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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:
e recommended well site locations;

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

e alternative water-quality improvement options and costs for home sites where wells
tapping the shallow aquifer are not feasible.



Ekwok Groundwater Investigation and Well Rehabilitation Study
Final Report

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:

e Available funding;

e Previous HUD-home well-site studies;

e [and use restrictions;

e Non-HUD home well-rehabilitation considerations;

e Local well characteristics and geohydrological conditions;
e Interviews with local residents; and

e 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:

e Available funding;
e Land use restrictions;
e Interviews with local residents to obtain current well and water use data; and

e 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.

23 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:

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

e 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.

e 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.

e 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.

e 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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24 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:

e 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.

e 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:

e Assess any potential conflicts with utilities or land uses;
e Assess proximity to nearby wells;

e Identify available separation distances from septic systems or other possible
contamination sources;

e (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:

e Dirill in areas throughout the community, especially areas where geologic data are
sparse or absent;

e Dirill in areas where nearby wells indicate a high likelihood of developing a successful
well;

e 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

e 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:

e Proximity to other active wells on the property;
¢ A minimum distance of 100 feet from septic systems and leach fields;
e Proximity to underground water lines;

e Proximity to other potential contaminant sources such as dog yards, grave sites, and fuel
storage areas; and

e 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 owners' 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.

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

6
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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 15° Celsius (69.8° Fahrenheit). All of the well sampled had temperatures less than 15°
Celsius. Conductivity was measured as total dissolved solids in ppm KCI (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.
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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 (2KAWA-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 Well Depth Static Water
(Latitude and (feet) Level (feet)
Longitude)
02HURL-01 Jimmy Hurley | Upriver from N 59°29.784’ 45 37
town site at very | W 157°26.721’
end of 5" St.
02KAWA-02 Mary Lot 6, Block 1, N 59°21.093’ 25 16.5
Kawaglia HUD homes W 157°28.972’
02ATKI-03 Vera Taylor | Lot 3, Block 2, N 59°21.200’ 25 15
HUD homes W 157°28.868’
02HURL-04 Mary Hurley | Lot 11, Block 11 | No Data 53 NA (well
abandoned)
02WALC-05 Letia Walcott | Lot 10A, Block 3 | N 59°21.784’ 21 4.5
W 157°26.721°
02NICK-06 Wassillie Lot north of 6" N 59°20.936’ 25.3 17
Nickolai St., between “G” | W 157°29.032’
and “H” St.
02NELS-07 Tom Nelson | Lot near 5" St. N 59°21.033’ 32 24
and “D” St. W 157°28.576’
Table 3-2: Field Water Quality Testing Results
Well Site ID PH Temperature Conductivity Color Turbidity
(°F) (us)
Instrument Oakton pHTestr Oakton Oakton TDSTestr1 Visual Visual Observation
Measurement 1 Probe Temperature Probe Probe Observation
Method
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 71 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:
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 Total Drawdown At Duration of Test Time to Full
Rate (GPM) End of Test (Inches) Pumping (Hours) Recovery
(Minutes)
02HURL-01 5.0 12.0 25 25
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

11
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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 parameters” 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.
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Table 4-1: Ekwok Test Well Samples Analytical Results

Analyte Group: Anions General Parameters Bacteria Iron ICP-23 Element Scan
Total Cad-
Well Sample ID Chloride | Nitrate | Nitrite | Sulfate Dissollved Hardness | Alkalinity Tt.:)tal Dissolved | Aluminum | Antimony | Arsenic | Barium | Beryllium mium Calcium | Chromium
(mg/L) (mg/L) | (mg/L) | (mg/L) Solids (mg/L) (mglL) Coliform | Iron (mg/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (ugl/L) (mglL) (ugl/L)
(mg/L) (ug/L)
Drinking Water Standards' [ 250 ° 10 1 2503 500 ° NLE NLE Negative 0.3° NLE 6 50 * 2000 4 5 NLE 100
02HURL-01 [ 02EK-HURL [  1.59 12 12 12 118 12.1 10.5 Positive 0.252 1950 12 22 14.8 0.4° 0.1°2 3.15 7.25
02KAWA-02 | 02EK-KAWA [ 1.99 1.05 172 155 70 14.4 1.05 Negative 0.407 21.1 12 22 3.41 042 0.12 3.91 42
02ATKI-03 | 02EK-ATKI 1.67 1 12 1.85 83.8 14 20 Negative 1.01 247 12 22 5.91 0472 0.124 3.87 11.4
02WALC-05 | 02EK-WALC |  6.65 172 172 2.54 103 22,5 27 Negative 3.2 207 12 5.4 7.01 0.4° 0.12 5.82 472
02NICK-06 | 02EK-NICK 2.92 1.29 022 14 1002 14.1 145 Positive 0.263 154 12 22 468 0.4° 0.12 36 472
02NELS-07 | 02EK-NELS | 4.68 0.49 02% | 1.21 2002 33.6 29 Negative 0.252 8160 12 4.89 65.1 042 0.12 7.37 12.8
Additional Analytical Results
Analyte Group: ICP-23 Element Scan (continued)
. Molyb- . Phos- . . . . - . . .
Well Sample ID Cobalt | Copper Iron Lead |Magnes-ium| Manganese denum Nickel phorus Potassium | Selenium | Sodium Zinc Silicon Silver | Thallium | Vanadium
(ugll) [ (uglL) | (mg/L) | (uglL) (mg/L) (uglL) (uglL) (uglL) (uglL) (uglL) (uglL) (mg/L) | (uglL) [ (mg/L) | (ug/L)| (uglL) (uglL)
Drinking Water Standards' | NLE 1000 3 | 03° 15 NLE 500 ° NLE 100 NLE NLE 50 2503 | 5000° NLE 100° 2 NLE
02HURL-01 | 02EK-HURL 47 7.76 12.1 2.95 1.02 70.1 102 6.35 500 2 558 22 2.63 27 10.9 12 0.311 52
02KAWA-02 | 02EK-KAWA 42 4.07 382 | 042 1.14 26.9 102 52 500 2 500 2 2.51 3.58 3.86 7.84 12 1.92 52
02ATKI-03 | 02EK-ATKI 42 456 4.36 3.32 1.06 40.9 10?2 12.2 500 2 500 2 22 276 11.8 8.01 12 0.667 52
02WALC-05 | 02EK-WALC 42 1.84 336 | 042 1.94 160 102 52 500 2 720 22 4.81 3.93 9.6 12 0.601 52
02NICK-06 | 02EK-NICK 47 2.04 1.3 042 1.23 33.1 102 52 500 2 500 2 22 2.83 22 6.87 12 032 52
02NELS-07 | 02EK-NELS | 5.46 24 19.1 5.13 3.69 260 102 14 500 2 1390 22 18.1 138 19.2 12 0.32 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.

13 Table 4-1 Laboratory Analyses and Results.xls
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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.
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Table 6-1: Cost Estimate for Drilling 22 New Wells
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
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, 1 $500 $500
Controllers, and
Supplies
Electrical Cable 100 feet $ .50 $ 50
Excavation/Installation 12 hours $125 $ 1,500
Equipment
Freight, Incidentals, - - $ 2,000
etc.
Total $ 5,420
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Table 6-3: Operation and Maintenance Costs for Each New Well
Item Life Expectancy Replacement Cost Annual Operating
Cost
(installed)
Well pump 8 years $ 1,200 $ 150
Pressure tank 20 years $ 800 $40
Electrical cost - - $145°
Water testing® annual $ 50
Total $385°
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 Ib. bags of salt 1 year $430
Installation - $ 750 $40
Electrical Cost - - $90°
Equipment Shipping - $ 365 $20
Salt Shipping Costs - - $2,100°
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 Ibs. $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 12 homes $1,500 $18,000
testing/maintenance
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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Appendix A

Recommended Well Rehabilitation List
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Recommended Well Rehabilitation List

Well and Well Owner/ 2002 Legal Description Well Depth | Work To Be
Property Renter Drilling and Land Status — Actual or | Completed
Location Program Research Estimated
Well Comments (feet)
One of three Jimmy Yes Check BLM records. 45 Connect well
lots upriver Hurley/S. (Active well | to home.
from town site | Kazimirowicz taps Water quality
unconfined | analysis.
aquifer) Install septic
system and
connect to
home.
Lot 6, Block 1, | Mary Kawaglia Yes Taken from Land Plat 25 Connect well
HUD Homes 89-3 of the HUD home (Active well | to home.
subdivision (Nakelutin taps Water quality
Subdivision) north of the . unconfined | analysis.
airport. aquifer)
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.
Lot 3, Block 2, | Vera Yes Taken from Land Plat 25 Connect well
HUD Homes (Atkinson) 89-3 of the HUD home (Active well | to home.
Taylor subdivision (Nakelutin taps Water quality
Subdivision) north of the | unconfined = analysis.
airport. aquifer)
Lot 3 of Block 2.
Property records did not
show an owner listing
for this property and
may not be current.
NW side of Mary Hurley Yes Legal description from Assume 45 if | Attempt to drill
Lot 11, Block Land Plat 89-1 in the well were well in new
11, near 3" main part of the town drilled location on
St. and C St. near the River. upriver of property or drill
home site well with
Block 11, Lot 11 checks easement on
out with Mary Hurley as adjacent
the current property property or
owner, and the records install water
indicate that the treatment
property is currently in system. Ifa
probate status (likely well is
her husband is recently installed, it will
deceased — but she need to be
would still have connected to
authority over property the home.
decisions). Water quality
analysis.
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Well and Well Owner/ 2002 Legal Description | Well Depth | Work To Be
Property Renter Drilling and Land Status — Actual or | Completed
Location Program Research Estimated
Well Comments (feet)
NE side of Lot | Letia Walcott Yes Legal description on 21 Connect well
10A, Block 3 Land Plat 89-1 in the (Active well | to home.
near the main part of the town taps Water quality
corner of G near the River. unconfined | analysis.
St. and 4™ St. aquifer)
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.
Lot north of Wassilie Yes Legal description on 25.3 Connect well
6" St. Nickolai Land Plat 89-1 in the (Active well  to home.
between G St. main part of the town taps Water quality
and H St. if near the River. unconfined | analysis.
they aquifer)
continued The legal property
north description is Block 1,
Lot 4 at the main town
site subdivision.
Lot near 5" Tom Nelson Yes Legal description on 34 Connect well
St. and D St. Land Plat 89-1 in the (Active well | to home.
if D St. main part of the town taps Water quality
continued near the River. unconfined | analysis.
north aquifer)
The legal property
description is Block 8,
Lot 10 at the main town
site subdivision.
Lot 3D south Richard/ No Taken from Land Plat 52 Connect well
of 5" St. Lorraine King showing the 1991 (New 2002 | to home.
Replat of the Sunshine well taps Water quality
View Il Subdivision (91- | unconfined | analysis.
10). aquifer)
Block 12, Lot 3D. Land
use restriction against
having a septic system
too close to the river
bank (Nushagak River).
Lot at F St. Ernie Nelson No Legal description on 30-35 Water quality
and 6" St. Land Plat 89-1 in the (Active well | analysis.
main part of the town taps
near the River. unconfined
aquifer)

The legal property
description is Block 1,
Lot 10 at the main town
site subdivision.
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Well and Well Owner/ 2002 Legal Description | Well Depth | Work To Be
Property Renter Drilling and Land Status — Actual or | Completed
Location Program Research Estimated
Well Comments (feet)
Lot at the Paul Romie No Taken from Land Plat 35 Water quality
corner of A St. 89-1 in the main part of | (Active well | analysis.
and 5™ St. the town near the River. taps
unconfined
The legal property aquifer)
description is Lot 1 (no
Block assigned). There
is a well & water line
easement on this
property.
Lot 3B south Peter Walcott No Taken from Land Plat Unknown Water quality
of 5" St. showing the 1991 (Active well | analysis.
Replat of the Sunshine taps
View Il Subdivision (91- | unconfined
10). aquifer)
Block 12, Lot 3B. Land
use restriction against
having a septic system
too close to the river
bank (Nushagak River).
Lot 2D south Julia Brandon No Legal description on 32 Water quality
of 5" st. Land Plat 89-2 upriver (Active well | analysis.
on the west site of the taps
town site. unconfined
aquifer)
The legal property
description is Block 12,
Lot 2D.
Lot 2C south Nick Nickolai No Legal description on Unknown Water quality
of 5" st. Land Plat 89-2 upriver (Active well | analysis.
on the west site of the taps
town site. unconfined
aquifer)
The legal property
description is Block 12,
Lot 2C.
Lot 3C south Jim/Alice No Taken from Land plat 55 Drill well in
of 5" St. Karasti showing the 1991 unconfined
Replat of the Sunshine aquifer.
View Il Subdivision (91- Connect well
10) to home.
Water quality
Block 12, Lot 3C. Land analysis.
use restriction against
having a septic system
too close to the river
bank (Nushagak River).
Lot 2A along Anecia Nelson No Legal description on 45 Drill well in
5" St. Land Plat 89-2 upriver unconfined
on the west site of the aquifer.
town site. Connect well
to home.
The legal property Water quality
description is Block 12, analysis.

Lot 2A.
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Well and Well Owner/ 2002 Legal Description | Well Depth | Work To Be
Property Renter Drilling and Land Status — Actual or | Completed
Location Program Research Estimated
Well Comments (feet)
Lot at the William No Legal description on 35 Drill well in
East end of Nelson Land Plat 89-1 is Block unconfined
2" st 11, Lot 6. aquifer.
Connect well
to home.
Water quality
analysis.
No well. Buck and Julia No Legal description on 40 Drill well in
Home site is Williams Land Plat 89-1 in the unconfined
South of 3™ main part of the town aquifer.
St. at Block near the River indicating Connect well
12 that this was re-platted to home.
so the location is the Water quality
same but the legal analysis.
description has
changed to: Block 6, Lot
7.
Lot 2B Block Sandra and No Legal description on 45 Drill well in
12 Richard Land Plat 89-2 upriver unconfined
Stermer on the west site of the aquifer.
town site. Connect well
to home.
The legal property Water quality
description is Block 12, analysis.
Lot 2B.
Lot at corner Billy No Taken from Land Plat 25 Drill well in
of 6" St. and Hurley/Ester 89-3 of the HUD home unconfined
G St. Dunning subdivision (Nakelutin aquifer.
Subdivision) north of the Connect well
airport. to home.
Water quality
Lot 2 of Block 2 (Elena analysis.
Hurley noted as
landowner on map).
Lot near Alex Nelson No Legal description on 30 Drill well in
intersection of Land Plat 89-1 is Block unconfined
E St. and 3™ 6, Lot 4. aquifer.
St. 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 at the
intersection of
B St. and 5"
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 5" 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 6"
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 Well Owner/ 2002 Legal Description | Well Depth | Work To Be
Property Renter Drilling and Land Status — Actual or | Completed
Location Program Research Estimated
Well Comments (feet)
Lot 1 Block 1 Philip Akelkok No Taken from Land Plat 25 Drill well in
(HUD north) 89-3 of the HUD home unconfined
subdivision (Nakelutin aquifer.
Subdivision): Legal Connect well
description is Block 1, to home.
Lot 1. Water quality
analysis.
Lot 5 Block 1 Sophie King No Taken from Land Plat 25 Drill well in
(HUD north) 89-3 of the HUD home unconfined
subdivision (Nakelutin aquifer.
Subdivision): Legal Connect well
description is Block 1, to home.
Lot 5. Water quality
analysis.
Lot 4 Block 1 Matrona No Taken from Land Plat 25 Drill well in
(HUD north) Nickolai 89-3 of the HUD home unconfined
subdivision (Nakelutin aquifer.
Subdivision): Legal Connect well
description is Block 1, to home.
Lot 4. Water quality
analysis.
Lot 2 Block 1 Ramona Olson No Taken from Land Plat 25 Drill well in
(HUD north) 89-3 of the HUD home unconfined
subdivision (Nakelutin aquifer.
Subdivision): Legal Connect well
description is Block 1, to home.
Lot 2. Water quality
analysis.
Lot 5 Block 2 Cindy Olson No Taken from Land Plat 25 Drill well in
(HUD north) 89-3 of the HUD home unconfined
subdivision (Nakelutin aquifer.
Subdivision): Legal Connect well
description is Block 2, to home.
Lot 5. Water quality
analysis.
Lot 2 Block 2 Robert Nelson No Taken from Land Plat 25 Drill well in
(HUD north) 89-3 of the HUD home unconfined
subdivision (Nakelutin aquifer.
Subdivision): Legal Connect well
description is Block 2, to home.
Lot 2. Water quality
analysis.
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Well and Well Owner/ 2002 Legal Description | Well Depth | Work To Be
Property Renter Drilling and Land Status — Actual or | Completed
Location Program Research Estimated
Well Comments (feet)
Lot between Luki Akelkok No Legal description on 30 Drill well in
GSt.and F Land Plat 89-1 is Block unconfined
St. near 3, Lot 3. aquifer.
where 5" St. Connect well
would cross to home.
Water quality
analysis.
H St., near Gordon Acovik No No legal description 25 Drill well in
where 5" St. | (this may not available. unconfined
would be correct) aquifer.
intersect if it Connect well
continued to home.
west. Near Water quality
sewage analysis.
lagoon Install septic
system and
connect to
home.

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

Site Photographs
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A

Well Site 02KAWA-02. D

rill rig prior to commencement of drilling. VSW intern Helen

Trainor in background, bottom right. Confined aquifer well in bottom right.

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

SITE PHOTOGRAPHS
2002 WELL DRILLING PROGRAM
EKWOK, ALASKA

Page

Date:
July 2002

Project No.
0068-05




operation.

Well Site 02NELS-07. Drill rig and miscellaneous equipment set up d

AR o
uring drilling

S

Well Site 02NELS-07. Completed test well. Ekwo

SITE PHOTOGRAPHS
2002 WELL DRILLING PROGRAM
EKWOK, ALASKA

Page
2

Date:
JULY 2002

Project No.
0068-05




Ekwok Groundwater Investigation and Well Rehabilitation Study
Final Report

Appendix C

2002 Well Logs and As-Built Drawings
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Aug 02 02 04:44p Alaska Village Sves. Ino.

JOHNSON DRILLING cO.
KING SALMON, ALASKA

AS-BUILT DRAWING
FOR: Grade

807 332 39392

Sanitary well cap

H
City Of Ekwak

Test Well Project
Ekwok, Alaska
Completed: 7/3/02
SITE 2

Mary Kawagiia

Loecation:

N58°21.093' W157°28,972

520 Large gravsl, cobbles--damp

20-25 Coarse gravel, sand and
wiHler

Drawdown Recovery
Static 37.06

Total dravidown 8*
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Flscovar93 immaadiataly.

0-5 Organic matedal, fill 25"
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.....
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.....
.....
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hrs. using air surge
method. Water
production was steady @
approx. 10 gpm under
air lift. Watar clarity
satisfactory,

Neoprene packer

5" stael riser

Hardened drive shos

Stainlese steel wall screen by
Johnson Division U.0.P. #30
slot

2’ tall section wwelded plate bottorn
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JOHNSON DRILLING CO.
KING SALMON, ALASKA
AS-BUILT DRAWING
FOR:

Grade

e e e
City Ot Ekwok

Test Well Project
Ekwok, Alaska
Completed: 7/4/02
SITE 3 :

Vera Atkinson

Location:

N 59°21.200'
W157°28.868"

0-5  Organic material, fill
5-20 Large gravel, cobblea--damp

20-25 Coarse gravel, sand and

wataor
Drawdown Recovery

Statie 37.08
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Test Pumqad well @10 GPM.
Recovered immcadiately,

907 332 39392 P.B
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hrs. using air surge
method. Water
production was steady @
H approx. 10 gpm under
air lift. Waler clarity
satisfactory.

Neoprena packer
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Hardened drive shoe

Stainless stee! well scresn by
Johnson Division U.0.P. #30
slot

<' tail section wiwelded piate bottom
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JOHNSON DRILLING CO.
KING SALMON, ALASKA
AS-BUILT DRAWING

FOR:

Ekwok, Alaska

SITE 4
MARY HURLEY

Completed: 7/5/02

M__
City Of Ekwok

Test Well Project

20-25 Same

- TEemiL
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53"

This well did not meet
shallow aquifer
demonstration criteria
sought under this contract.
Abandondment carried out
in aceordance with ADEC
regulations.
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JOHNSON DRILLING CO.
KING SALMON, ALASKA

AS-BUILT DRAWING
FOR: Grade

Sanitary_well cap

City Of Ekwok
Test Well Preoject
Ekwok, Alaska
Completed: 7/6/02
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Letia Walcott
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JOHNSON DRILLING CO.

KING SALMON, ALASKA _Sanitary _well_cap
AS-BUILT DRAWING
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“ﬁ—
City Of Ekwok
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JOHNSON DRILLING CO.
KING SALMON, ALASKA
AS-BUILT DORAWING
FOR:

e ————————
City Of Ekwok

Test Well Project
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Completed: 7/11/02
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Clear
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Eikwok Wel) Dl lin\j

Fieid Equipment Calibration LC{E

Date: F+IB®|02Z

PID #1: Equipment Name: Time:

Equipment Model: N A_ Calibrated (Y/N):
Standard Level:
Notes:

pHMeter  Equipment Name: Oa ki tov Time: O9 30
Equipment Model: pH T Calibrated m\l):
Standard Level: 3.0 buHter
Notes: 0.9 @ 1.0 Wuifer sSoln.

cond Meter Equipment Name: Oo-Wtpn Time: D4 8O

: Equipment Model: T'DS-\-LSA"& Calibrated ):
Standard Level. 221 buffer (K-C‘)
Notes: 2 ' 22 el

ORP Meter Egquipment Name: Time:
Equipment Model: Calibraied (Y/N):
Standard Level: N A
Notes:

DO Meter  Equipment Name: Time:
Equipment Model: Calibrated (Y/N):
Standard Level: NA
Notes:

Date: +11210%

PID #1: Equipment Narne: Time:

. Equipment Model: A Calibrated (Y/N):
Standard Level: N
Notes:

pH Meter  Equipment Name: Oo.\doh Time: ORE S
Equipment Model: P H Tesh1 Calibrated (ON):
Standard Level:  q.,p louffer
Notes: 2.86@ 1.0 Wkl

cond Meter Equipment Name: a.kdpr : Time: O
Equipment Model: T %4284 ) Calibrated @\l):
Standard Level: 22 pyows soln |4C1
Notes: A Lo 2 '

ORP Meter Equipment Name: Time:
Equipment Model; Calibrated (Y/N):
Standard Level:

Notes:

DO Meter  Equipment Name: Time:
Equipment Model: Calibrated (Y/N):
ﬁtandard Level:

otes:

Date: 20T , &0)

PID #1: Equipment Name: J Time: O
Equipment Model: Calibrate ):
Standard Level:

Notes:

|pH Meter  Equipment Name: Qe.Kidpn Time: pa4s
Equipment Model: g TE $TR Calibraiad ON):
Standard Level: =.p
Notes: (O (@ 3.0 bufler Som.

cond Meter Equipment Name: (Ookdov Time: OF @
Equipment Model: TSTE ST Calibrated (Y/N):
Standard Level: 2.2( pprm SBIn. KCI
Notes: 230 @ 224 ppm bhuffer sDin.

ORP Meter Equipment Name: Time:
Equipment Modet: Calibrated (Y/N):
Standard Level:

Notes:

DO Meter  Equipment Name; Time;

Equipment Model; Calibrated (Y/N);

Standard Level:
Notes:

Field Calibration Log xis



Project Number:

0068

GROUNDWATER SAMPLE DATA SHEET

Project Name:

Ekwok Groundwater Investigation

Client:

City of Ekwok/State of Alaska VSW

L. OnNvYS

Sampie Location (ie. MW1):

Sample ID (le. 95BIA WG003):

Date Sample Collected:

Time sampled:

Sitedr- J. ‘Hudu’
. O2EK.~ HuURRL

o JULYy 2007

1125

Sampler:

B = 0.96 gallans water

ple 1- purging only wali casing voluma
‘ou have 2-inch casing and

ne Purge Votume= 0.16 X

Example 2- purging well casing and sand pack volume
You have 2-inch casing, B-inch sand pack, and B-foot water column.

One Purge Volume= (0.16 X 6) +(0.71 X 8) = 5.22 galions water

Casing ’
Groundwater: 1125 Diameter (in): LD a) Weil Depth (ft): H S
' ! b) Water Depth (ft): 2%
LOther. ¢) Water Column (ft): = '
d) Calc. Purge Vol. (gal): ] ]. 3: !. a a l
edl Casing Clametar Multipty €) by: Sand Pack Diametar | Muitiply c) by

Fi 0.16 [:] 0.

7 TES L T

] 747 2 28 |

+ Nate: gssuming sand qack has 29% pofasity

Volume Conductivity
Time (galions) pH {pph} Temperature (F)]  Color Turbidity Redox |Dissolved Q, |Other
1118 5N .8 ] 180 38. 3 | brown low — — -
n2.o 15 2.9 180 | 3Q.F brewn| \ow — — —
otal Volume Purged: _':l 5 s a ] Free Product (y/n): [0
At Sheen (y/n): ()

'Odor.
Purge Method (disposable bailer, teflon bailer,submersible pump) etc.)

Sample Method fisposable bail _‘teﬂon bailer, submersible pump, eic.)

WII integrity (condition of casing, flush mount sealing properly, cermnent seal intact, efc.)

Excellentr - new
ﬂRemarks (wefl recovery, unusual conditions/observations):

, Gveosd Fecov ry

'{Duplicate Sample I1D: —

Split Sampie ID:

——

Signed: ( A Date: 2] B' DL
. g b
Signed/reviewer: Date:

2002 GW Sample Data Sheet xfs



GROUNDWATER SAMPLE DATA SHE

0068 Sample Location (ie. MW1):

Ekwok Groundwater Investigation
City of Ekwok/State of Alaska VSW

C. DEVIS

Project Number:

Project Name:
Client:

Date Sample Collected: .

Time sampled:

Sampler:

Sample ID (ie. 95BIA WG003):

ET

. -
O2Ek - IKAWA
OR JULY 2002

Ibado

e

Casing

! ,é & Diameter (in):

bll

Groundwater;

Other:

a) Well Depth (ft): 25 '

b) Water Depth (ft): | lm-s L ‘

c) Water Column (ft): !

d) Calc. Purge Vol. (gal): 12.% q al '

Sand Pack Diameter |Multiply cj by:

alt Casing Diameter
F]

Muiliply ¢} by:
u.i'é'—‘l

] 0.7

[

—10 1

&

L 1.28

147

i

pie 1- purging only weli casing volume

‘ou have 2-inch casing and §-foot watar column,
ne Purge Volume= (.16 X § = 0,96 galions water

Mote: assuming sand pack has 29% porgsity

Example 2- purging well casing and sand pack volume

You have 2-inch casing, 8-inch sand pack, and 6-foot water column,
One Purgs Volima= (016 X 8} + (D.71 X 6) = 522 gallans waler

R Volume Conductivity
Time (gallons) pH {pph) Temperature {(F}| Color Turbidity Redox [Dissolved O, |Other
loYS 1S | L9 | 1RO HO.3 | o | nont_ — — —
| D23 +$ 3.0 \»D Un, 2. | wove ! wense —_ - =
e} {a) 18 3.D 130 . UDe 3 | woe! wowt. | — —
[Total Volume Purged: ds ..l Free Product (y/n): 2y
Odor: [} [.D.\ Sheen (y/n): N
JPurge Method {disposable bailer, teflon baich.)
Samplé Method (@ﬁaﬂm submersible pump, etc.)
‘ !Welf integrity (condition of casing, flush mount sealing properly, cement seal intact, etc.}
v
Excellind -~ v .
Remarks (well recovery, unusual conditions/observations):
) qu- TW-%, re.covurj
if)upiicate Sample ID: —
Split Sample ID: e
Signed: ( 2 A E | Date: ?' g I 02
Signed/reviewer: Date:
e —

2002 GW Sample Data Sheet.xls



Project Number: 0068
Ekwok Groundwater investigation
City of Ekwoi/State of Alaska VSW

C... . 0Dev1S

Project Name:
Client:

Sampler;

GROUNDWATER SAMPLE DATA SHEET
Sample Location (ie. MW1}):
Sample ID {ie. 95BIA WG003):
Date Sample Collected: .

Time sampled:

5;-]-;, 2_ V. Taylov
02 Fw.- Al EI‘A‘,

OB JuL
o9 8o

o2

Casing

Groundwater: Diameter (in):

o™

u‘e‘ <

10ther:

a) Well Depth (ft)y: 294 t
b) Water Depth (ft): s
¢) Water Column (ft): 10°

d) Calc, Purge Vol. {gal): IH- 3 ﬁ al

2¥ Casing Diameisr Muitiply €] by:
(%]
]

147

pie 1- purging only well casing volume
cu have 2-inch casing and &-foot.water calismn.
ne Purge Volumes= 0.16 X § = 0.56 galions water

Multinly ¢) by:
a.n
1

Sand Pack Diamater
[}
0
12
Note: assuming sand pack has 29% porogity
Examgtie 2- purging well casing and sand pack volume
You have 2-inch casing. 8-inch sand pack, and 6-fool water column.
One Furge Volume= (0,18 X 6) +{0.71 X B) = 5.22 galions water

hOdon

Volume
Time {gallons) pH (pph)  |Temperature (F)] Color Turbidity Redox |Dissolved O, |Other
09Zo i% L9 | 220 23,0 | ! hone -~ — -
0azs |\ (.9 | 230 3.5 | v L | = - —
0930 | \S | 90| 230 | o — — _—
Total Volume Purged: _ H_LS ﬁ a.l Free Product {y/n): L)
np LA

Sheen (y/n):

1Purge Method (disposable bailer, teflon bailer, submiersible pump, etc.)

Sample Method (disposable bailer: Eon bailer, submersible pump, etc.)

Excelunt— e w

LWell Integrity (condition of casing, flush mount sealing properly, cement seal intact, ete.)

Remarks (well recovery, unusual conditions/observations);

Grest vecov vy

1

Duplicate Sample ID: —

Spiit Sample ID: —

Signed: Date: o 2 ' |2 I 07
‘Signedfreviewen Date:

2002 GW Sample Data Sheetxls



GROUNDWATER SAMPLE DATA SHEET

Project Number: 0068 Sample Location (ie. MW1); e - wﬂ—
Project Name: Ekwok Groundwater Investigation Sampie 1D (ie. 958IA WG003): oz E K- h } AL.C,
Client: City of Ekwok/State of Alaska VSW Date Sample Collected: . O  ° L ool
Sampler: C. DRVIS __ Time sampled: ' oo
Groundwater: ue_ S 4 g;sr:tgter (in}: L.l. * : a) Well Depth (ft): 21 ’

J " b) Water Depth (ft): 4.9’

[otner: : c) Water Column (ft): 1L.S’
d) Calc. Purge Vol. (gal): Z 5. 3 s - 1

'all Casing Diameter Multiply c) by: Sand Pack Diameter |Multiply &) by: :
] .16 ., [:] U.71 (e
] e | 10 7
] 1.47 12 )
Nota: pssuming sand pack has 20% pofasity

iple 1- purging only wetl casing voluma Example 2- purging well casing and sand pack volume
You have 2-inch casing, 8-inch sand pack, and 6-foot water column.

‘ou have 2-inch casing and B-foot water column. .
ne Purge Volume= (.16 X 6 = 0.96 galking water . One Purge Volume={0.16 X 6) + {0.71 X ) = 522 galions water

Volume Conductivity ‘ . :
Time {gallons) pH {pph) Temperature (F)| Color Turbidity - Redox |Dissoived O, |Other
U0 125 T 34 30 [ 33.0 | wneny]| wwa | — — —
_se | 30 [ 3.1 3Yo 3L.9 | v | At [ — | — —
Ho r{a) S 3Yyo 2D | none | woV — —_—
Total Volume Purged: RS 9A| Free Product (y/n): n
Odor: vy Sheen {y/n). v

[Purge Method (disposable bailer, teflon bailer, Sl@@ etc.)

Sample Method (dfSposable bailer, defion bailer, submersible pump, etc.)

r

[Well Integrity (condition of casing, flush mount seafing properly, cement seal intact, ete.)

 Excellnt~ e

!Remarks {well recovery, unusual conditions/observations):

Phunonin ol re;c.ovut:,r e dwdo@‘f\

' ﬁDupIicate Sampie ID: —
Split Sample 1D: -_
)]
Signed: g Y- _A . O..._—'—.. Date: ‘.]-1 Bl D2
Signedlreviewen Date:

2002 GW Sample Data Sheet.xls



Project Number: 0088

GROUNDWATER SAMPLE DATA SHEET

Sampie Location (ie. MW1):

Project Name:

Ekwok Groundwater Investigation

Sample ID (ie. 95BIA WG003):

Sitelo- Nickplas

o2gw -~ Nic i

Client: City of Ekwok/State of Alaska VSW  Date Sample Collected: . 1Y TuLy 2602
Sampler: Time sampled: 094 s
. Casing - e
Groundwater: ues Diameter (in): 4 a) Well Depth (ft): 29 'y
' b) Water Depth (ft): 1%/
LOther: ¢) Water Column (ft): =, A3
d) Calc. Purge Vol. {gal): 12.2 s 5 a l
'efl Casing Ciametar Muttiply €) by: Sand Pack Dlameter (Mulliply ¢) by:
L D16 ¥ R
L3 0.65 1G T
€ 1.47 2 125
— Nate: assuming sand pack has 29% porosity
ple 1- purging only well casing volume Example 2- purging well castng and sand pack volume
Fou have 2-inch casing and &-foat.water column. You have 2-inch casing, 8-inch sand pack, and 6-foot water columsn,
ne Purge Volume= {1.16 X & = (.26 gallons water One Purge Volume=(0.16 X 6) + {01.71 X §) = 522 gallons water
. Volume Conductivity
Time {gallons) pH (pph) | Temperature (F) _ |Dissolved O, {Other
RLLTS 1S | 3. B[ 120 | A - —
nay s 1S 3. 120 | - — —

Free Product (y/n):
Sheen (y/n):

[Total Volume Purged:
Odor:

— YS qal

[
Purge Method (disposable bailer, teflon bailer, ersible purp, etc.}

.
Sample MethogHdigposable bail flon bailer, submersible pump, efc.)

%eﬁ Integrity {condition of casing, fiush mount sealing properly, cement seal intact, etc.)

Exc_a,,\.w - s

L\F\Temarks {well recovery, unusual conditions/observations):

c’r¢,¢_..:l- 'V'c__c..b\fu‘-«, o

Duplicate Sample DT pra—

Split Sample ID: o

Signed: — Date: ‘:)-Il‘-’ [ D7
. R N

ﬂ;ned/reviewer. Date:

2002 GW Sample Data Shest.xis



GROUNDWATER SAMPLE DATA SHEET
Troject Number: 0068 Sample Location (ie. MW1): S_| ‘e 4 -T. -Nt,l e

Project Name: Ekwok Groundwater Investigation Sample ID (ie. 95BIA WG003): Qz E ]g_..- NE ! S
JClient: City of Ekwok/State of Alaska VSW Date Sample Coliected: 12 \ ! ULL’ 2002

Sampler: .0V IS Time sampled: 091S

Casing
Diameter (in):

—Lo_“—;_—_a) Well Depth (ft): 3 Z .
24

b} Water Depth (ft):
¢) Water Colurnn (ft): 8!

Other:
- d) Calc. Purge Vol. (gal): “ 1“ s < !

'all Casing Diameter Multiply c) by; Sand Pack Diameter [Multiply c) by:
& GIT

Groungwater: Uz e
1

H 0.10 :
3 X 10 T
) 737 7 T8
_ Note: assuming sand pack has 23% porosity
inple - purging only well casing volume Example 2- purging well casing and sand pack volums
o have 2-inch casing and B-foot water column. : You have 2-inch casing, B-nch sand pack. and 6+oot walter toiumn.
Ong Purge Volume=(0.16 X 6) + (0.71 X 8) = 5.22 gallans wates

ne Purge Volume= 0.18 X 6 = (1.96 galions water

Volume Conductivity
Time (gallons) pH {pph) Temperature (F)]  Color Turbidity Redox |[Dissolved O, |Other
Diol [ IS | 3.8 | Sio | 3R.F 1.} 1 — — —
D310 | IS g,zt —%io G 14 Wl — | = —
Total Volume Purged: ‘:'Lg'&“[ Free Product {y/n): LA
Cdor: ™\ Sheen (y/n): .

ﬂPurge Method (disposable bailer, teflon bailer, s -1 p, eic.}

- i
ISample Method (digbosable balled teflon bailer, submersible pump, efc.)

Well Integrity (condition of casing, flush mount sealing praperly, cement seal intact, efc.)

Excelont - e

Remarks (well recovery, unusual conditions/observations):

ﬁr‘(_—o_j—- - Fe_cov Lf‘-’

?ETuplicafe Sample ID: —
Split Sampie I1D: —

Signed: ( Q. 4 ! !! . Date: a:I 12 l DT
Date:

Signed/reviewer:
—

2002 GW Sample Data Sheet.xls



Ekwok Groundwater Investigation and Well Rehabilitation Study
Final Report

Appendix E

Laboratory Analytical Reports

M:\Projects\0068 - Ekwok Well Water Supply\Final Report\Final Report\Final Ekwok Report.doc



‘Tk CT&E Environmental Services Inc.
B WA Y AT AT AT YT

200 W. Potter Drive
Anchorage, AK 99518-1605
Tel: (907) 562-2343
Fax: (907) 561-5301
Web: http://www.cteesi.com

C Orvis

Paug-Vik Devel

810 N St Ste 201
Anchorage, AK 99501

Work Order: 1024081

Ekwok Well Drilling
Client: Paug-Vik Development Corp.
Report Date: July 19, 2002

F701

Enclosed are the analytical results associated with the above workorder.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program is maintained by
CT&E. A copy of our Quality Control Manual that outlines this program is available at your request.

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth in our
Quality Assurance Program Plan.

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E Project
Manager at (907) 562-2343.

The following descriptors may be found on your report which will serve to further qualify the data.

u Indicates the analyte was analyzed for but not detected.

F Indicates an estimated value that falls below PQL, but is greater than the MDL.
B Indicates the analyte is found in the blank associated with the sample.

* The analyte has exceeded allowable limits.

GT  Greater Than

D Secondary Dilution

LT Less Than
! Surrogate out of range

@ SES Member of the SGS Group {Societe Generale de Surveillance)



y. 8

CT&E Environmental Services Inc.
WL AT A AT AT

CT&E Ref# 1024081004 : All Dates/Times are Alaska Standard Time

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55

Project Name/# Ekwok Well Drilling Collecied Date/Time 07/08/2002 11:30

Client Sample ID 02EK-HURL Received Date/Time 07/09/2002 8:00

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0 Released Byag—2, _ . . 2‘261&—
Sample Remarks:

Prep Analysis

Parameter Results PQL Units Method Date Date Init
Phosphorus 500U 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Metals Department

Hardness as CaCO3 “12.1 100 mygl  SM172340C 07/13/02 07/16/02  KGF
Metals by ICP/MS

Aluminum 1950 20,0 wg/l EPA 200.8 0713/02  07/16/02 KGF
Antimony 1.00U 1.00 ugl EPA 200.8 07/13/02  07/16/02 KGF
Arsenic 2.00U 200 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Barium 14.8 3.00 uglL EPA 200.8 07/13/02  07/16/02 KGF
Beryllium 0400 U 0400 uglL EPA 200.8 07/13/02 07/16/02 KGF
Cadmium 0.100U 0.100 ug/lL EPA 200.8 07/13/02  07/16/02 KGF
Calcium 3150 500 ug/l EPA 200.8 07/13/02  07/16/02 KGF
Chromium 7.25 4.00 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Cobalt 400U 400 ugl EPA 200.8 07/13/02  07/16/02 KGF
Copper 7.76 1.00 uglL EPA 200.8 07/13/02 07/16/02 KGF
Iron 12100 250 uglL EPA 200.8 07/13/02  07/16/02 KGF
Lead 295 0.400 ug/l. EPA 200.8 07/13/02 07/16/02 KGF
Magnesium 1020 500  ug/l EPA 200.8 07/13/02  07/16/02 KGF
Manganese 70.1 500 uglL EPA 2008 07/13/02  0W16/02  KGF
Molybdenum 10,00 10.0 ug/L EPA 200.8 07/13/02  O1/16/02 KGF
Nickel 6.35 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Potassium 558 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Selenium 200U 2.00 gl EPA 200.8 07/13/02 07/16/02 KGF
Sodium 2630 500 ugl EPA 200.8 07/13/02  07/16/02 KGF
Zinc 27.0 200 ugl EPA 200.8 07/13/02  O7/16/02 KGF
Silicon 16900 1000 ug/L EPA 200.8 07/13/02  OW16/02 KGF
Silver 1.00U 1.00  uwg/L EPA 200.8 07/13/02  07/16/02 KGF
Thallium 0.311 0.300 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Vanadium 500U 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF

[ aeh]
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CT&E Environmental Services Inc,
WA A5 &5 A BN 5 A 5N S5 A Ay S AV IR LT AT

All Dates/Times are Alaska Standard Time

CT&E Ref.i# 1024081004

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55

Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 11:30

Client Sample ID 02EK-HURL Received Date/Time 07/09/2002 8:00

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0

Allowable Prep Analysis

Parameter Resuls PQL Units Method Limits Date Date Init
Waters Department

Nitrate-N 1.00 U 1.00 mgll EPA 300.0 07/09/02 IDT
Alkalinity 10.5 100 mglL SM20 2320B 07/10/02 AS
Chiloride 1.59 0200 mgl. EPA300.0 07/10/02 T
Nitrite-N 100U 1.00 mg/lL EPA 300.0 (<1) 07/05/02 DT
Sulfate 1.00U 1.00 mg/L EPA 300.0 07/09/02 DT
Total Dissolved Solids 118 50.0 mglL SM20 2540C 07/09/02 AS
Microbiology Laboratory

Total Coliform TC Pos/EC Neg 0 SM18 9223B - 07/09/02 SBH

1



y.

CT&E Environmental Services inc.

AN AV A AL N AT A A

CT&E Ref.# 1024081002 All Dates/Times are Alaska Standard Time

Client Name Paug-Vik Development Corp. Priated Date/Time 07/19/2002 10:55

Project Name/# Ekxwok Well Drilling Collected Date/Time 07/08/2002 10:30

Client Sample ID 02EK-KAWA Received Date/Time 07/09/2002 8:00

Matrix Drinking Water Technical Director Stephen C. Ede

;’;3;{,‘;" By 0 Released By #hrmstgttoe—r st e
Sample Remarks:

Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Phosphorus 500U 500 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Metals Department

Hardness as CaCO3 i4.4 100 mg/L SM17 2340C 07/13/62 07/16/02 KGF
Metals by ICP/MS

Aluminum 21.1 200 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Antimony 1.00U 1.00 ug/L EPA 200.8 07/13/62  O0116/02 KGF
Arsenic 200U 2.00 ug/L EPA 200.8 07113/02  0716/02 KGF
Barium 341 3.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Beryllium 0.400 U 0400 uwgL  EPA200.8 07/13/02 0716/02 KGF
Cadmium 0.100 U 0.100 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Calcium 3910 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Chromium 400U 4,00 ug/L EPA 200.8 07/13/02 07116/02 KGF
Cobalt 400U 4.00 vg/L EPA 200.8 07/13/02  07/16/02 KGF
Copper 4.07 1.00 uglL EPA 200.8 07/13/02  07116/02 KGF
Iron 3820 250 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Lead 0.400U 0.400 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Magnesium 1140 500 ug/L EPA 200.8 07/13/02 07/16/92 KGF
Manganese 26.9 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Molybdenum 10.0U 10.0 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Nickel 500U 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Potassium 500U 500 ug/lL  EPA 2008 07/13/02  07/16/02  KGF
Selenium 2.51 2.00 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Sodium 3580 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Zinc 3.86 2.00 ug/LL EPA 200.8 07/13/02  07/16/02 KGF
Sitlicon 7840 1000 ug/L. EPA 200.8 07/13/02 0716/02 KGF
Silver 1.00U 1.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Thallium 1.92 0.300 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Vanadium 5.00U 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF



y. ¥

CT&E Environmental Services Inc.
""""".""""

All Dates/Times are Alaska Standard Time

CT&E Ref.# 1024081002

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55

Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 10:30

Client Sample ID 02EK-KAWA Received Date/Time 07/06/2002 8:00

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0

Allowable Prep Analysis

Parameter Resulis PQL Units Method Limits Date Date Init
Waters Department
Nitrate-N 1.05 1.00 mgl EPA 300.0 07/09/02 DT
Alkalinity 15.0 100 mgl SM20 2320B 07/10/02 AS
Chloride 1.99 0.200 mg/L EPA 300.0 07/10/02 IDT
Nitrite-N 1.00U 1.00 mglL EPA 300.0 <) 07/09/02 DT
Sulfate 1.55 1.00 mgll EPA 300.0 07/09/02 DT
Total Dissolved Solids 70.0 50.0 mg/ll SM20 2540C 07/09/02 AS
Microbiology Laboratery
Total Coliform 0 col/100mL. SM18 9222B (<) 07/09/02 SBH

F7C1
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CT&E Environmental Services Inc.
"2 2 72 72272 727 728 L L2l g

CT&E Ref.# 1024081001 All Dates/Times are Aiaska Standard Time
Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55
Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 9:30

Client Sample ID 02EK-ATK1 Received Date/Time 07/09/2002 8:00

Matrix Drinking Water Technical Director Stephen C. Ede

§$;$d » 0 Released MS_A—&OM—MM

Sample Remarks:

Aljowable Prep Analysis

Parameter Resuits PQL Units Method Limits Date Date Init
Phosphorus 500U 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Metals Department

Hardness as CaCO3 14.0 100 mgl SM172340C 07/13/02  07/16/62 KGF
Metals by ICP/MS

Aluminum 247 200 ‘uglL EPA 200.8 0713/02 07/16/02 KGF
Antimony 1.00U 1.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Arsenic 200U 2.00 ug/l. ~ EPA 200.8 07/13/02  07/16/02 KGF
Barium 5.91 3.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Beryllium 0.400U 0.400 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Cadmium 0.124 0.100 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Calecivm 3870 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Chromium 114 4.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Cobalt 400U 4.00 ug/L. EPA 200.8 07/13/02 07/16/02 KGF
Copper 4.56 1.00 vug/L EPA 200.8 07/13/02 07/16/02 KGF
Iron 4360 250 ug/T. EPA 200.8 07/13/02  07/16/02 KGF
Lead 332 0.400 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Magnesium 1060 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Manganese 40.9 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Molybdenum 10.0U 10.0 ug/L EPA 200.8 07/13/02 0716/02 KGF
Nickel 12.2 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Potassium 500U 500 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Selenium 200U 2.00 ug/L EPA 200.8 07/13/02  016/02 KGF
Sodium 2760 500 ng/L EPA 200.8 C07/13/02  07/16/02 KGF
Zinc 11.8 2.00 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Silicon 8010 1000 ug/L. EPA 200.8 07/13/02  07/16/02 KGF
Silver 1.00U 1.00 ug/L EPA 200.8 07/13/02 07/16/02 KGF
Thallium 0.667 0.300 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Vanadinm 500U 5.00 ug/L EPA 200.8 07/13/02  07/16/02 KGF

F-701
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CT&E Environmental Services Inc.
L /7 S /7 g S Sl g s s

Al Dates/Times are Alaska Standard Time

CT&E Ref# 1024081001

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55

Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 9:30

Client Sample ID 02EK-ATK]1 Received Date/Time 07/09/2002 3:00
‘Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0

Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Waters Department
Nitrate-N 1.00 1.00 mg/L.  EPA300.0 07/09/02 IDT
Alkalinity 20.0 100 mglL SM20 2320B 07/10/02 AS
Chloride 1.67 0200 mg/L  EPA300.0 07/10/02 DT
Nitrite-N 1.00U 1.000 mg/l.  EPA 3000 (<1) 07/09/02 DT
Sulfate 1.85 1.00 mgL  EPA300.0 07/09/02 DT
Total Dissolved Solids 83.8 500 mg/L  SM202540C 07/09/02 AS
Microbiology Laboratory
Total Coliform 0 coi/100mL. SM18 9222B (<1) 07/09/02 SBH

F-701



‘1& CT&E Environmental Services Inc.
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CT&E Ref# 1024081003 All Dates/Times are Alaska Standard Time

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55

Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 11:00

Client Sample ID 02EK-WALC Received Date/Time 07/09/2002 2.00

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0 Released By — A—"-GM—— ?,.-24”\_
Sample Remarks: :

EP 300.0 - Amount of Chloride in the method blank is > 1/2 the PQL; concentration of Chloride in the sample is 10X greater.

Allowable Prep Analysis
Parameter Results PQL Units Methed Limits Date Date Init

Phosphorus 500U 500 ug/llL EPA 200.8 07113/02  6716/02 KGF

. Metals Department

Hardness as CaCO3 22.5 10.0 mg/l.  SM172340C 07713/02  07/16/02  KGF

Metals by ICB/MS

Aluminum 200U 20,0 wgl  EPA200.8 07/13/02  0716/02 KGF
Antimony 1.00U 1.00 uglL EPA 200.8 07/13/02  0716/02  KGF
Arsenic 5.40 2.00 ugl EPA 200.8 07/13/02  07/16/02 KGF
Barium 7.01 3.00 uglL EPA 200.8 07/13/02  07/16/02  KGF
Beryllium 0400 U 0400 ugl EPA 200.8 07/13/02  0716/02  KGF
Cadmium 0.100U 0.100 uwg/lL  EPA 20038 0/13/02  07/16/02 KGF
Calcium 5820 500 ugl EPA 200.8 07/13/02 07/16/02  KGF
Chromium 400U 400 ug/L  EPA2008 0M13/02  07116/02 KGF
Cobalt 4.00U 400 ugl.  EPA2008 07/13/02  07/16/02 KGF
Copper 1.84 1.00 ug/L  EPA200.8 07/13/02  07/16/02 KGF
Iron 3360 250 ug/L EPA 200.8 07/13/02  07/16/02  KGF
Lead 0.400U 0400 ug/lL EPA 200.8 07/13/02  07/16/02  KGF
Magnesium 1940 500 ug/L  EPA 2008 07/13/02  07/16/02  KGF
Manganese 160 500 ugl EPA 200.8 07/13/02  07/16/02  KGF
Molybdenum 100U 10.0 ug/.  EPA2008 07/13/02  07/16/02  KGF
Nickel 5.00U 500 ug/L  EPA200.8 07/13/02  07/16/02  KGF
Potassium 720 500 uwg/lL EPA200.38 07/13/02 07/16/02  KGF
Selenium 2000 200 u/l. EPA2008 07/13/02  07/16/02  KGF
Sodium 4810 500 ug/ll.  EPA 200.8 07/13/02  0°7/16/02 KGF
Zinc 3.93 200 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Silicon 9600 1000 ug/L EPA 200.8 07/13/02  07/16/02 KGF
Silver 1.00U 1.00 uglL EPA 200.8 07/13/02  07/16/02  KGF
Thallium 0.601 0.300 ug/L EPA 200.8 07/13/02  07/16/02  KGF
Vanadium 500U 500 vuwglL  EPA200.8 07/13/02  07/16/02  KGF

F-701
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CT&E Environmental Services Inc.
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All Dates/Times are Alaska Standard Time

CT&E Ref# 1024081003

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55

Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 11:00

Client Sample ID 02EK-WALC Received Date/Time 07/09/2002 8:.00

Matrix - Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0

Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Waters Department

Nitrate-N 1.00U 1.00 mglL EPA 300.0 07/09/02 DT
Alkalinity 27.0 100 mgL  SM202320B 07/10/02 AS
Chloride 6.65 1.00 mglL EPA 300.0 07/09/02 DT
Nitrite-N 1.00U 1.00 mgL EPA 300.0 (<1) 07/09/02 JBT
Sulfate 2.54 1.60 mg/lL EPA 300.0 07/09/02 IDT
Total Dissolved Solids 103 500 mglL SM20 2540C 07/09/02 AS
Microbiology Laboratory
Total Coliform 0 col/100mL SM18 9222B (<1) 07/09/02 SBH

701
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CT&E Environmental Services Inc.
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Al Dates/Times are Alaska Standard Time

CT&E Ref# 1024081005

Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 1055

Project Name/# Ekwok Well Drilling Coltected Date/Time 07/08/2002 9:30

Client Sample ID 02FK-ATKI Received Date/Time 07/09/2002 8:00

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0 Released B}ﬂ-&m—-; m
Sample Remarks:

Allowable Prep Analysis

Parameter Resulis PQL Units Method Limits Date Date Init
Metals by ICP/MS

Iron 1010 250 ug/L. EPA 200.8 Dissolved 07/09/02  07/11/02 KGF
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CT&E Environmental Services Inc.
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All Dates/Tiimes are Alaska Standard Time

CT&E Ref.# 1024081006
Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55
Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 10:30
Client Sample ID 02EK-KAWA Received Date/Time 07/09/2002 §:00
Matrix Drinking Water Technical Director Stephen C. Ede
Ordered By 4 P
PWSID 0 Released ]}_'S— f‘%w_
Sample Remarks:
Allowable Prep Analysis
Parameter Results PQL Units Method ‘Limits Date Date Init
Metals by ICP/MS
Iron 407 250 ug/L EPA 200.8 Dissolved 07/09/02  07/11/02 KGF
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CT&E Ref #
Client Name
Project Name/#
Client Sample ID
Matrix

Ordered By
PWSID

CT&E Environmental Services Inc.
(77 s

1024081007

Paug-Vik Development Corp.
Ekwok Well Drilling
02EK-WALC

Drinking Water

0

All Dates/Times are Alaska Standard Time

Printed Date/Time 07/19/2002 10:55
Collected Date/Time 07/08/2002 11:00
Received Date/Time 07/09/2002 8:00

Technical Director Stephen C. Ede

Released By—>  # yZ Ny A

Sample Remarks:

Allowable Prep Analysis
Parameter Resuits PQL Units Method Limits Date Date Init
Metals by ICP/MS
Iron 3200 250 ug/L EPA 200.8 Dissolved 07/09/02  07/11/02 KGF

F-701
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All Dates/Times are Alaska Standard Time

CT&E Ref # 1024081008
Client Name Paug-Vik Development Corp. Printed Date/Time 07/19/2002 10:55
Project Name/# Ekwok Well Drilling Collected Date/Time 07/08/2002 11:30
Client Sample ID 02EK-HURL Received Date/Time 07/09/2002 8:00
Matrix Drinking Water Technical Director Stephen C. Ede
Ordered By
PWSID 0 Released me
Sample Remarks:
Allowable Prep Analysis
Parameter Results PQL Units Method Limits Date Date Init
Metals by ICP/MS
Tron 250U 250 ugl EPA 200.8 Dissolved 07/09/02  07/11/02 KGF

-/



CT&E Environmental Services Inc.
Laboratory Division wigﬁﬁfffgﬁﬁ:ﬂfiigiiﬁwﬁﬁflifxiJfﬂiliﬂfﬁiﬁ!ﬁiiﬂ@

200 W. Potter Drive

Jrinking Water Analysis Report for Total Coliform Bacteria Anchorage. AK 95518-1605

READ INSTRUCTIONS ON REVERSE SIDE BEFORE COLLECTING SAMPLE Fax: (907) 561-5301
MUST BE COMPLETED BY WATER SUFPLIER TO BE COMPLETED BY LABORATORY
: ' is sh i A :
G PUBLIC WATER SYSTEM LD. # I’ r r I l I J | Analy'ms shows this Water SAMPLE to be

. . - f
& PRIVATE WATER SYSTEM : 7 PR Satisfactory
O  Unsatisfactory

@ Sample over 30 hours old, results may
be unreliable

G~ Send Results W Send Invoice

0O  Sample too long in transit; sample should
not be over3! Ohours old at examination

o - to indicate reliable results. Please send
Blo N . S+L 201 ' new sample via special dehve?r ?'naﬂ

WMA?‘——BL&T - qq SD Z!pCor.h Date Received

: Time Received '930 0 ~ A/
O Send Resuits a _Se-"d Invoice “ Analysis Begah _&Q_MIL

Company Nnn:m - Contacl name )
Analytical Method: BX, Membrane Filter

Malling A ddress - . ) a. MMO‘MUG

Cy Saie Zip Code - * Number of r'.nlnn3e§/1 00 ml.

Resu!ﬁ* Analyst

swmsows. (B3 (OB (00 1@24/781 —_—
s

SAMPLE TYPE: _ _ |
®" Routine : D Treated Water - anch  Fbks Jun 1
2 Repeat Sample (for routine sample & Untreated Water , ‘ Faxed
with lab ref, no. ) _ - Date: Time:
O  Special Purpose |  Time Collected Client notified of unsatisfactory results:
SAMPLE LOCATION Collected By a i O
: . o Phoned Spoke with Faxed
Vera AbKinSon R3S Caqngfvs S| e T
Please Print — ——
- BACTERIOLOGICAL WATER ANALYSIS RECORD

MMO-MUG Result: Total Coliform E. Cali

Membrane Filter: Direct Count ____| ) Colonies/100 ml

Verification: LTB - EGB COLIFIRM ) TNTC = Too Numerous To Count

. : . OB = Orh i
Fecal Coliform Confirmation ther Bacteria

Final Membrane Filter Results Coliform/100 mt

Reported BYSHPARABALIN_ Date J_l;_u_é_L_ Time _4SID b

Comments:

100,522 /85

- @ SBS Member of the SGS Group{Société Générale de Surveillance)




CT&E Environmental Services Inc. |
Laboratory DiviSiON s s s s st s a5 7 5 0 i Sl T T

200 W. Potter Drive
.o _ . , : 1A Anch , AK 99518.1605
Drinking Water Analysis Report for Total Coliform Bacteria £ gt

. READ INSTRUCTIONS ON REVERSE SIDE BEFORE COLLECTING SAMPLE Fax: (907) 561-5301
MUST BE COMPLETED BY WATER SUPPLIER TO BE COMPLETED BY LABORATORY
0 PUBLIC W ATEk SYSTEM 1.D. # ' L i l ] l I ] Anaiysns shows this Water SAMPLE to be:
= PRIVATE WATER SYSTEM - ' Q) Safisfactory | . ‘
0  Unsatisfactory
& Send Resuts . @ Send Invoice : . ] -l o  Sample over 30 hours old, results may
- be unreliable
aler System N ompany Nume ’ onlajt name -
222-54 2 O  Sample too long in transit; sample should
B & Niwabe : 4 SRbE 1 not be overﬂlmbours old at %:iammaﬂo‘;m
‘ . to indicatie reliable fesults. Please sen
HM_%‘%N $+ S*“ ZD | : : : -new sample via special delivery mail. -
T A S q 9.;, ! Date Received .;:/ Yo~
) Time Received &7 800
00 Send Resulis n} lSend Invoice Analysis Began [Sg &
Company Name R - Conlacl name ) . ' .
Analytical Method: )Sk Membrane Filter
mng_Mﬁlm . ’ o’ MMO-MUG
Ty ' T T Colit * Number of colonies/i 00 ml. o
: : _ Result*  Analyst
SAMPLE DATE: o[# blBl blal 1924081 o :
_ _ Month Day Year [ﬁ] ‘ &Q
SAMPLE TYPE: | - v Z A’ |
0" Routine _ o Treated Water ‘ .nch  Fiks Jun |
0 Repeat Sample (for yroutine sample 0O  Untreated Water Faxed
with lab ref, no. ) Date: _ Time:
O  Special Purpose ' Cli i e ticf .
Time c 0" ected . ient notified of unsatisfactory results: _
SAMPLE LOCATION Collected SO I : L
_ Phoned Spoke with Faxed
ot ~ Mary Kawaghio. /040 Caz:f:_ﬂn - _

BACTERIOLOGICAL WATER ANALYSIS RECORD

MMO-MUG Result: Total Coliform : E. Coli
Membrane Filter: Direct Count - ’O Colonies/100 ml
Verification: LTB 5GB COLIFIRM TNTC = Too Nimerous To Colrns

Fecal Coliform Confirmation OB = Other Bacveria

Final Membrane Filter Results Coliform/160 ml

Reported By%;@_(mm‘_ Date _"] ! 1 tQZ: Time %S‘D hrs

Comments:

100/522/95

Ly
(@\ Gs Member of the SGS Group (Soclété Généraie de Survelllance)

!“ll\nnnnn.l!:!.l'rl\l CArNITIES 1M AIMSKA rlbllEﬁDl\llA FLOMINA H D INOAE MABYE AMD LT GrHIG AR MRS A [P I IEQCEVY NLUIMA wire s vnnAsihiia




Drinking Water Analysis Report for Total Coliform Bacteria
' READ INSTRUCTIONS ON REVERSE SIDE BEFORE COLLECTING SAMPLE

o

227

]

100/

CT&E Environmental Services Inc.

Laboratory DiviSion s st s s e i o i A i B i e kT

200 W. Potter Drive
Anchorage, AK 99518-1605
Teal: {907) 562-2343
Fax: (907) 561-5301

- MUST BE COMPLETED BY WATER SUFPLIER

HEENEER

- g PUBLIC WATER SYSTEM LD, #

G~ PRIVATE WATER SYSTEM
& Send Results " Send Invoice.
W(gg):)_l-iﬂ__l_l‘li__ 222-542/3
=3 ax Number
_BI0 N St. WDy
athing . -
L 44s0)
Ty ) Sule . . ZipCode
0O  Send Results 0  Send Invoice
Company Name Coniact name
Falling Address
Ciy - ) State ZipCode
SAMPLE DATE: b3k olg ki3
_ Maonth Day Year
SAMPLE TYPE: :
m{outine - O  Treated Water
O Repeat Sample (for routine sample 0O . Untreated Water
with lab ref. no. )
O Special Purpose : :

: Time Collected
SAMPLE LOCATION Collected By
Ekwor - Wadcot 10D s

! Co Plifse Piint

TO BE COMPLETED BY LABORATORY
Analysis shows this Water SAMPLE to be:
Satisfactory
0O  Unsatisfactory

s} Sample over 30 hours old, results may

be unreliable

0 Sample too long in transit; sample should
not be over3t Ohours old at examination
to indicate reliable reduits. Please send

new sample via special delivery mail. -
. Date Received 7/ {ir il
Time Received oPAOD
Aﬁalysis Began NS gS.—
Analytical Methed: )1\ Membrane Filter
- g MMO-MUG
* Number of cqitmies/ 100 ml. _
Lab Ref. No. Result*  * Analyst
102408 { L_ZE]
Sent to A.D.E.C. Anch Fbks Jun
Faxed
Date: . Time:
Client notified of unsatisfactory results:
D t. B D '
Phoned Spoke with . Faxed
Date: Time:

BACTERIOLOGICAL WATER ANALYSIS RECORD

Colonies/100 ml

TNTC = Too Numerous Te Connt

MMO-MUG Result: Total Celiform E. Coli
Membrane Filter: Direct Count D
Verification: LTB BGB COL{FIRM

Fecal Coliform Confirmation

OB = Oiher Bacteria

Final Membrane Filter Results

Coliform/100 ml

A0

hrs

Reported By m&v Date __] I y ‘ 072 Time

Comments:

@ SGS Memher of the SGS Group {Société Générale de Surveﬂlanca)

FNVIBNNMENTAL FARIITIEQ IN A1 AQKS CALIEARMIA £ NRINA ||||1\|n|<: MARVEAND ASIPHILAKM MISEONIE! MEWAT brmnsy miee comme -



CT&E Environmental Services Inc.
Laboratory Division Wﬁm@;@,@Wﬁifﬁfﬁﬁfﬁﬁyygwﬁfﬂﬁﬁmﬁiﬁﬁﬁi#ﬂﬁaﬁfliiﬁ

200 W. Potter Drive

. . : Anch AK 99518-1605
Drinking Water Analysis Report for Total Coliform Bacteria B S 18-1

READ INSTRUCTIONS ON REVERSE SIDE BEFORE COLLECTING SAMPLE Fax: {907) 561-5301
MUST BE COMPLETED BY WATER SUFPLIER TO BE COMPLETED BY LABORATORY
- ‘ : Analysis shows this Water SAMPLE to b
O PUBLIC WATER SYSTEM L.D. # HEEREE nalysts shows this Water e

‘ o Satisfacto
@ PRIVATE WATER SYSTEM : atisfactory

_;EQ Unsatisfactory

O Segd Results B/_S”"d Invoice 1 .| o sample over 30 hours old, results may
-\ -pd ’lﬂ.chﬂ.s_ = beunreliable
uler Syslem Na ompany Name Jontact name . -

N . R {:Q-D?" 222 - ; 0  Sample too long in transit; sample should
e 134 — =@+—J~EX—N—5-—-3,,,,, é 42 - not b; ove*Bth;urs old at examination
¥ : to indicate reliable results. Please send
Tz D M bt . .Q-l-e, zol — - new samplie via special deljvery mail. -
Ty 0"9'1 — AFSlale — qq 52|pOCnde_ ‘ Date Received 7 ‘7 g1~
I . A Time Received 080D
0O Send Results a _Send Invoice Aﬁa]ysis Begah lq 2D
Company Name : Contacl name )
‘ Analytical Method: © Membrane Filter
Wialtig Address . _ . K MMO-MUG
Thy . e Tip Cade ] * Number of colonies/100 ml.
7 _ Lab Ref. No. Result*  Analyst
SAMPLE DATE: (olg] (o]l i%[ﬂ | (/024087 T EC -
- . Month Day ear : _ 4 /] ?fg ‘&3 Ed
SAMPLE TYPE: ' ! .
o Routine o B Treated Water Sentta AD.EC.  Anch Fbks Jun O]
0 Repeat Sample (for routine sample 0 . Untreated Water . ' Faxed
' with lab ref. no. _ ) ~ Date: Time:
O Special Purpose " rime Collected - Client notified of unsatisfactory results: _
SAMPLE LOCATION Collected O /\qd
Phoned Spoke with Fax

_Qéuu&_.lmhuj_l:brkﬂ 130 Cﬂﬂﬂp—g"" .'Dm jp!oz Time: 153]

BACTERIOLOGICAL WATER ANALYSIS RECORD

. %1 P r ™
MMO-MUG Result: Total Coliform Wwe. E. Coli __\A.IZ%iMQ

Membrane Filter: Direct Count Colonies/100 mt

Yerification: LTB ' BEGB COLIFIRM ‘ TNTC = Too Numerous: To Coirnl

Fecal Coliferm Confirmation OB = Other Bucteria

Final Membrane Filter Results Coliform/100 ml

Reported Bym— Date J) [ Oz Time _ |23 hrs

Comments:
t2)
oy
"~
(]
5 7 )
8 ]

" aup {Société Générale de Survéillance)

MIFCLEIAKM RAICCAHIBI kirar armmname Al



F-701

‘T CT&E Environmental Services Inc.
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CT&E Ref.# 439013 Method Blank
Client Name Paug-Vik Development Corp.
Project Name/# Ekwok Well Drilling

Matrix Water (Surface, Eff., Ground)

Printed Date/Time
Prep Batch
Methad
Date

07/16/2002 10:56

QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004

Sample Remarks:

Reporting
Parameter Results Limit

Units

Analysis
Date

Init

Waters Department

Alkalinity 5000 5.00

Batch WTI 1976
Method SM20 23208
Instrument

mg/L

07/10/02

AS




ct CT&E Environmental Services Inc.

B AN Y A A A LA e

CT&E Ref# 439014

Instrument

Lab Control Sample Printed Date/Time 07/19/2002 10:56
Prep Batch
Client Name Paug-Vik Development Cormp. Method
Project Name/# Ekwok Well Drilling Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
LCS
QC Pet LCS/LCSD RPD Spiked Analysis
Parameter Results Recoy Limits RPD Limits . Amount Date _ Init
Waters Department
Alkalinity LCS 238 103 (90-110) 250 mg/L.  07/10/02 AS
Batch WTI 1976
Method SM20 2320B




‘Tk CT&E Environmental Services Inc.
& A A AT ST T Y S8

CT&E Ref.# 439015 Duplicate Printed Date/Time 07/19/2002 10:56

Client Name Paug-Vik Development Corp. Prep  Batch
Project Name/# Ekwok Well Drilling Methed
Original 1024056001 Date -
Matrix Water (Surface, Eff., Ground)

QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004

Sample Remarks:

Original QC RPD Analysis
Parameter . Result Result RPD Limits Date  Init
Waters Department
Alkalinity 103 103 0 (<20) 07/10/02 AS
Batch WTI 1976 .
Method SM20 23208

Instrument
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CT&E Environmental Services Inc.
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CT&E Ref.# 438818 Method Blank Printed Date/Time 07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch

Project Name/# Ekwok Well Drilling Method

Matrix Water (Surface, Eff., Ground) Date

QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004

Sample Remarks:

Reporting ) Analysis

Parameter Resulis Limit Units Date Init
Waters Department
Bromide 0.100U 0.100 mg/L 07/09/02 DT
Chloride 0.122 0.100 mg/L, 07/09/02 IDT
Fluoride 0.100U 0.100 mg/L 07/09/02 DT
Nitrate-N 0.100U 0.100 mg/L 07/09/02 DT
Nitrite-N 0.100U 0.100 mg/L 07/09/02 DT
Sulfate 0.100U 0.100 mg/L 07/09/02 IbT

Batch WIC 2710

Method EPA 300.0

Instrument Dionex DX-300 HPLC




At CT&E Environmental Services inc.
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F-701

CT&E Ref# 438819  Lab Control Sample Printed Date/Time  07/19/2002 10:56
Prep Batch
Client Name Paug-Vik Development Corp. Method
Project Name/# Ekwok Well Drilling Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
LCS
QC Pet LCS/1LCSD RPD Spiked Analysis
Parameter Results Recov Limits RPD Limits - Amount Date  Init
Waters Department
Bromide LCS 534 107 (90-110) 5mg/lL  07/09/02 IDT
Chloride LCS 545 109 (90-110) 5mg/L.  07/09/02 JDT
Fluoride LCS 493 29 (90-110) 5 mg/L.  07/09/02 DT
Nitrate-N LCS 499 100 (90-110) 5mg/l.  07/09/02 IDT
Nitrite-N LCS 524 105 (90-110) 5 mg/l.  07/09/02 IDT
Sulfate LCS 539 108 (90-110) 5 mg/A. 07/09/02 DT
Batch WIC 271 0 ’
Method EPA 300.0

Instrument Dionex DX-300 HPLC




F-701

‘Tk CT&E Environmental Services Inc.
] VA T AN

CT&E Ref.# 438810 Undigested Duplicate Printed Date/Time  (07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Original Date
Matrix Drinking Water
QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
Original QC RPD Analysis
Parameter _ Result Result RPD Limits Date  Init
Waters Department
Nitrate-N 3.72 3.73 0 - (<20) 07/09/02 JDT
Batch WIC 2710 . .
Method EPA 300.0

Instrament Dionex DX-300 HPLC




ct CT&E Environmental Services Inc.

B AAY A AN A A A A Y A

Printed Date/Time

07/19/2002 10:56

CT&E Ref# 438811 Matrix Spike
Prep Batich
Method
Date
Original 1024080001
Matrix Drinking Water
‘QC results affect the following praduction samples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
MS
Original QC Pet MS/MSD RPD Spiked Analysis .
Parameter Result Result Recov Limits RPD Limits - Amount Date Init
Waters Department
Nitrate-N . MS 372 13.6 99 (80-120) 10 mg/L. 07/09/02 JDT
Batch WIC 2710 '
Method EPA 300.0

Instrument  Djonex DX-300 HPLC

F-701




‘T CT&E Environmental Services Inc.
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CT&E Ref.# 439120 Method Blank Printed Date/Time 07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch

Project Name/# Ekwok Well Drilling Method

Matrix Water (Surface, Eff., Ground) Date

QC results affect the following production samples:
1024081001, 1024081002, 1024081004

Sample Remarks:

Reporting Analysis '

Parameter Results Lignit Units Date Init
Waters Department
Bromide 0.100U 0:100 mg/L 07/10/02 DT
Chloride 0.100U 0.100 mg/L 07/10/02 DT
Fluoride ‘ 0.100U 0.100 mg/L. 07/10/02 IDT
Nitrate-N 0.100U0 0.100 mg/L 07/10/02 T
Nitrite-N 0.100U 0.100 mg/L 07/16/02 JDT
Sulfate 0.100 U 0.100 mg/L 07/10/02 DT

Batch wIC 2711

Methed EPA 300.0

Instrument Dionex DX-300 HPLC




‘T CT&E Environmental Services Inc.
@
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CT&E Ref# 439121  Lab Control Sample Printed Date/Time 07/19/2002 10:56
Prep Batch

Client Name . Paug-Vik Development Corp. Method

Project Name/# Ekwok Well Drilling Date

Matrix Water (Surface, Eff., Ground)

QC results affect the following production samples:

1024081001, 1024081002, 1024081004
Sample Remarks:
LCS
QC Pet LCS/LCSD RPD Spiked Analysis
Parameter Results Recov Limits RPD Limits _ Amount Date  Init
Waters Department
Bromide LCS 537 107 { 90-110) 5 mg/L  07/10/02 JDT
Chlioride - LCS 5.49 110 ( 90-110) S mg/L  07/10/02 JDT
Fluoride LCS 523 105 { 90-110) S mg/LL  07/10/02 JDT
Nitrate-N LCS 5.03 101 ( 90-110) 5 mg/L 07/10/02 JDT
Nitrite-N LCS 4.69 94 ( 90-110) 5 mg/L  07/10/02 DT
Sulfate LCS 555 111 * (90-110) 5 mg/L.  07/10/02 IDT
Batch WIC 2711
Method EPA 300.0

F

Instrument Dionex DX-300 HPLC
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CT&E Ref.# 439103 Undigested Duplicate Printed Date/Time  07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch:
Project Name/# Ekwok Well Drilling Method
Original Date
Matrix Drinking Water
QC results affect the following production samples:
1024081001, 1024081002, 1024081004
Sample Remarks:
Original QC RPD Analysis
Parameter . Result Result RPD Limits Date  Init
Waters Department
Nitrate N 0.200 U 0.200U 0 (<20) 07/10/02 IDT.
Batch WIC 2711
Method EPA 300.0

Instrument  Dionex DX-300 HPLC
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CT&E Ref.# 439104 Matrix Spike Printed Date/Time 07/19/2002 10:56
Prep Batch
Method
Date
Original 1024140001
Matrix Drinking Water
QC results affect the following production samples:
1024081001, 1024081002, 1024081004
Sample Remarks:
Original QC Pot MS/MSD RPD Spiked Analysis .
Parameter Result Resuit Recov Limits RFD Limits - Amount Date Init
Waters Department
Nitrate-N MS 02000 105 105 {80-120) 10 mg/I.  07/10/02 JDT
Batch WIC 2711
Method EPA 300.0

Instrument Dionex DX-300 HPLC
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CT&E Ref# 439009 Method Blank Printed Date/Time 07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch

Project Name/# Ekwok Well Drilling Method

Matrix Water (Surface, Eff., Ground) Date

QC results affect the following production samples:
1024081001, 10240810602, 1024081003, 1624081004

Sample Remarks:
. Reporting . Analysis .

Parameter Results Limit Units Date Init
Waters Department
Total Dissolved Solids 20.0F 250 mg/L 07/09/02 AS

Batch WAT 3610

Method SM20 2540C .

Instrument
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CT&E Ref# 439010  Lab Control Sample Printed Date/Time ~ 07/19/2002 10:56
Prep Batch
Client Name Paug-Vik Development Corp. Method
Project Name/s# Ekwok Well Drilling Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
LCS
QC Pot LCS/LCSD RPD Spiked Analysis
Pararneter Results Recov Limits RPD Limits - Amount Date it
Waters Department
Total Dissolved Solids LCS 228 106 (75-125) 214 mg/L.  07/09/02 AS
Batch WAT 3610 ‘
Methkod SM20 2540C
Instrument
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CT&E Ref.# 439011 Duplicate Printed Date/Time  (7/19/2002 10:56
CHent Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Original 1023476001 Date
Matrix Drinking Water
QC results affect the following production samples:
1024081001
Sample Remarks:
Original QC RPD Analysis .
Parameter Result Result RPD Limits _Date  Init
Waters Department
Total Dissolved Solids 264 271 3 (<25) 07/09/62 AS
Batch - WAT 3610 '
Method SM20 2540C
Instrument




F-701

A

CT&E Environmental Services Inc.
® AT A AT R

CT&E Ref.# 439012 Duplicate Printed Date/Time  (7/19/2002 10:56
Client Name - Paug-Vik Development Com. Prep Batch
Project Name/s# Ekwok Well Drilling Method
Original 1024081001 Date
Matrix Drinking Water
QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
Original QC RED Analysis
Parameter Result Result RFD Limits Date Init
Waters Department
Total Dissolved Solids 83.8 83.8 0 (<25) 07/09/02 AS
Baich WAT 3610
Method SM20 2540C
Instrument
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CT&E Ref# 438894 Method Blank
Client Name Paug-Vik Development Corp.,
Project Name/# Ekwok Well Drilling

Matrix Water (Surface, Eff., Ground)

Printed Date/Time

Prep Batch
Methad
Date

07/19/2002 10:56

QC results affect the following production samples:
1024081001, 1024081002, 1024081003

Sample Remarks:

Reporting

Parameter Results Lirpiit

Units

Analysis
Date

Init

Microbiology Laboratory
Total Coliform 0

Batch BTF 4840
Method SM18 9222B
Instrument _

col/100mL.

07/09/02

SBH
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CT&E Ref.# 438897 Method Blank
Client Name Paug-Vik Development Corp.
Project Name/# Ekwok Well Drilling

Matrix Water (Surface, Eff., Ground)

Printed Date/Time
Prep Batch
Method
Date

07/19/2002 10:56

QC results affect the following production samples:
1024081001, 1024081002, 1024081003

Sample Remarks:

Parameter ‘ Results

Reporting .
Lirnit Units

Analysis
Date

Init

‘Microbiclogy Laboratory
Total Coliform 0

Batch BTF 4840
Method SM18 9222B
Instrument

¢ol/100mL

07/09/02

SBH
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CT&E Ref.# 439056 Method Blank Printed Date/Time 07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Matrix Water (Surface, Eff., Ground) Date
QC results affect the following production samples:
1024081004
Sample Remarks:
Reporting ) Analysis )
Parameter Results Lirnit Units Date Init
Microbiology Laboratory
Total Coliform TC Neg/EC Neg 0 (7/09/02 SBH
Batch BTF 4842
Method SM18 92238
Instrument
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CT&E Ref# 439124 Undigested Duplicate Printed Date/Time  07/19/2002 10:56
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling | Method
Original Date
Matrix Water {Surface, Eff,, Ground)
QC results affect the following production samples:
1024081605, 1024081006, 1024081007, 1024081008
Sample Remarks:
Original QC RPD Analysis
Parameter Result Result RPD Limits Date __ Init
Nickel 500U 2.21F 15 {(<20) 07/11/02  KGF
Potassium 647 663 3 (<20) 07/11/02  KGF
Silver 1.00U 1.00U * -20 (<20) 07/11/02  KGF
Sodium 3000 3100 3 (<20) 07/11/02 KGF
Manganese 500U 500U 3 (<20) 07/11/02  KGF
Zinc 12.1 12.2 1 (<20) 07/11/02 KGF
Magnesium 8960 9150 2 (<20) 07/11/02 KGF
Calcium 54200 55400 2 (<20) 07/11/02  KGF
Cadmium 0.100 U 0.100U * -28 {<20) 07/11/02 KGF
Aluminum 20,00 2000 * -0 (<20) 07/11/02 KGF
Chromium 400U 400U 7 (<20) 07/11/62 KGF
Copper 1.00 U 1.00U 17 (<20) 07/11/02  KGF
Lead 0400U 04000 * 909 (<20) 07/11/02 KGF
Batch MMS 2083 .
Method EPA 200.8
Instrument Perkin Elmer Sciex ICP-MS P3
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CT&E Ref.# 439125 Bench Spike Liquid Printed Date/Time 07/19/2002 10:56
Prep Batch
Method
Date
Original 1024056001
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024081005, 1024081006, 1024081007, 1024081008
Sample Remarks:
BN1
Original QC Pct MS/MSD RPD Spiked Analysis .
Parameter Result Result Recov Limits RPD Limits Amount Date Init
Sodium BN! 3000 28600 102 (70-130) 25000 ug/.  07/11/02 KGF
Manganese BNI 500U 5130 103 (70-130) 5000 wg/.  07/11/02 KGF
Nickel BNl 500U 4730 95  (70-130) 5000 ug/I.  07/11/02 KGF
Potassium BN1 647 27400 107 (70-130) 25000 vg/L.  07/11/02 KGF
Silver BNl 1.00U 1220 97 (70-130) 1250 ug/L 07/11/02 KGF
Zinc BNI 12.1 4820 96 {70-130) 5000 ug/L  07/11/02 KGF
Magnesium BN1 8960 34800 103 (70-130) 25000 ug/l.  07/11/02 KGF
Lead BN1 0.400U 4800 96 (70-130) 5000 wg/L, 07/11/02 KGF
Cadmium BNl 0.160U 4780 9 (70-130) 5000 uwg/L.  07/11/02 KGF
Calcium BN1 54200 . 79800 102 (70-130) 25000 ug/l.  07/11/02 KGF
Chromiuzm BNl 400U 4920 98 (70-130) 5000w/ 07/11/02 KGF
Copper BNl 1.00U 4500 90 (70-130) 5000 ug/L.  07/11/02 KGF
Aluminum BN1 200U 4900 99 (70-130) 5000 ug/L.  07/11/02 KGF
Batch MMS 2088
Method EPA 200.8
Instrument  perkin Elmer Sciex ICP-MS P3

F-701
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CT&E Ref.# 4394603 Method Blank Printed Date/Time 07/19/2002 10:56
Client Name Paug-Vik Development Cormp. Prep Batch MXX 10282
Project Name/# Ekwok Well Drilling Method E200.2
Matrix Water (Surface, Eff., Ground) Date 07/13/2002
QC results affect the following production samnples:
1024081001, 1024081002, 1024081003, 1024081004
Sample Remarks:
Reporting . Analysis .
Parameter Results Limit Units Date Init
Phosphorus 500U 500 ng/L 07/16/02 KGF
Batch MMS 2095
Method EPA 200.8
Tnstrument Perkin Elmer Sciex ICP-MS P3
Metals by ICP/MS
Aluminum 200U 20.0 ug/L 07/16/02 KGF
Antimony 1.00U 1.00 ug/L 07/16/02 KGF
Arsenic 200U 2.00 ug/L 07/16/02 KGF
Barium 3000 3.00 ug/L 07/16/02 KGF
Beryllium 400U 0.400 ug/L 07/16/02 KGF
Cadmium 0.1000 0.100 ug/L 07/16/02 KGF
Calcium 500U 500 ug/L 07/16/02 KGF
Chromium 3.15F 4.00 ug/L 07/16/02 KGF
Cobalt 400U 4.00 ug/L 07/16/02 KGF
Copper 1.00U 1.00 ug/L 07/16/02 KGF
Tron 250U 250 ug/L 07/16/02 KGF
Lead 04000 0.400 ug/L 07/16/02 KGF
Magnesium 500U 500 ug/L 07/16/02 KGF
Manganese 500U 5.00 ug/L 07/16/02 KGF
Molybdenum 100U 10,0 ug/L 07/16/02 KGF
Nickel 1.02F 5.00 ug/L 07/16/02 KGF
Potassium 500U 500 ug/L 07/16/02 KGF
Selenium 200U 2.00 ug/L 07/16/02 KGF
Sodium 5000 500 ug/L 07/16/02 KGF
Zinc 200U 2.00 ug/L 07/16/02 KGF
Silver 1.00U 1.00 ug/L 07/16/02 KGF
Thallium 0300U 0.300 ug/L 07/16/02 KGF
Vanadium 500U 5.00 ug/L 07/16/02 KGF
Batch MMS 2095
Method EPA 200.8
Instrument Perkin Elmer Sciex I[CP-MS P3

F-701
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CTE&E Ref# 439604  Lab Control Sample Printed Date/Time 07/19/2002 10:56
Prep Batch MXX 10282
Client Name Paug-Vik Development Com. - Method E200.2
Project Name!# Ekwok Well Drilling Date 07/13/2002
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024081001, 1024081002, 1024081003, 1024081004
Sampie Remarks:
QcC Pct LCS/LCSD RPD Spiked Analysis
Parameter Results Recov Limits RPD Limits Amonnt Date __Init
Batch MMS 2095
Method EPA 200.8
Instrument Perkin Elmer Sciex ICP-MS P3
Metals by ICP/MS
Aluminum LCS 912 91 { 85-115) 1000 ug/L.  07/16/02 KGF
Antimony 1L.CS 959 96 { 85-115) 1000 ug/L.  07/16/02 KGF
Arsenic LCS 938 94 { 85-115) 1000 ug/l.  07/16/02 KGF
Barium LCS 956 96 ( 85-115) 1000 ug/l.  07/16/02 KGF
Beryllium LCS 372 93 ( 85-115) 400 ug/L.  07/16/02 KGF
Cadmium LCS 484 97 ( 85-115) 500 ug/L  07/16/02 KGF
Calcium LCS 10000 100 { 85-115) 10000 ug/L.  071/16/02 KGF
Chromium L.CS 896 90 { 85-115) 1000 ug/.  07/16/02 KGF
Cobalt LCS 940 94 { 85-115) 1000 ug/L.  07/16/02 KGF
Copper LCS 930 93 ( 85-115) 1000 ug/LL  07/16/02 KGF
Iron LCS 971 97 ( 85-115) 1000 ug/L.  07/16/02 KGF
Lead LCS 927 93 ( 85-115) 1000 ug/l.  07/16/02 KGF
Magnesium LCS 9840 98 ( 85-115) 10000 ug/L.  07/16/02 KGF
Manganese 1CS 930 93 ( 85-115) 1000 ug/l.  07/16/02 KGF
Molybdenum LCS 943 94 (85-115) 1000 ug/L.  ¢7/16/02 KGF
Nickel LCS 926 93 { 85-115) 1000 ug/L  07/16/02 KGF
Potassium LCS 9770 98 { 85-115) 10000 ug/l.  07/16/02 KGF
Selenium LCS 947 95 ( 85-115) 1000 ug/L.  07/16/02 KGF
Sodium LCS 9630 96 ( 85-115) 10000 ug/L.  07/16/02 KGF
Zinc 1LCS 947 95 ( 85-115) 1000 ug/.  07/16/02 KGF
Silver LCS 189 95 (85-115) 200 ug/l.  07/16/02 KGF
Thallium LCS 960 96 { 85-115) 1000 ug/.  07/16/02 KGF
Vanadium LCS 937 94 { 85-115) 1000 ug/L.  07/16/02 KGF
Batch MMS 2095
Method EPA 200.8

Instrument Perkin Elmer Sciex ICP-MS P3
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200 W, Potter Drive
Anchorage, AK 99518-1605
Tel: (907) 562-2343
Fax: (907) 561-5301
Web: http://www.cteesi.com

C Orvis
Paug-Vik Devel
810 N St Ste 201

 Anchorage, AK 99501

Work Order: 1024328

Ekwok Well Drilling
Client: Paug-Vik Development Corp.
Report Date: July 24, 2002

F-701

Enclosed are the analytical results associated with the above workorder.

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program is maintained by
CT&E. A copy of our Quality Control Manual that outlines this program is available at your request.

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth in our
Quality Assurance Program Plan.

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E Project
Manager at (907) 562-2343.

The following descriptors may be found on your report which will serve to further qualify the data.

U Indicates the analyte was analyzed for but not detected.
F Indicates an estimated value that falls below PQL, but is greater than the MDL.
B Indicates the analyte is found in the blank associated with the sample.
* The analyte has exceeded aliowable limits.
GT  Greater Than
D Secondary Dilution
Less Than

i o
—

Surrogate out of range

@ SGS Member of the SGS Group (Societe Generale de Surveillance)
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CT&E Ref.#
Client Name
Project Name/#
Client Sample ID
Matrix

Ordered By
PWSID

CT&E Environmental Services Inc.
| JF o g J J S 7y F g g S s

1024328002

Paug-Vik Development Corp.
Ekwok Well Drilling
02EK-NICK

Drinking Water

0

All Dates/Times are Alaska Standard Time
07/24/2002 19:22
07/14/2002 9:45
07/15/2002 8:45
Stephen C. Ede

Printed Date/Time
Collected Date/Time
Received Date/Time
Technical Director

Released BY'™SS 42t sprth ?‘_M

Sample Remarks:

EP 300.0 - Amount of Sulfate in the method blank is > 1/2 the PQL; concentration of Sulfate in the sample is 10X greater.

Allowable Prep Analysis

Parameter Results PQL Units Method - Limits Date Date Init
Phosphorus 500U 500 wg/l.  EPA200.8 07/16/02  07/22/02  KGF
Metals Department
Hardness as CaC03 14.1 10.0 mg/L.  SM172340C 07/16/02  07/22/02  KGF
Metals by ICP/MS
Aluminum 154 200 ug/l.  EPA2008 07/16/02  07/22/02  KGF
Antimony 1.00U 1.00 ug/l.  EPA2008 016/02  07/22/02  KGF
Arsenic 2000 200 uwgL  EPA2008 07/16/02  07/22/02  KGF
Barium 4.68 300 ugl. EPA200.8 07/16/02  07/22/02  KGF
BeryHium 0.400 U 0400 ug/l. EPA2008 07/16/02  07/22/02  KGF
Cadmijumn 0.100U 0.100 ug/L EPA 2008 07/16/02 07/22/02  KGF
Calcium 3600 500 ug/L  EPA 2008 07/16/02 07/22/02  KGF
Chrotnium 400U 400 ugl. EPA2008 O116/02  07/22/02  KGF
Cobalt 400U 400 ug/l. EPA2008 07/16/02  07/22/02  KGF
Copper 2.04 1.00 ug/l.  EPA2008 07/16/02  07/22/02  KGF
Iron 1300 250 ug/llL.  EPA200.8 07/16/02 0722102  KGF
Lead 0.400U 0400 ug/L  EPA200.8 07/16/02 07/22/02  KGF
Magnesium 1230 500 ug/l. EPA20038 07/16/02  07/22/02  KGF
Manganese 331 500 ugL  EPA2008 07/16/02  07/22/02  KGF
Molybdenum 100U 10.0 uwg/l.  EPA200.8 07/16/02 07/22/02  KGF
Nickel 5.00U 5.00 ug/l. EPA2003 07/16/02 072202  KGF
Potassium 500U 500 ug/lL  EPA20038 07/16/02  0%22/02  KGF
Selenium 200U 2,00 uwgL  EPA2008 07/16/02 07/22/02  KGF
Sodium 2830 500 ug/L  EPA2008 07/16/02  §¢7/22/02  KGF
Zinc 200U 200 ug/lL EPA2008 07/16/02  ('7/22/02  KGF
Silicon 6870 1000 wg/l.  EPA 2008 07/16/02  07/22/02  KGF
Silver 1.oou 1.00 uwg/L  EPA200.8 07/16/02  (¢7/22/02  KGF
Thallium 0.300U0 0300 ugl. EPA200.8 07/16/02  07/22/02  KGF
WVanadium 500U 5,00 ug/L  EPA200S8 07/16/02  07/22/02  KGF

&

i %
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All Dates/Times are Alaska Standard Time

CT&E Ref.# 1024328002

Client Name Paug-Vik Development Corp. Printed Date/Time 07/24/2002 19:22

Project Name/# Ekwok Well Drilling Collected Date/Time 07/14/2002 6:45

Client Sample ID 02EK-NICK Received Date/Time 07/15/2002 8:45

Matrix . Drinking Water Technical Director Stephen C. Ede

Ordered By

PWSID 0

Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Waters Department

Nitrate-N 1.29 0.200 mg/lL EPA 300.0 i . 07/15/02 DT
Alkalinity 14.5 500 mg/L SM20 2320B 07/18/62 NCS
Chioride 292 0.200 mg/L EPA 300.0 o 07/15/02 DT
Nitrite-N 0.2000 0200 mg/L EPA 300.0 <1y . 07/15/02 IDT
Sulfate 1.40 0200 mglL EPA 300.0 i 07/15/02 DT
Total Dissolved Solids 100U 100 mg/L SM20 2540C 0/15/02 AS
Microbiology Laboratory

Total Coliform 1 OB, W/Coli-No FC ¢ol/100ml. SMI18 9222B (< 07/15/02 KAP
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CT&E Ref.# 1024328001 All Dates/Times are Alaska Standard Time
Client Name Paug-Vik Development Corp. Printed Date/Time 07/24/2002 19:22
Project Name/# Elkwok Well Drilling Collected Date/Time 07/12/2002 9:30
Client Sample TD 02EK-NELS Received Date/Time 0'1/15/2002 8:45

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By
Released By.s_%—-_,.q..__. F._‘_:Qh

Sample Remarks:

Allowable Prep Analysis
Parameter Results PQL Units Method Limits Date Date Init
Phosphorus 500U 500 uwg/l EPA 200.8 ne Te3 7 07/16/02 07/22/02 KGF

Metals Department

Hardness as CaCQ3 33.6 10.0 mg/l.  SMI172340C 07/16/02  07/22/02  KGF

Metals by ICP/MS

Aluminum 8160 200 ugl EPA2008 ¢ - 07/16/02 0722102  KGF
Antimony 1.00U 100 ugL EPA200.8 O ' . i1 0716002 072202 KGF
Arsenic - S 4:89 200 ugl EPA2008 : © | 07/16/02 07/22/02  KGF
Barium o 65.1 300 vugl EPA2008 . . - 07/16/02 07/22/02  KGF
Beryllium 0.400 U 0400 ugl EPA2008 - - 0716/02  07/22/02  KGF
Cadmium 0.100 U 0.100 ugl EPA2008 (.0 0716/02 072202  KGF
Calcium 7370 500 ugl EPA 2008 07/16/02  07/22/02  KGF
Chromium 12.8 400 ugl. EPA200.8 ' o li 07/16/02  07/22002  KGF
Cobalt 546 400 ugL  EPA 2008 07/16/02 072202  KGF
Copper 24.0 1.00 ug.  EPA 2008 07/16/02 07/22/02  KGF
Iron 19100 250 wg/ll.  EPA200.8 07/16/02 0772202  KGF
Lead 5.13 0400 ug/l. EPA200.8 07/16/02 072202  KGF
Magnesium 3690 500 ugl. EPA2008 07/16/02  0722/02  KGF
Manganese 260 500 ugL EPA200.8 07/16/02  07/22/02  KGF
Molybdenum 100U 10.0 ugl  EPA 2008 ' 07/16/02  07/22/02  KGF
Nickel 14.0 500 wugL EPA2008 . .' ¢ ;- 07/16/02  07/22/02  KGF
Potassium 1390 500 ug/l.  EPA200.8 07/16/02 07/22/02  KGF
Selenium 200U 200 gl  EPA2008 : 07/16/02 0722002  KGF
Sodium 18100 500 ugl  EPA2008 o 07/16/02  07/22/02  KGF
Zine 138 200 ugl  EPA2008 07/16/02 0712202  KGF
Silicon 19200 1000  ug/l.  EPA 200.8 07/16/02 0772202  KGF
Silver 1.00U 100 uwgL  EPA2008 . 07/16/02 0772202  KGF
Thallium 0.300 U 0300 ugl EPA2008 - S 07/16/02  07/22/02  KGF
Vanadium _ 26.5 500 ugl  EPA2008 07/16/02 07/22/02  KGF

F-70%
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CT&E Ref#
Client Name
Project Name/#
Client Sample ID
Matrix

Ordered By
PWSID

CT&E Environmental Services Inc.
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1024328003

Paug-Vik Development Corp.
Ekwok Well Drilling
02EK-NELS1

Drinking Water

0

All Dates/Times are Alaska Standard Time

Printed Date/Time 07/24/2002 19:22

Collected Date/Time 07/14/2002 10:00

Received Date/Time 07/15/2002 8:45

Technical Director Stephen C, Ede

Released BM‘} dﬁé\&

Sample Remarks:

EP 300.0 - Amount of Sulfate in the method blank is > 1/2 the PQL; concentration of Sulfate in the sample is 10X greater.

Allowable Prep Analysis

‘Parameter Results PQL Units Method " Limils Date Date Init

E. Coli Negative 0 100mL SMIB 9223B 07/15/02  KAP
Total Coliform Negative 0 100mL SMI189223B : 07/15/02  KAP
Waters Department

Nitrate-N 0.489 0.200 mg/lL  EPA300.0 : 07/15/02 DT
Chiloride 4.68 0200 mg/L  EPA300.0 07/15/02 DT
Nitrite-N 0.200U 0200 mgl.  EPA300.0 < 07/15/02 IDT
Sulfate 1.21 0200 mg/l.  EPA300.0 07/15/02 IDT
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All Dates/Times are Alaska Standard Time

CT&E Ref# 1024328001

Client Name Paug-Vik Development Corp. Printed Date/Time 07/24/2002 19:22

Project Name/# Ekwok Well Drilling Collected Date/Time 07/12/2002 9:30

Client Sample ID 02EK-NELS Received Date/Time 07/15/2002 8:45

Matrix Drinking Water Technical Director Stephen C. Ede

Ordered By

Allowable Prep Analysis

Parameter Results PQL Units Method Limits Date Date Init
Waters Department

Alkalinity 29.0 100 mg/lL SM20 2320B 07/18/02 NCS
Total Dissolved Solids 200U 200 mg/lL SM20 2540C 07/15/02 AS

F-701



y. N

CT&E Environmental Services Inc.
W A S A A LA

All Dates/Times are Alaska Standard Time

CT&E Ref.# 1024328004
Client Name Paug-Vik Development Corp. Printed Date/Time 07/24/2002 19:22
Project Name/# Ekwok Well Drilling Collected Date/Time 07/12/2002 9:30
Client Sample ID 02EK-NELS Received Date/Time 07/15/2002 8:45
Matrix Drinking Water Technical Director Stephen C. Ede
Ordered By
PWSID 0 Released BS-'-_(‘ P c
Sample Remarks:

Allowable Prcp Analysis
Parameter Results PQL Units Method Limits Date Date Init
Metals by ICP/MS
Iron 250U 250 ug’L  EPA 200.8 Dissolved 07/15/02  07/18/02  KGF

F-701
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CT&E Ref.#
Client Name
Project Name/#

Client Sample ID
Maitrix

Ordered By

PWSID

CT&E Environmental Services Inc.
g J 7 7 g7 7 )7 gy ey

1024328005

Paug-Vik Development Corp.
Ekwok Well Drilling
02EK-NICK

Drinking Water

0

All Dates/Times are Alaska Standard Time
Printed Date/Time 07/24/2002 19:22
Collected Date/Time 07/12/2002 9:30
Received Date/Time 07/15/2002 8:45
Technical Director Stephen C. Ede

Released By 4 MM

Sample Remarks;

Allowable Prep Analysis
Parameter Results PQL Units Method - Limits Date Date Init
Metals by ICP/MS
Iron 263 250 ug/L EPA 200.8 Dissolved 07715702 01N 8/02 KGF
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CT&E Ref# 440729 Method Blank

Printed Date/Time 07/24/2002 19:22
Client Name Paung-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Matrix Water (Surface, Eff,, Ground) Date

QC results affect the following production samples:
1024328001, 1024328002

Sample Remarks:
Reporting Analysis )
Pararneter Results Limit Units Date Init
Waters Department
Alkalinity 500U 5.00 mg/L 07/18/02 NCS
Batch WTI 1981
Methad SM20 2320B

Instrument
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CT&E Ref.# 440730  Lab Control Sample Printed Date/Time 07/24/2002 19:23
Prep Batch
Client Name Paug-Vik Development Corp. Method
Project Name/# Ekwok Well Drilling Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024328001, 1024328002
Sanple Remarks:
LCS
QC Pet LCS/LCSD RPD Spiked Analysis
Parameter Results _Recov Limits RPD Lirnits Amount Date  Init
Waters Department
Alkalinity LCS 252 101 (90-110) 250 mg/L  07/18/02 NCS
Batch WTI 1981 .
Method SM20 2320B
Instrument
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CT&E Ref# 440731 Duplicate Printed Date/Time  (7/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch
Project Namef# Ekwok Well Drilling Method
Original 1023497001 Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024328001, 1024328002
Sample Remarks:
Original QC RPD Analysis
Parameter Result _Result RPD Limits Date Init
Waters Department
Alkalinity 137 137 0 (<20) 07/18/02 NCS
Batch WTI 1981
Method SM20 2320B
Instrument

F-701
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CT&E Ref.# 440208 Method Blank Printed Date/Time 07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch

Project Name/# Ekwok Well Drilling Method

Matrix Water (Surface, Eff., Ground) Date

QC results affect the following production samples:
1024328002, 1024328003

Sample Remarks:
. Analysis

Parameter Results R‘Eﬁ;ﬂg Units Date Init
Waters Department
Bromide 0.100U 0.100 mg/L 07/15/02 DT
Chloride 0.100U 0.100 mg/L 07/15/02 DT
Fluoride 0.100U 0.10¢ mg/L 07/15/02 DT
Nitrate-N 0.100U0 0.100 mg/L 07/15/02 DT
Nitrite-N 0.100U0 0.100 mg/L 07/15/02 JDT
Sulfate 0.116 0.100 mg/L 07/15/02 IDT

Batch WIC 2714

Method EPA 300.0

Instrument Dionex DX-300 HPLC

+-701
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CT&E Ref # 440209  Lab Control Sample Printed Date/Time 07/24/2002 19:23
Prep Batch
Client Name Paug-Vik Development Corp. Method
Project Namek# Ekwok Well Drilling Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024328002, 1024328003
Sample Remarks:
LCS
Qc Pet LCS/LCSD RPD Spiked Analysis
Parameter . Results Recov Limits RPD Limits Amount Date  Init
Waters Department
Bromide LCS 4.85 57 (90-110) 5 mg/L 0%/15/62 JDT
Chloride LCS 4093 99 { 90-110) 5 mg/L  07/15/02 IDT
Fluoride LCS 4.52 90 (90-110) 5 mg/l. 07/15/02 JDT
Nitrate-N LCS 4.56 91 { 90-110) 5mg/l. 07/15/02 JDT
Nitrite-N LCS 4.74 95 {90-110) 5 mg/l.  07/15/02 DT
Sulfate LCS 4.381 96 ( 90-110) 5 mg/l.  07/15/02 JDT
Batch WIC 2714 '
Method EPA 300.0

Instrument Dionex DX-300 HPLC

F-701
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CT&E Ref# 440203 Undigested Duplicate Printed Date/Time  07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Original Date
Matrix Drinking Water
QC results affect the following production samples:
1024328002, 1024328003
Sample Remarks:
Original QC RPD Analysis
Parameter Result Result RPD Limits Daf: Init
Waters Department
Nitrate-N 372 3.80 2 (<20) 07/15/02 JDT
Batch WIC 2714
Method EPA 300.0

Instrument Dionex DX-300 HPLC
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CT&E Ref# 440205 Undigested Duplicate Printed Date/Time  07/24/2002 19:22
Client Name ~ Paug-Vik Development Corp. Prep Batch

Project Name/# Ekwok Well Drilling Method

Original Date

Matrix Drinking Water

QC results affect the following production samples:
1024328002, 1024328003

Sample Remarks:

Original QC RPD Analysis
Parameter Result Result RPD Limits Date Init
Waters Department
Nitrate-N 0.200 0.200 0 (<20) 07/15/02 JDT
Batch WIC 2714
Method EPA 300.0

Instrument Dionex DX-300 HPLC




-

‘1 CT&E Environmental Services Inc.

& AT L A S AT e

CT&E Ref.# 440261 Method Blank Printed Date/Time 07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch

Project Name/# Ekwok Well Drilling Method

Matrix Water (Surface, Eff., Ground) Date

QC results affect the following production samples:
1024328001, 1024328002

Sample Remarks:
Reporting Analysis
Parameter Results Limit Units Date Init
Waters Department
Total Dissolved Solids 23.8F 250 mg/L 07/15/02 AS
Batch WAT 3625
Method SM20 2540C
Instrument
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CT&E Ref.# 440262  Lab Control Sample Printed Date/Time 07/24/2002 19:23
Prep Batch
Client Name Paug-Vik Development Corp. Method
Project Name/# Ekwok Well Drilling Date
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024328001, 1024328002
Sample Remarks:
LCS
QC Pct LCS/LCSD RFD Spiked Analysis
Parameter Results Recov Limits RPD Limits - Amount Date Init
Waters _Department
Total Dissolved Solids LCS 263 122 ( 75-125) 214 mg/L.  07/15/02 AS
Batch WAT 3625
Method SM20 2540C
Instrument
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CT&E Ref.# 440118 Method Blank Printed Date/Time 07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Matrix Water (Surface, Eff., Ground) Date
QC results affect the following production samples:
1024328002
Sample Remarks:
orti Analysis
Parameter Results Reﬂ-mi: i Units Date Init
Microbiology Laboratory
Total Coliform 0 col/100mL 07/15/02 KAP
Batch BTF 4851
Method SMi8 9222B
Instrument
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CT&E Ref.# 440602 Method Blank Printed Date/Time 07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Matrix Water (Surface, Eff., Ground) Date
QC results affect the following production samples:
1024328003
Sample Remarks:
Reporting ) Analysis
Parameter Results Limit Units Date Init
E. Coli Negative 0 100mL 07/15/02 KAP
Total Coliform Negative 0 100mL 07/15/02 KAP
Batch BTF 4853
Method SM18 9223B

Instrument
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CT&E Ref# 440600 Undigested Duplicate Printed Date/Time  (7/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch
Project Name/# Ekwok Well Drilling Method
Original 1024328004 Date
Matrix Drinking Water
QC results affect the following production samples:
1024328004, 1024328005
Sample Rernarks:
Original QC RPD Analysis
Parameter Result Result RPD Limiits Date _ Init
Iron 2500 2500 127 07/18/02 KGF
Batch MMS 2101
Method EPA 200.8

Instrament Perkin Elmer Sciex ICP-MS P3
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CT&E Ref# 440097 Method Blank Printed Date/Time 07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch MXX 10296
Project Name/# Ekwok Well Drilling Method E200.2
Matrix Water (Surface, Eff., Ground) Date 07/16/2002
QC results affect the fellowing production samples:
1024328001, 1024328002
Sample Remarks:
Reporiing . Amnalysis
Parameter Results Lirnit Units Date Init
Phosphorus 500U 500 ug/L 07/18/02 KGF
Batch MMS 2101
Method EPA 200.8
Instrument Perkin Elmer Sciex ICP-MS P3
Metala by ICP/MS
Aluminum 200U 20.0 ug/L 07/18/02 KGF
Antimony 1.00U 1.00 ug/L : 07/18/02 KGF
Arsenic 1.63F 2.00 ug/L 07/18/02 KGF
Barium 3.00U 3.00 ug/L 07/18/02 KGF
Beryllum 0.400U 0.400 gL 07/18/02 KGF
Cadmium 0.100U . 0.100 ug/l, 07/18/02 KGF
Calcium 500U 500 ug/L 07/18/02 KGF
Chromium 4.00U 4.00 ug/L 07/18/02 KGF
Cobalt 400U 4.00 ug/L 07/18/02 KGF
Copper 1.00U 1.00 ug/L 07/18/02 KGF
Iron 2500 250 ug/L 07/18/02 KGF
Lead 0400U 0.400 ug/L 07/18102 KGF
Magnesium 500U 500 ug/L 07/18/02 KGF
Manganese 500U 5.00 ug/L 07/18/02 KGF
Molybdenum 100U 10.0 ug/L 07/18/02 KGF
Nickel 500U 5.00 ug/L 07/18/02 KGF
Potassium 500U 500 ug/L 07/18/02 KGF
Selenium 200U 2.00 ug/L 07/18/02 KGF
Sodium 500U 500 ug/L 07/18/02 KGF
Zinc 2.00U 2.00 ug/L 07/18/02 KGF
Silver 1.00U 1.00 ug/L 07/18/02 KGF
Thallium 0.300U 0.300 ug/L 07/18/02 KGF
Vanadium 5.00U0 5.00 ug/L 07/18/02 KGF
Batch MMS 2101
Method EPA 200.8

Instrument Perkin Elmer Sciex ICP-MS P3
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CT&E Ref# 440098  Lab Control Sample Printed Date/Time 07/24/2002 15:23
Prep Batch MXX 10296
Client Name Paug-Vik Development Corp. Method E200.2
Project Name’#  Ekwok Well Drilling Date 07/16/2002
Matrix Water (Surface, Eff., Ground)
QC resuits affect the following production samples:
1024328001, 1024328002
Sample Remarks:
QC Pct LCS/LCSD RPD Spiked Analysis
Paramneter Results Recov Limits RPD Limits _ _ __ Amount Date__Init
Batch MMS 2101
Method EPA 200.8
Instrument Perkin Elmer Sciex ICP-MS P3
Metals by ICP/MS
Aluminum LCS 920 92 ( 85-115) 1000 ug/L.  07/18/02 KGF
Antimony LCS 953 95 ( 85-115) 1000 ug/L  07/18/02 KGF
Arsenic 1L.CS 976 98 { 85-115) 1000 ug/L  07/18/02 KGF
Barium LCS 970 97 ( 85-115) 1000 ug/l.  07/18/02 KGF
Beryllium LCS 397 99 (85-115) 400 ug/L.  07/18/02 KGF
Cadmium LCS 488 98 ( 85-115) 500 ug/L.  07/18/02 KGF
Calcium LCS 10400 104 ( 85-115) 10000 ug/l.  07/18/02 KGF
Chromium LCS 917 92 { 85-115) 1000 ug/L  07/18/02 KGF
Cobalt LCS 96l 96 { 85-115) 1000 ug/l.  07/18/02 KGF
Copper LCS 96l 96 ( 85-115) 1000 ug/l.  07/18/02 KGF
Iron LCS 947 95 (85-115) 1000 g/l 07/18/02 KGF
Lead LCS 954 95 (85-115) 1000 ug/L.  07/18/02 KGF
Magnesium LCS 9750 98 ( 85-115) 10000 wg/l.  07/18/02 KGF
Manganese LCS 945 95 ( 85-115}) 1000 ug/l.  07/18/02 KGF
Molybdenum LCS 930 93 (85-115) 1000 ug/L.  07/18/02 KGF
Nickel LCS 974 97 { 85-115) 1000 ug/l.  07/18/02 KGF
Potassium LCS 9640 26 ( 85-115) 10000 ug/L.  07/18/02 KGF
Selenium LCS 1010 101 ( 85-115) 1000 ug/lL  07/18/02 KGF
Sodium LCS 9700 97 ( 85-115) 10000 ug/L.  07/18/02 KGF
Zinc LCS 961 96 (85-115) 1000 ug/l.  07/18/02 KGF
Silver LCS 188 94 ( 85-115) 200 ug/l.  07/18/02 KGF
Thallium LCS 939 94 { 85-115) 1000 ug/l.  07/18/02 KGF
Vanadium LCS 951 95 ( 85-115) 1000 ug/l. 07/18/02 KGF
Batch MMS 2101
Method EPA 200.8
Instrument Perkin Elmer Sciex ICP-MS P3
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CT&E Ref.# 441437 Undigested Duplicate Printed Date/Time - (07/24/2002 19:22
Client Name Paug-Vik Development Corp. Prep Batch
Project Namef# Ekwok Well Drilling Method
Original 1024309001 Date
Matrix Drinking Water
QC results affect the following production samples:
1024328001, 1024328002
Sample Remarks:
Parameter 0}?51?1?1 ;.s_(;‘;n RPD LRiﬁs A!;:.f:m Init
Thallium 0.300U 0.300U 0 07/22/02 KGF
Selenium 2000 200U 13 07/22/02 KGF
Nickel 11.8 23.8 68 07/22/02 KGF
Chromium 4000 427 15 07/22/02 KGF
Cadmium 0.100U 0.100U 0 07/22/02 KGF
Beryilium 0.400 UJ 0.400 U 600 07/22/02 KGF
Barium 41.0 40.8 0 07/22/02 KGF
Arsenic 18.7 17.7 6 07/22/02 KGF
Antimony 1.00UJ 1.00U 93 07/22/02 KGF
Batch MMS 2104
Method EPA 200.8
Instrument Perkin Elmer Sciex {CP-MS P3
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CT&E Ref# 440102 Matrix Spike Printed Date/Time 07/24/2002 19:23
Prep Batch MXX 10296
Method DW Digest for Metals on [
Date 07/16/2002
Original 1024337001
Matrix Water (Surface, Eff., Ground)
QC results affect the following production samples:
1024328001, 1024328002
Sample Remarks:
Original QcC Pct MS/MSD RPD Spiked Anmalysis
Parameter Result Result Recov Lirnits RPD Limits Amount Date Init
Batch MMS 2104
Method EPA 200.8
Instrument  perkin Elmer Sciex ICP-MS P3
Metals by ICP/MS
Potassium MS 9950 9900 98 {70-130) 10000 ug/L - 07/22/02 KGF
MSD 9950 98 0 (<20) 10000 ug/L.  07/22/02 KGF
Aluminum MS 1240 1260 111 (70-130) 1000 ug/L.  07/22/02 KGF
MSD 1240 109 2 (<20) 1000 ug/.  07/22/02° KGF
Zinc MS 1010 998 99 {(70-130) 1000 ug/l.  07722/02 KGF
MSD 1010 100 2 (<20) 1000 ug/T.  07/22/02 KGF
Sodium MS 10300 10500 100 {70-130) 10000 ug/I.  07/22/02° KGF
MSD 10300 98 2 (<20) 10000 ug/I.  07/22/02 KGF
Nickel MS 978 987 99 (70-130) 1000 ug/L.  07/22/02 KGF
MSD 978 98 1 (<20) 1000 ug/l.  07/22/02 KGF
Manganese MS 1000 1000 99 (70-130) 1000 ug/l.  07/22/02 KGF
MSD 1000 100 0 (<20) 1000 ug/I.  07/22/02 KGF
Magnesium MS 11500 11600 99 (70-130) 10000 ug/I.  07/22/02 KGF
MSD 11500 99 0 (<20) 10000 ug/T,  07/22/02 KGF
Lead MS 988 987 99 (70-130) 1000 ug/l.  07/22/02 KGF
MSD 988 29 0 (<20) 1000 g/,  07/22/02 KGF
Cadmium MS 502 501 100 (70-130) 500 v/l  07/22/02 KGF
MSD 502 100 0 (<20) 500 wg/1.  07/22/02 KGF
Calcium MS 14760 14500 99 (70-130) 10000 ug/L.  07/22/02 KGF
MSD 14700 101 1 (<20) 10000 ng/I.  07/22/02 KGF
Copper MS 967 958 96 {70-130) 1000 vg/l.  07/22/02 KGF
MSD 967 97 1 (<20) 1000 ug/.  07/22/02 KGF
Batch MMS 2104
Method EPA 200.8
Instrument  perkin Elmer Sciex ICP-MS P3




- CHAIN OF CUSTODY RECORD

CT&E Environmental Services Inc.

Laboratory Division F AN iy (0 A T T B O T L S8 A AT U S G X W N AT AN TY AN B S R G B BT

CLIENT: pou a- VK D e ve Ot Co. CT&E Heferer\ce:

CONTACT: CQ.I'LTn OrviS PHONE NO: (c‘p\.) 2588- laqs

18924328

page_ | or |

Prasarvatives| o Y hb‘ts
PrOECT: Ekyok Well Driliing PwIDH: No. | sauptel ™I HNDy BN 4 14°C Pyt
REPORTS TO: - c poaks o
- Q C= quired \
1S “ =
Co.rgn OW Faxnos (9o 222 - 5423 ¥ COMP @ é_j W \‘g?‘ & lgr
A = ’ w - ol
IWVOICETO: 2 ,9 Vike Devel. auoree SR 33 AR Q}) ;? N g @
ro.NuMeer: HOLB- S E‘ ;,\ ¥/e N/ ~
3
) wi Qf b\
LAB NO. 1‘ ‘(uséMPLE IDENTIFICATION DATE TIME - MATRIX g g 'Q'? (5? /9 /\3? REMARKS
| -izoL 0930 . -
l\'&ﬁ O2EK- NELS 3 e Wake] 831G | 1 7L H e
@)I‘r Bfcrer-Niewk 1402 |DayS Weded 516G Jif 1] 1] ]
GOl ozee - NELS 2 [F-1u-0d 1000 [ Wakd 26 \ l
- g .
AN
| =
- 4
Collected/Relinquished By: (1) Date Time Received By: Shipping Carrier: Temperz!urec =, ?
A @.\_—g ?'l “‘ll 02(10 35 .—\ Shipping Ticket No: m 5 ?
Relinquished By: (2} Date Time Received By, _ Data Deliverables: Chain of Custody Seal: (Circle)
/ Level | Levelll Levellll EDD Type: INTACT BROKEN ABSENT
%quished.agua\ Date Time Recelyed By: Requested Turnaround Time and Speacial Instructions:
inquished By: (4) Date Time. /} Recejled ForL_a orgtory By
AN~ |72t 085S [ taten,

200 W. Potter Drive Anchorage, AK 99518 Tel: (807) 562-2343 Fax: (807) 564-5301
3180 Peger Road Falrbanks, AK 99701 Tel: (907} 474-8656 Fax: (907) 474-9685

White - Retained by Lab (Froject File)

Yeliow - Returnad with Report

Pirk - Retained by Sampler
0-720



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

Analyte Analyte or . . Criteria Primary
Units Sample Location Sample ID Result Exceeded o Note
Group Parameter Criteria
(Y/N)

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; |as CaCO; mg/L M. Kawaglia 02EK-KAWA 14.4
mg/L V. Taylor 02EK-ATKI 14
mg/L L. Walcott 02EK-WALC 225
mg/L W. Nickolai 02EK-NICK 141
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

Analyte Group: Anions General Parameters Bacteria Iron ICP-23 Element Scan
. . o 'Total o . . . . . . Cad- .
Well Sample ID Chloride | Nitrate | Nitrite | Sulfate Dlssqlved Hardness | Alkalinity Tt_)tal Dissolved | Aluminum | Antimony | Arsenic | Barium | Beryllium mium Calcium
(mg/L) (mg/L) | (mg/L) | (mg/L) Solids (mg/L) (mg/L) Coliform | Iron (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (uglL) (mg/L)
(mg/L)
Drinking Water Standards® [ 250 ° 10 1 250 ° 500 3 NLE NLE Negative 033 NLE 6 50* 2000 4 5 NLE
02HURL-01 | 02EK-HURL |  1.59 12 12 12 118 12.1 10.5 Positive 0.25°2 1950 12 22 14.8 0.4° 012 3.15
02KAWA-02 | 02EK-KAWA [  1.99 1.05 1? 1.55 70 14.4 1.05 Negative 0.407 21.1 12 22 3.41 0.4° 0.1°? 3.91
02ATKI-03 | 02EK-ATKI 1.67 1 1°? 1.85 83.8 14 20 Negative 1.01 247 12 2?2 5.91 0.4° 0.124 3.87
02WALC-05 | 02EK-WALC |  6.65 12 1? 2.54 103 225 27 Negative 3.2 20° 12 5.4 7.01 0.4° 012 5.82
02NICK-06 | 02EK-NICK 2.92 1.29 022 1.4 100? 14.1 145 Positive 0.263 154 12 22 4.68 0.4° 012 36
02NELS-07 | 02EK-NELS | 4.68 0.49 02% | 121 200 ° 33.6 29 Negative 0.25° 8160 12 4.89 65.1 0.4°2 0.12 7.37
Additional Analytical Results
Analyte Group: ICP-23 Element Scan (continued)
. Molyb- . Phos- . . . . - . .
well sample ID Cobalt | Copper Iron Lead |Magnes-ium| Manganese denum Nickel phorus Potassium | Selenium | Sodium Zinc Silicon Silver | Thallium
(ug/t) [ (uglL) | (mg/L) | (uglL) (mg/L) (uglL) (ugiL) (uglL) (ug/L) (uglL) (ugiL) (mg/L) | (ug/t) | (mg/L) | (ug/L) | (uglL)
Drinking Water Standards® |  NLE 1000 ® [ 03°3 15 NLE 500 ° NLE 100 NLE NLE 50 250° | 5000° NLE 100° 2
02HURL-01 | 02EK-HURL 47 7.76 12.1 2.95 1.02 70.1 102 6.35 500 2 558 22 2.63 27 10.9 12 0.311
02KAWA-02 | 02EK-KAWA 42 4.07 382 | 042 1.14 26.9 102 52 500 2 500 2 251 3.58 3.86 7.84 12 1.92
02ATKI-03 | 02EK-ATKI 42 456 436 | 3.32 1.06 40.9 102 12.2 500 ? 500 2 27 2.76 11.8 8.01 1? 0.667
02WALC-05 | 02EK-WALC 47 1.84 3.36 0472 1.94 160 10°? 5?2 500 2 720 22 4.81 3.93 9.6 12 0.601
02NICK-06 | 02EK-NICK 47 2.04 1.3 042 1.23 33.1 102 52 500 2 500 2 22 2.83 22 6.87 12 03?2
02NELS-07 | 02EK-NELS | 5.46 24 19.1 5.13 3.69 260 102 14 500 2 1390 22 18.1 138 19.2 12 0.32
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.
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Table 4-1: Ekwok Test Well Samples Analytical Results

Chromium
(ug/L)

Vanadium
(ug/L)
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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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February 22, 2002

Ms. Lynn Marino P.E.

State of Alaska Village Safe Water
555 Cordova Street B
Anchorage, Alaska 99501

Subject: Review of Ekwok Well Rehabilitation Plan Prepared by Bristol
" Environmental for Well Rehabilitation Stady at Ekwok, Alaska.

Dear Ms. Marmo:

Paug-Vik Development Corporation (PDC) is pleased to provide our review of the Ekwok
Well Rehabilitation Plan dated December 1994 that was prepared by Bristo} Environmental
for the above referenced project. This letter constitutes a review of this docurnent and a
summary of the author’s professional opinion regarding the report’s conclusions.

" The Ekwok Well Rehabilitation Plan considers each of the 20 HUD houses that are located in
Ekwok. The report does not cover the 12 non-HUD houses located in Ekwok, nor does this
letter review consider any of these non-HUD hotnes. A review and overall priority ranking
that includes these non-HUD homes will be prowded m the Draft Work Plan that is due on

March 22, 2002

According to the Fkwok Well Rehabilitation Plan, two aquifers underlie Ekwok. A deeper
confined aquifer at depths of 65 to 80 feet that yields water high in iron (2.5-14 mg/L) and
manganese (0.14-2.2 mg/L). A second unconfined aquifer is found at depths of a few feet fo
50 feet and yields good quality water for which the majority of testing has not exceeded the
ADEC’s drinking water quality criteria (18 AAC 70). The majority of wells in Ekwok tap
into the deeper aquifer and residents complain about the water quality and the expense and
labor required using water-softening equipient to remove the iron and manganese.

The Ekwok Well Rehabilitation Plan, in general, recommends dnlling of a well to tap the
shallow aquifer for each of the homes m Ekwok. The report identifies two primary risks from
the tapping of the shallow aquifer as a houschold water supply source. First there is the risk
resulting from the greater potential for contamination of shallow wells resulting from human
activities. The potential sources of contamination 1dennﬁed for Ekwok included the following

Tiems:

Paug-Yik Development Corporatio.
807 “G” Street, Suite 25
Anchorage, Alaska 9950

(907) 958-488t

(907) 258-4033 (fax.
pdc_environmental@pvil.cor




Review of Ekwok Well Rehabilitation Plan February 22, 2002

*  Septic system SOUICES;
s A former dump site that is located less than 200 ft east of Lot2 Block2;

"% Fuel spills or leaks; and
»  (Graveyards

The second potential source risk identified is that wells that tap the shallow aquifer may not
yield sufficient water to meet household needs. Obviously, this risk will be greatest where the
shallow aquifer is the thinnest and will also be affected by seasonal variations in the shallow

aquifer groundwater elevation.

Two other factors were considered in the' development of a priority-ranking scheme for
determining the selection of well drilling sites. They included 1) relative problems caused by
the exiting well (such as iron concentrations) and 2) relative cost of dmllmg the sha]low well

(based on length of water Jine needed to connect well).

I agree that these are the primary risks associated with the tapping of the shallow aquifer and
that it would be my recommendation to use these risk criteria as a basis for priority ranking of
the well drilling activities. However, I would suggest that the following factors also be
included in the criteria.  First, it is not evident what information was used to account for the
relative likelihood of adequate aquifer yield. -—Providing geological information, such as

esﬁméted aquifer thickness, would befter clarify how the ranking was achieved. Second, the

dcptﬁ of drilling for the shallow well should be added to the relative cost factor. In many
instances, the well drilling costs constitute the majority of the water supply cost. It may also
be advisable to develop a numerical ranking system for each of the criteria to more clearly

mdlcate how the overall priority ranking was achieved.

Overall the suggested priority ranking for Ekwok properties appears to be reasonable for the
factors that were considered. Tt is not yet known how the priority ranking may be revised, if at

- all, considering the addltlon of the recornmendahons listed above or the addition of the non-

HUD homes.
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Review'of Ekwok Well Rehabiiitation Plan - February 22, 2002

I hope this letter addresses any concerns regarding the recommendations of the Ekwok Well
Rehabilitation Plan. If you have any questions please contact me at (907) 258-4880.

Sincerely, '

Tim McDougall, PE
Paug-Vik Development Corporation .

Cc: RobBrown City of Ekwok
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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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cH
08/12/02 THU 16:14 FAX 19072697509 ADEC FCO VSW AN .8
sep 12 02 03:0CF .\ iver2697509 ADEC FCO VSW ANCA @s02
CITY OF EKWOK

RESOLUTION # _o©3-¢1

A resolution supporting the recommandations of the Ekwok Groundwater Investigation
and Wefl Rehabilitation Study, prepared by Paug-Vik Development Comoration,
September 2002.

WHEREAS: The Ekwok City Council is the govemning body of Ekwok, Alaska, and
WHEREAS: The Council desires to improve sanitation in Ekwok, and

WHEREAS: The Cily of Ekwok hired Paug-Vik Development Corporation (PVDC) to
study groundwater in Ekwok, and

WHEREAS: PVDC has completed the study and confirms that wells tapping a shallow,
unconfined aguifer in the community are a potentially viable means of
supplying water to most of the homes in Ekwok, and

WHEREAS:. PVDC further recommends that additionaf welis be drilled into the shallow
aquifer and that houses be hooked up to these wells, when the city can
afford to do so,

NOW THEREFORE BE IT RESOLVED, that the City of Ekwok supporis the
recommendations of the Ekwok Groundwater investigation and Well
Rehabititation Study.

I, the undersigned, hereby cerlify that the Counclii is composed of 4 members of

who _#4/__, conslituling a quorum, were present and that the foregoing resolution was
PAGSES AND APPHROVED by the Ekwok City Council, this __€ " day of

, 2002,
Vote: éé Yeas

Nays Signed__ Lo~
M y
\
ttest: City Clerk Cotncil ﬁember ' T

ayor




	Final Report
	Appendix A
	Appendix B
	Appendix C
	Appendix D
	Appendix E
	Appendix F
	Appendix G



