the west site of the 
town site.  
 
The legal property 
description is Block 12, 
Lot 2A. 
 

45 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
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4 
 

Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

Lot at the 
East end of 
2nd St. 

William  
Nelson 

No Legal description on 
Land Plat 89-1 is Block 
11, Lot 6. 

35 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 
 
 
 
 
 

No well. 
Home site is 
South of 3rd 
St. at Block 
12 

Buck and Julia 
Williams 

No Legal description on 
Land Plat 89-1 in the 
main part of the town 
near the River indicating 
that this was re-platted 
so the location is the 
same but the legal 
description has 
changed to: Block 6, Lot 
7. 

40 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Lot 2B Block 
12 

Sandra and 
Richard 
Stermer 

No Legal description on 
Land Plat 89-2 upriver 
on the west site of the 
town site. 
 
The legal property 
description is Block 12, 
Lot 2B. 
 

45 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Lot at corner 
of 6th St. and 
G St. 

Billy 
Hurley/Ester 
Dunning 

No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision) north of the 
airport. 
 
Lot 2 of Block 2 (Elena 
Hurley noted as 
landowner on map). 
 
 
 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Lot near 
intersection of 
E St. and 3rd 
St. 

Alex Nelson No Legal description on 
Land Plat 89-1 is Block 
6, Lot 4. 

30 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
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5 
 

Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

Lot at the 
intersection of 
B St. and 5th 
St. 
 
 

Murdo 
MacLeod 

No Legal description on 
Land Plat 89-2 is Block 
9, Lot 1. 

30 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 
 
 
 
 

Lot is 
between H St. 
and G St. 
where 5th St. 
would cross if 
it continued 
west 

Herman 
Acovak 

No Legal description on 
Land Plat 89-1 is Block 
2, Lot 7 (Note: property 
contains a Class C 
drinking water well and 
well easement on the 
property). 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Lot along 6th 
St. between G 
St. and F St. 

Mike R. Acovik No Legal description on 
Land Plat 89-1 is Block 
1, Lot 7. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Up river from 
town site 

Jimmy 
Hurley/Pat 
Chiclak 
(renter) 

No Check BLM records. 45 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis.  
Install Septic 
system and 
connect to 
home. 
 

Up river from 
town site 

Jimmy 
Hurley/Rob 
Brown (renter) 

No Check BLM records. 45 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis.  
Install septic 
system and 
connect to 
home. 
 

Lot 6 Block 2 
(HUD north) 

Linda Ishnook No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 2, 
Lot 6. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
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Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

Lot 1 Block 1 
(HUD north) 

Philip Akelkok No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 1, 
Lot 1. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 

Lot 5 Block 1 
(HUD north) 

Sophie King No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 1, 
Lot 5. 
 
 
 
 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 

Lot 4 Block 1 
(HUD north) 

Matrona 
Nickolai 

No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 1, 
Lot 4. 
 
 
 
 
 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 

Lot 2 Block 1 
(HUD north) 

Ramona Olson No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 1, 
Lot 2. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 

Lot 5 Block 2 
(HUD north) 

Cindy Olson No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 2, 
Lot 5. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 

Lot 2 Block 2 
(HUD north) 

Robert Nelson No Taken from Land Plat 
89-3 of the HUD home 
subdivision (Nakelutin 
Subdivision): Legal 
description is Block 2, 
Lot 2. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
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7 
 

Well and 
Property 
Location 

Well Owner/ 
Renter 

2002 
Drilling 

Program 
Well 

Legal Description 
and Land Status 

Research 
Comments 

Well Depth 
– Actual or 
Estimated 

(feet) 

Work To Be 
Completed 

Lot between 
G St. and F 
St. near 
where 5th St. 
would cross 
 
 

Luki Akelkok No Legal description on 
Land Plat 89-1 is Block 
3, Lot 3. 

30 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis. 
 
 
 
 
 

H St., near 
where 5th St. 
would 
intersect if it 
continued 
west.  Near 
sewage 
lagoon 

Gordon Acovik 
(this may not 
be correct) 

No No legal description 
available. 

25 Drill well in 
unconfined 
aquifer.  
Connect well 
to home.  
Water quality 
analysis.  
Install septic 
system and 
connect to 
home. 
 

Note:  Actual well depths indicated in bold font. 
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Appendix B 

Site Photographs 



 

SITE PHOTOGRAPHS 
2002 WELL DRILLING PROGRAM 

EKWOK, ALASKA 

Page 
1 

Date: 
July 2002

Project No. 
0068-05

 

Well Site 02KAWA-02.  Drill rig prior to commencement of drilling.  VSW intern Helen 
Trainor in background, bottom right.  Confined aquifer well in bottom right. 

 

Well Site 02NICK-06.  Drill rig with AVSI employee Chris Thomas 



 

SITE PHOTOGRAPHS 
2002 WELL DRILLING PROGRAM 

EKWOK, ALASKA 

Page 
2 

Date: 
JULY 2002

Project No. 
0068-05

 

Well Site 02NELS-07.  Drill rig and miscellaneous equipment set up during drilling 
operation. 

 

Well Site 02NELS-07.  Completed test well.  Ekwok store in background. 
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Appendix C 

2002 Well Logs and As-Built Drawings 
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Appendix D 

Ground Water Sampling Data Sheets 
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Appendix E 

Laboratory Analytical Reports





































































































































Table 3-2 Test Well Samples: Analytical Detections and Data Exceeding Criteria

Analyte 
Group

Analyte or 
Parameter Units Sample Location Sample ID Result

Criteria 
Exceeded 

(Y/N)

Primary 
Criteria Note

Chloride Chloride mg/L J. Hurley 02 EK-HURL 1.59 250 mg/L
mg/L M. Kawaglia 02EK-KAWA 1.99 250 mgL
mg/L V. Taylor 02EK-ATKI 1.67 250 mgL
mg/L L. Walcott 02EK-WALC 6.65 250 mgL
mg/L W. Nickolai 02EK-NICK 2.92 250 mgL
mg/L T. Nelson 02EK-NELS 4.68 250 mgL

Nitrogen Nitrate mg/L J. Hurley 02 EK-HURL 1 10.0 mg/L
mg/L M. Kawaglia 02EK-KAWA 1.05 10.0 mg/L
mg/L V. Taylor 02EK-ATKI 1 10.0 mg/L
mg/L L. Walcott 02EK-WALC 1 10.0 mg/L
mg/L W. Nickolai 02EK-NICK 1.29 10.0 mg/L
mg/L T. Nelson 02EK-NELS 0.489 10.0 mg/L

Nitrite mg/L J. Hurley 02 EK-HURL 1 1.0 mg/L
mg/L M. Kawaglia 02EK-KAWA 1 1.0 mg/L
mg/L V. Taylor 02EK-ATKI 1 1.0 mg/L
mg/L L. Walcott 02EK-WALC 1 1.0 mg/L
mg/L W. Nickolai 02EK-NICK 0.2 1.0 mg/L
mg/L T. Nelson 02EK-NELS 0.2 1.0 mg/L

Sulfate Sulfate mg/L J. Hurley 02 EK-HURL 1 250 mg/L
mg/L M. Kawaglia 02EK-KAWA 1.55 250 mg/L
mg/L V. Taylor 02EK-ATKI 1.85 250 mg/L
mg/L L. Walcott 02EK-WALC 2.54 250 mg/L
mg/L W. Nickolai 02EK-NICK 1.4 250 mg/L
mg/L T. Nelson 02EK-NELS 1.21 250 mg/L

Total Total Dissolved mg/L J. Hurley 02 EK-HURL 118 500 mg/L
Dissolved Solids mg/L M. Kawaglia 02EK-KAWA 70 500 mg/L
Solids mg/L V. Taylor 02EK-ATKI 83.8 500 mg/L

mg/L L. Walcott 02EK-WALC 103 500 mg/L
mg/L W. Nickolai 02EK-NICK 100 500 mg/L
mg/L T. Nelson 02EK-NELS 200 500 mg/L

Hardness Hardness mg/L J. Hurley 02 EK-HURL 12.1
As CaCO 3 as CaCO3 mg/L M. Kawaglia 02EK-KAWA 14.4

mg/L V. Taylor 02EK-ATKI 14
mg/L L. Walcott 02EK-WALC 22.5
mg/L W. Nickolai 02EK-NICK 14.1
mg/L T. Nelson 02EK-NELS 33.6

Alkalinity Alkalinity mg/L J. Hurley 02 EK-HURL 10.5 20000 ug/L
mg/L M. Kawaglia 02EK-KAWA 1.05 20000 ug/L
mg/L V. Taylor 02EK-ATKI 20 20000 ug/L
mg/L L. Walcott 02EK-WALC 27 20000 ug/L
mg/L W. Nickolai 02EK-NICK 14.5 20000 ug/L
mg/L T. Nelson 02EK-NELS 29 20000 ug/L

Total Total Dissolved ug/L J. Hurley 02 EK-HURL 250
Dissolved Iron ug/L M. Kawaglia 02EK-KAWA 407
Iron ug/L V. Taylor 02EK-ATKI 1010

ug/L L. Walcott 02EK-WALC 3200
ug/L W. Nickolai 02EK-NICK 263
ug/L T. Nelson 02EK-NELS 250

Total Total Coliform mg/L J. Hurley 02 EK-HURL Positive
Coliform mg/L M. Kawaglia 02EK-KAWA Negative

mg/L V. Taylor 02EK-ATKI Negative
mg/L L. Walcott 02EK-WALC Negative
mg/L W. Nickolai 02EK-NICK Postive
mg/L T. Nelson 02EK-NELS Negative



Table 4-1: Ekwok Test Well Samples Analytical Results

Bacteria Iron

Well Sample ID Chloride 
(mg/L)

Nitrate 
(mg/L)

Nitrite 
(mg/L)

Sulfate 
(mg/L)

Total 
Dissolved 

Solids 
(mg/L)

Hardness 
(mg/L)

Alkalinity 
(mg/L)

Total 
Coliform 

Dissolved 
Iron (mg/L)

Aluminum 
(ug/L)

Antimony 
(ug/L)

Arsenic 
(ug/L)

Barium 
(ug/L)

Beryllium 
(ug/L)

Cad-
mium 
(ug/L)

Calcium 
(mg/L)

250 3 10 1 250 3 500 3 NLE NLE Negative 0.3 3 NLE 6 50 4 2000 4 5 NLE
02HURL-01 02EK-HURL 1.59 1 2 1 2 1 2 118 12.1 10.5 Positive 0.25 2 1950 1 2 2 2 14.8 0.4 2 0.1 2 3.15
02KAWA-02 02EK-KAWA 1.99 1.05 1 2 1.55 70 14.4 1.05 Negative 0.407 21.1 1 2 2 2 3.41 0.4 2 0.1 2 3.91
02ATKI-03 02EK-ATKI 1.67 1 1 2 1.85 83.8 14 20 Negative 1.01 247 1 2 2 2 5.91 0.4 2 0.124 3.87

02WALC-05 02EK-WALC 6.65 1 2 1 2 2.54 103 22.5 27 Negative 3.2 20 2 1 2 5.4 7.01 0.4 2 0.1 2 5.82
02NICK-06 02EK-NICK 2.92 1.29 0.2 2 1.4 100 2 14.1 14.5 Positive 0.263 154 1 2 2 2 4.68 0.4 2 0.1 2 3.6
02NELS-07 02EK-NELS 4.68 0.49 0.2 2 1.21 200 2 33.6 29 Negative 0.25 2 8160 1 2 4.89 65.1 0.4 2 0.1 2 7.37

Well Sample ID Cobalt 
(ug/L)

Copper 
(ug/L)

Iron 
(mg/L)

Lead 
(ug/L)

Magnes-ium 
(mg/L)

Manganese 
(ug/L)

Molyb-
denum 
(ug/L)

Nickel 
(ug/L)

Phos-
phorus 
(ug/L)

Potassium 
(ug/L)

Selenium 
(ug/L)

Sodium 
(mg/L)

Zinc 
(ug/L)

Silicon 
(mg/L)

Silver 
(ug/L)

Thallium 
(ug/L)

NLE 1000  3 0.3 3 15 NLE 500 3 NLE 100 NLE NLE 50 250 3 5000 3 NLE 100 3 2
02HURL-01 02EK-HURL 4 2 7.76 12.1 2.95 1.02 70.1 10 2 6.35 500 2 558 2 2 2.63 27 10.9 1 2 0.311
02KAWA-02 02EK-KAWA 4 2 4.07 3.82 0.4 2 1.14 26.9 10 2 5 2 500 2 500 2 2.51 3.58 3.86 7.84 1 2 1.92
02ATKI-03 02EK-ATKI 4 2 4.56 4.36 3.32 1.06 40.9 10 2 12.2 500 2 500 2 2 2 2.76 11.8 8.01 1 2 0.667

02WALC-05 02EK-WALC 4 2 1.84 3.36 0.4 2 1.94 160 10 2 5 2 500 2 720 2 2 4.81 3.93 9.6 1 2 0.601
02NICK-06 02EK-NICK 4 2 2.04 1.3 0.4 2 1.23 33.1 10 2 5 2 500 2 500 2 2 2 2.83 2 2 6.87 1 2 0.3 2

02NELS-07 02EK-NELS 5.46 24 19.1 5.13 3.69 260 10 2 14 500 2 1390 2 2 18.1 138 19.2 1 2 0.3 2

Notes
1.    ADEC 18 AAC 80 Drinking Water Regulations August 23, 2000, public water supply, primary MCL (except where noted).
2.    The analyte was analyzed for but not detected.  The number given is the laboratory detection limit.
3.    ADEC 18 AAC 80 Drinking Water Regulations August 23, 2000, class C public water supply, secondary MCL.
4.    Currently the MCL for arsenic is 50 ug/L, however the new MCL for arsenic is 10 ug/L and will go into effect by the year 2006.

NLE = No limits established.

mg/L = milligrams per liter
ug/L  = micrograms per liter

Exceedances noted in bold.

Drinking Water Standards1

Drinking Water Standards1

ICP-23 Element Scan

ICP-23 Element Scan (continued)

Anions

Additional Analytical Results

Analyte Group:

Analyte Group: General Parameters

13 Table 4-1 Laboratory Analyses and Results.xls



Table 4-1: Ekwok Test Well Samples Analytical Results

Chromium 
(ug/L)

100
7.25
4 2

11.4
4 2

4 2

12.8

Vanadium 
(ug/L)

NLE
5 2

5 2

5 2

5 2

5 2

26.5

13 Table 4-1 Laboratory Analyses and Results.xls
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Appendix F 

Paug-Vik’s February 22, 2002, Review Memorandum of  

1994 Well Rehabilitation Plan prepared by  

Bristol Environmental
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Appendix G 

Ekwok City Council Resolution 03-07 to Accept 

The Findings of the 2002 Well Drilling Program 
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