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CONVERSION FACTORS, WATER-QUALITY UNITS, AND VERTICAL DATUM

Multiply

millimeter (mm)

meter (m)

meters per year (m/yr)

kilometer (km)

square kilometer (km?)

liter per second (L/s)

cubic meter Eer second per square kilometer
)

(m3/s)/km

By
0.03937
3.281
3.281
0.6214
0.3861
15.85
91.4

To obtain

inch

foot

foot per year
mile

square mile
gallon per minute

cubic foot per second per square
mile

In this report, temperature is reported in degrees Celsius (°C), which can be converted to degrees Fahrenheit (°F) by

the following equation:

°F=18(°C) + 32

Chemical concentration and water temperature are given only in metric units. Chemical concentration in water is given
in milligrams per liter (mg/L). Milligrams per liter is a unit expressing the solute mass per unit volume (liter) of water.

One thousand micrograms per liter is equivalent to 1 milligram per liter.

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1926—A geodetic datum derived
from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level

Datum of 1929.
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Overview of Environmental and Hydrogeologic
Conditions near Port Heiden, Alaska

By Eppie V. Hogan

ABSTRACT

Port Heiden is an embayment of Bristol Bay on the Alaska Peninsula about 700 kilometers
southwest of Anchorage. Port Heiden Airfield is about 5 kilometers northeast of the fishing village
of Meshik. The Federal Aviation Administration operates airway-support and navigational aids at
the Port Heiden Airfield. They are considering environmental and hydrogeologic conditions when
evaluating options for environmental compliance that may be required at the airfield. Climatic con-
ditions near Port Heiden are affected by the Bering Sea and the North Pacific Ocean and are char-
acterized by high humidity, heavy precipitation, and frequent cloudy periods. Vegetation consists
of tundra, shrub tundra, and beach vegetation. Geologic materials in the Port Heiden area consist
of volcanic ash and debris-flow deposits, till, estuarine deposits, swamp deposits, alluvial deposits,
outwash deposits, and marine-terrace deposits. The Meshik River and numerous creeks, lakes, and
wetlands are the freshwater bodies in the Port Heiden area. The principal aquifers near Port Heiden
consist of unconsolidated sand and gravel, volcanic tuff (mostly pumice), and bedrock. Ground
water is the principal drinking-water source for local residents. Alternative drinking-water supplies
may be obtained from local surface-water sources or from ground water in noncontaminated areas;
however, available data are inadequate to characterize the present quantity and quality of these
alternative sources.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support and nav-
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate-
rials such as solvents, polychlorinated biphenyls, and pesticides may have been used and (or)
disposed of. To determine if environmentally hazardous materials are present at the sites, the FAA
is conducting environmental studies mandated under the Comprehensive Environmental
Response, Compensation, and Liability Act and the Resource Conservation and Recovery Act. To
complete these more comprehensive environmental studies, the FAA requires information on the
hydrology and geology of areas surrounding the sites. This report, the product of compilation,
review, and summary of existing hydrologic and geologic data by the U.S. Geological Survey, in
cooperation with the FAA, provides such information for the FAA facility and nearby areas at Port
Heiden, Alaska.
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BACKGROUND
Location

The Port Heiden Airfield is on the Alaska Peninsula at lat 56°57' N., long 158°38' W. about
700 km southwest of Anchorage and about 5 km northeast of Meshik (fig. 1). Port Heiden, an
embayment of Bristol Bay, is south of the airfield (fig. 1). The dominant physical feature near Port
Heiden is Aniakchak Crater, which is about 30 km to the east. The crater is an active volcanic cen-
ter that last erupted in 1931.

Facility History

In March 1949, the FAA began maintaining air-navigation facilities at the Port Heiden Air-
field (fig. 1). Currently, the FAA has a Remote Center Air-Ground Communications (RCAG)/Non-
directional Beacon (NDB)/Directional Measuring Equipment (DME) Facility, Visual Approach
Slope Indicators (VASI), and an Automated Weather Station. Detailed lists of FAA facilities and
potential sources of environmental contamination are in an environmental compliance investiga-
tion report by Ecology and Environment, Inc. (1993).

PHYSICAL SETTING
Climate

Port Heiden has a maritime climate (Hartman and Johnson, 1984). Climatic conditions are
affected by the Bering Sea and the North Pacific Ocean and are characterized by small temperature
variations, high humidity, heavy precipitation, and frequent cloudy periods. Cyclonic storms with
high winds, fog, and poor visibility occur frequently (Hartman and Johnson, 1984). Mountainous
terrain of the Aleutian Range is about 10 km east of Port Heiden and provides protection from
approaching southeasterly winds and precipitation. The mean annual temperature for the periods
1927-52 and 1957-87 for Port Heiden is 2.3 “C. Mean monthly temperatures range from an August
mean maximum of 14.4 °C to a February mean minimum of -8.9 °C (Leslie, 1989; table 1). Mean
annual precipitation is about 395 mm, and mean annual snowfall is about 1,310 mm. Mean
monthly and annual temperature, precipitation, and snowfall for Port Heiden, Alaska, are summa-
rized in table 1.

Table 1. Mean monthly and annual temperature, precipitation, and snowfall, 1827-52 and 1957-87, Port Heiden,
Alaska
[Modified from Leslie (1989); °C, degree Celsius]

Jan. Feb. Mar. Apr May June  July Aug. Sept. Oct. Nov. Dec. Annual

= ‘ . o " Temperature (°C)

Mean maximum!  -19 20 02 30 81 116 140 144 119 62 22 10 56
Mean minimum?  -88 -89 70 36 12 49 78 87 57 02 -39 72 09
Mean 54 54 35 04 47 83 109 116 88 32 08 -4l 23
e ' G G ~ Precipitation (niillimet_@rspf‘moisturjc), e ; S Total

18 13 21 17 20 2 4 -5 53 61 31 29 395

- o Snowfall (millimeters) : e L £ Total

205 201 160 163 46 3 00 00 00 64 135 246 1313

1Record maximum, 30.6 °C, July 1971.
2Record minimum, -32.2 °C, March 1971.
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Figure 1. Location of Port Heiden, Alaska, and Federal Aviation Administration facility.



Vegetation

Vegetation in the Port Heiden area consists of tundra, shrub tundra, and beach vegetation
(Viereck and Little, 1972; National Park Service, 1987). Wet-tundra vegetation grows in lowlands
on poorly drained organic-rich soils and is dominated by water-tolerant plants such as sphagnum.
Moist-tundra vegetation grows on terraces, subalpine slopes, and coastal lowlands and consists of
heaths, shrubs, and grasses. Alpine tundra vegetation is found on exposed slopes in upland areas
and on the summits of ridges and knolls and consists of scattered heaths, lichens, and mosses.
Shrub tundra is found on moderately well-drained lowlands and slopes below about 300 m eleva-
tion and consists of alder, willow, and grasses. Beach vegetation is found on well-drained coastal
sand dunes and consists principally of ryegrass.

GEOLOGY

Detterman and others (1981a, b) mapped the geology of the Port Heiden area. Major geologic
units include volcanic deposits, till, estuarine deposits, swamp deposits, alluvial deposits, outwash
deposits, and marine terrace deposits.

Volcanic deposits in the Port Heiden area consist of pumice, ash, debris-flow deposits, and
ash-flow tuff of Holocene and Pleistocene age (Detterman and others, 1981a). The ash-flow tuff
was deposited during the caldera-forming eruption of Aniakchak Crater about 3,400 years before
present. This tuff is unsorted, poorly stratified, and composed of pumice and scoria in a matrix of
fine to coarse ash and lithic fragments (Detterman and others, 1981a). The ash-fall tuff is moder-
ately well sorted, well stratified, and consists of fine- to medium-grained dacitic ash. Near the air-
field, volcanic deposits are exposed on either side of the runway, around the radio beacon, on slopes
adjacent to Reindeer Creek and Aniakchak Crater, and along the eastern shoreline of Hendrickson
Lake (fig. 1). Depth to volcanic deposits in other areas is not known specifically but will likely be
encountered between 25 and 60 m (appendix 1).

Numerous arcuate moraine ridges are present in the Port Heiden area. Moraines consist of
weathered, unsorted, and nonstratified till and have an irregular knob and kettle surface topogra-
phy. Estuarine deposits found along the Bering Sea coast consist of dark-brown to black organic
silt and clay. Swamp deposits are adjacent to the estuarine deposits south-southwest of the Port
Heiden Airfield. These deposits form by the accumulation of sedge and sphagnum peat. A large
alluvial fan, consisting mostly of well-sorted pumice, extends eastward from the base of Aniakchak
Crater toward the coast. These deposits extend to about 10 km east of the airfield. Alluvial deposits
also are found adjacent to Reindeer Creek (fig. 1). Outwash deposits found northwest of the airfield
consist of moderately well-sorted and stratified sand, silt, and gravel that form a flat to gently slop-
ing plain. Marine terrace deposits south of the airfield are typically about 15 m above mean high
tide. These deposits consist of stratified and well-sorted sand and gravel that form level plains trun-
cated by steep wave-cut scarps.

Soils in the Port Heiden area generally are poorly developed because of the frequent deposi-
tion of volcanic ash (Rieger and others, 1979; Howard Grey and Associates, Inc., 1982). Where
soils are well developed, they are dark brown to reddish brown and typically have buried surface
horizons because of repeated deposition of volcanic ash. The soil particles are mostly sand or
gravel size (Howard Grey and Associates, Inc., 1982). The Port Heiden area generally is free of
permafrost (Ferrians, 1965).

4 Overview of Environmental and Hydrogeologic Conditions near Port Heiden, Alaska



HYDROLOGY
Surface Water

The Meshik River and numerous creeks, lakes, and wetlands are the principal freshwater
bodies in the Port Heiden area (fig. 1). The mouth of the Meshik River is about 25 km south of the
Port Heiden Airfield. The river originates on the southern slopes of Aniakchak Crater and flows
south and westward into Bristol Bay. A lake and several small tributaries that drain the southern
flanks of the volcano feed the Meshik River. The headwaters of most other creeks in the area also
originate on the slopes of the Aniakchak Crater and flow west-southwest toward Port Heiden and
Bristol Bay. Birthday Creek passes the airfield about 10 km to the south; Barabara Creek passes
about 8 km to the south; Abbott Creek passes less than 2 km to the south; and Reindeer Creek
passes about 4 km to the north (fig. 1). Hendrickson Lake is about 0.65 km? in size and is about
2.5 km east of the airfield; Sven Lake has a surface areas of about 0.3 km? and is about 2 km to the
southeast; and Goldfish Lake has a surface area of about 0.5 km? and is about 5.5 km to the south-
west. Mean annual runoff near Port Heiden is estimated to be about 0.01 to 0.02 (m3/s)/km2 (T.P.
Brabets, U.S. Geological Survey, written commun., 1995; Selkregg, 1976).

Small local streams may not be adequate sources of drinking water because of relatively low
discharge, probable tidal influence, and dissolved-iron concentrations (appendix 1) that likely
exceed U.S. Environmental Protection Agency (USEPA) and Alaska Department of Environmen-
tal Conservation drinking-water regulations (U.S. Environmental Protection Agency, 1995; Alaska
Department of Environmental Conservation, 1995). A stream that is impounded above tidal influ-
ence could possibly supply a small local population; however, the feasibility of such an impound-
ment is unknown. Water samples were taken from Abbott Creek in 1981, and major ions, dissolved
metals, radioactivity, and other water properties such as pH were determined. Dissolved-iron con-
centrations of 1.5 mg/L and manganese concentrations of 0.56 mg/L exceed current USEPA drink-
ing-water regulations of 0.3 and 0.05 mg/L, respectively (appendix 2). Analyses of water from
Goldfish Lake indicate an iron concentration of 0.8 mg/L, but other measured water properties are
within current drinking-water regulations.

The tide range averages 3.7 m near Port Heiden (Brower and others, 1977). The maximum
daily tide is about 4.4 m above sea level, and the minimum tide is about -1.3 m below mean sea
level (Brower and others, 1977). Surface-water bodies and aquifers near the coast probably are
influenced by tides.

Flooding and Erosion

According to the U.S. Army Corps of Engineers (1993), Port Heiden has a low flood-hazard
rating and there is no record of flooding in the area. Beach erosion is a common phenomenon near
Port Heiden (U.S. Army Corps of Engineers, 1993). Storm surges at high tide may cause beach ero-
sion and landward migration of the beach. The rate of beach erosion near Port Heiden is estimated
to be about 0.4 m/yr (appendix 1). Brower and others (1977) describe return periods for maximum
significant waves for Port Heiden. A S-year wave of 13 m is estimated for coastal areas near Port
Heiden. A wave of this magnitude would not affect the Port Heiden Airfield, which is at an eleva-
tion more than 20 m. However, maximum significant waves with return periods in excess of
50 years are higher than 20 m (Brower and others, 1977).
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SUMMARY

The Port Heiden Airfield is on the Alaska Peninsula about 700 km southwest of Anchorage
and about 5 km northeast of the fishing village of Meshik. Climatic conditions are influenced by
the Bering Sea and the North Pacific Ocean and are characterized by small temperature variations,
high humidity, heavy precipitation, and frequent cloudy periods. Vegetation in the Port Heiden area
consists of tundra, shrub tundra, and beach vegetation. Geologic materials in the Port Heiden area
consist of volcanic ash and debris-flow deposits, till, estuarine deposits, swamp deposits, alluvial
deposits, outwash deposits, and marine terrace deposits. The Meshik River and numerous creeks,
lakes, and wetlands are the chief fresh surface-water bodies in the Port Heiden area. The main aqui-
fers near Port Heiden consist of unconsolidated sand and gravel, volcanic tuff (mostly pumice), and
bedrock. Ground water is the chief drinking-water source for residents in the Port Heiden area. Sur-
face water and other ground-water sources represent alternative potable resources for the area.
However, adequate data are not available to-determine the present quality and quantity of these
alternative drinking-water sources.
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APPENDIX 1

A 1979 memorandum from Scott Wheaton, Alaska Area Native Health Service,
regarding ground-water availability and well construction near Port Heiden, Alaska
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TELEPHONE (907) 562-2343

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

ANALYTICAL REPORT

i SAMPLE LOCATION: Port Heiden, Alaska

CUSTOMER
. FOR LAB USE ONLY
DATE COLLECTED__8-18-83 TIME COLLECTED:__1100 RECVD.BY_RZ LAB #3353-2
SAMPLED BY__D.Lanning SOURCE Block 1 Iot 11 DATE RECEIVED 9-7-83
REMARKS High Iron and Manganese present. High Silicon DATE COMPLETED__ 9-16-83
indicates irreversible scaling of hot water §yst£nEDATE REPORTED 9-16~83
may Ooccur.
SIGNED J&;/W,c. AL
mg/1 mg/1 ’ " mg/1
[JAg,Silver <0.05 [JP,Phosphorous 0.058 [JCyanide
[JAT,Aluminum <0.05 [IPb,Lead __ <0.05 [ISulfate
[]As,Arsenic [JPt,Platinum [JPhenol
[JAu,Gold [1sb,Antimony [JTotal Dissolved 78
Solids
[]B,Boron []Se,Selenium [JTotal Volatile
Solids
[]Ba,Barium <0.05 [1Si,Sitlicon 19 [ JSuspended
Solids
[1Bi,Bismuth [ISn,Tin [Jvolatile Sus-
pended Solids
[]ca,Calcium 6.5 []ISr,Strontium [JHardness as 31
CaC
[1cd,Cadmium <0.01 [ITi,Titanium [JATkalinity as 36
CacCo
[JCo,Cobalt {JW,Tungsten (] 3
[JCr,Chromium <0.05 [Jv,Vanadium (1
[JCu,Copper <0,05 [JZn,Zinc <0.05 []
[JFe,Iron 0.69 [JZr,Zirconium ]
* * * * % *
[ JHg ,Mercury [ JAmmonia [Jumhos Conductivity___ 100
) Nitrogen-N
[IK,Potassium. 3.0 [IKjedah1 [JpH Units 7.0
Nitrogen-N
[IMg,Magnesium 3.1 [INitrate-N <0.1 [JTurbidity NTU
[IMn,Manganese 0.70 [INitrite-N [IColor Units
{IMo,Molybdenum {JPhosphorus [J .Coliform/100m1
) (Ortho)-P
[INa,Sodium 9.8 [IChloride (]
[N, Nickel [JFluoride (]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. J$/

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Héalth Sexrvice SAMPLE LOCATION:

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

_Port Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED__8-=18-83 TIME COLLECTED:__1100 RECVD.BY__RZ LAB #__3353-3
SAMPLED BY___D.Lanning _ SOURCE___Block 1 Iot 10 DATE RECEIVED___ 9-7-83
REMARKS__High Iron and Manganese present. High Silicon  (DATE COMPLETED___9-16-83
__indicates irreversible scaling of hot water systems DATE REPORTED. 9-16-83
may occur.
Istene s hve C. LA
mg/1 mg/1 ’ ~ mg/l
[JAg,Silver <0.05 [IP,Phosphorous 0.13 [ICyanide
[JAT,Aluminum <0.05 [JPb,Lead_________ <0.05 [ISulfate
[JAs,Arsenic [Jpt,Platinum []Phenol
[JAu,Gold [JSb,Antimony [JTotal Dissolved 95
Solids
[1B,Boron []Se,Selenium [JTotal Volatile
Solids
[1Ba,Barium <0.05 [1Si,Silicon 19 [ JSuspended
Solids
{18i,Bismuth [Isn,Tin [Jvolatile Sus-
pended Solids
[Jca,Calcium 8.5 [ISr,Strontium [JHardness as 42
CaC
[]Cd,Cadmium <0.01 [JTi,Titanium [JArkaTinity as 48
CaCO5
[JCo,Cobalt [IW,Tungsten (]
[]1Cr,Chromium <0.05 [Jv,vanadium (1
[JCu,Copper <0.05 [1Zn,Zinc <0.05 ]
[JFe,Iron 1.7 [1Zr,Zirconium (1
* * * * * *
[ JHg,Mercury [ JAmmonia [Jumhos Conductivity 130
. Nitrogen-N
[IK,Potassium 3.8 [IKjedahl [IpH Units 7.4
Nitrogen-N
[ JMg,Magnesium 4.4 [INitrate-N <0.10 [JTurbidity NTU

[IMn,Manganese 0.25

[JMo,Molybdenum

[INa,Sodium 13

[INi,Nickel

[JNitrite-N

[IColor Units

[JPhosphorus [] .Coliform/100m1
(Ortho)-P

[IChloride (]

[JFluoride (]




3, L\\‘x CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

TELEPHONE (807) 562-2343

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION: _Port Heiden, Alaska

. FOR LAB USE ONLY
DATE COLLECTED___8-18-83 TIME COLLECTED: 1120 RECYVD.BY GY LAB # 3231-1
SAMPLED BY D. ILanning SOURCE___ Block 1, Iot 9 DATE RECEIVED 8-23-83
REMARKS DATE COMPLETED 8-31-83
DATE REPORTED. 8-31-83
SIGNED )
mg/1 mg/1 ng/1
[JAg,Silver <0.05 [P ,Phosphorous 0.08 [ICyanide
[JA1,Aluminum <0.05 [JPb,Lead __<0.05 [JSulfate
[JAs,Arsenic [JPt,Platinum [ JPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved 95
Solids
[18,Boron []Se,Selenium [ITotal Volatile
Solids
[JBa,Barium <0.05 []Si,Silicon 17 [JSuspended
Solids
[]8i,Bismuth [JSn,Tin [Jvolatile Sus-
pended Solids
[]Ca,Calcium 11 [1Sr,Strontium [JHardness as 47
CaC
[]cd,Cadmium <0.01 []Ti,Titanium [JAlkalinity as 57
CaCo
[JCo,Cobalt [JW,Tungsten (] 3
(JCr,Chromium <0.05 {Jv,Vanadium (1
[JCu,Copper <0.05 [1Zn,Zinc <0.05 []
[JFe,Iron 1.1 [JZr,Zirconium (]
* * * * %*
[ JHg,Mercury [JAmmonia [Jumhos Conductivity__ 140
Nitrogen-N
[IK,Potassium 2.4 {JKjedahl [JpH Units
Nitrogen-N
[IMg,Magnesium 4.1 [INitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese 0.35 [INitrite-N [IColor Units
{IMo,Molybdenum [JPhosphorus [] .Coliform/100m1
- (Ortho)-P
“INa, Sodium 10 [IChloride (]
TINi,Nickel [JFluoride []
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| ConCraed _agqunifer (belov 4Sm) oAt REPO‘}TED 7-23-79
R ‘ - - - /) o ,
SIGNED/ £ A ~ A bs_ a{X{wrf.
mg/1 - | mg/1 ‘mg/1
,Siltver <0.05 [1P,Phosphorous 7.4 [ICyanide
sAluminum 3n0 [IPb,Lead <0.05 [ISulfate <1.0
,Aréenic <0.1 []Pt,Platinum <0.05 [ JPhenol
JGold__ <0.0] - [1Sb,Antimony <0.05 [JTotal Dissolved 578
i Solids
Bo 0.7 [1Se,Selenium 0.1 [1Total Vo]atule
A ] Solids
. oDbarium <0.05 []Si,Silicon 18.3 .[JSuspended
e | Solids
»Bismuth <0.05 - [JSn,Tin. ~<0.05 [Jvolatile Sus-
' ’ i pended Solids
,Calcium 1.1 [15r,Strontium ~<.0.05 [JHardness as ~ 20
. : CaCo
,Cadmium <0.05 [J1i,Titanium 0.5 []A]la?1n1by as 370
‘ _ - ' CaCo
,Cobalt <0.05 fJ4,Tungsten <0.1 ] 3
,Chromium <(0.05 []v,Vanadium =< 0.05 [1
.Copper <0.05 [1Zn,Zinc | <0.05 []
Jron_ 4.3 [1zr,Zirconium <.0.05 [] _
* * * - * * *
Mercury <<0.1 [ JAmmonia [ Jmmhos Conductivity _ 800
- Nitrogen-N . :
‘otassium 7 [IKjedah [JIpH Units 8.1
- Nitrogen-HN
Hagnesium 2.] [INitrate-N_ _ [Jturbidity nvu___
Manganese___~ 0.1 [INitrite-N [Jcotor Umits
Molybdenum ___ =0,05 __ [IPhosphorus . [IT.Coliform/i0Cml
. (Ortho)-p
Sodium_ 23y [IChoride 90 . L1
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Po-‘k Hoidm M: Fomo Sta.tion

U.S. DEPARTMENT OF THE INTERIOR '
GEOLOGICAL SURVEY

: WATER RESOURCES DIVISION .
Analyses by Geological Survey, United States Department of the Interior

watar Specs

(e gryvivimaoge rn PJ.Y, CITTiod

9-268 q (parts per million)
Laboratq." Dusler 20216
Date of collection . ...cceveveueanss 3/7/67
Silica (S102).veven.. ceerenenenes] Dk
II‘OD(FG).. ------- ess 000000t cee O.‘GEP
Manganese (Mn). ... qali%tve. .| . 0.2
Carboa Dioxids (CO2) A1
Calcium (Ca) ......... Ceeeeannes 0 15
Magnesium (Mg) ...... '5j3
Sodium (Na) ........... careccsens 1& :
Potassium (K) . .vvvenvncnnenennes| 2%
Bicarbonate (HCO;) ........ ceeeee| 62
Carbonate (CO3) v vvveeenennennane 0
Sulfate (SO¢) vevverenvenenns ceene 2.5
Chloridg (C1) . ..vevevnnnencnonnas 13
Fluoride (F) .vvverinnnenonnannns 0.4 -
Nitrate (NOg)...vvirrnennnnnnnnn. - 6.7
Dissolved solids
s Calculated . .uvvenenenanannnnnns 12
Residue on evaporation at 180 c.|
~-~Hardness as CaCO; ....ccidennen. 62
Noncarbonate hardness as CaCO, . 0
Alkalinity as CaCO;..,....... ceosf - 6,7
Specific conductance
(micromhos at 25°C)............ 9k |
53 & (R 7.5
070 U0 o X :
30I16-Fort Telden Adr Torce Stafiten, drillcd well ormed|by tha U. S. Alk Pores
dr-pth 81; feet pmuucs..a interm.n fren § koars to 3 hous yield| 20 CRi,| © 0 .
: ccxl.k vedatw:ll;upapr arancg clear - -
Iy aIssEyRaSJon



' Q , Fort Hedden
. H .S. DEPARTMENT OF THE INTERIOR o
, GEQOLOGICAL SURVEY Tt e
'WATER RESOURCES DIVISION
Analyses by Geological Survey, United States Department of the Interior y
9-268 q (parts per million) . _
Isboratory Musber . 8863
Date of collection.’.e.usennans.. . |3/3L/66 1

SIHca (S102)eeuvvenveenecanaenss]| b0
Il'On(Fe,....’............-.....;- 0.52

L 3

inganese Mn) Ceseceeaniaas 0.0L
arbon Dic:ide (CO2) 3.3
Calcium (Ca)..... ot eeereneeseses] 10
Magnesium (Mg) ccvveeneceeancene 9.7
Sodium (N2) . .eeeeeeennnns ceseess] 12

POtaSSium(K)................... ’-to

Bicarbonate (HCO3) cvvveeecneeees] &2 '

Carbonate (CO3) vevennnnnnn ceeees] ©
Sulfate (SO¢) ceeeeennnn FUU R 3
Chloride (Cl)........ R . {
Fluoride (F) ...... R B o
Nitrate(NO;).......'............. 0.2 et
Dissolved solids :
Calculated....... eeeeeanan ceee| 133 . —
Residue on evaporation at 180°C . _ e
Hardness as CaCO;3 ....v0.s ceeeed] €5 . o o I -
Noncarbonate hardness as CaCQOg..| == . : S L B

Alkalinity 3s CaCOys.veneeneenenes| 67

- Specific conductance 4 ; B

(micromhos at 25°C)....... ceeea | 158 - - — ,
PH .......... S S 11 : : :
ColOr . v evenninnnnn Ceeanaan ceees| Y0 B

-

8063 - Tlhth ACURQN, Port Heidex, Well £1, drilled, pt. of coll. et well, water clear
appearance, domestic use, Wl%, coll. bty Horvey, drilled 1553, depth 146°,

RN

—



well (at school?)
ﬁépth ?b;‘B? Eonéfgﬁe §;§e~ ]
ahalysis 2/17/72 o

Fi:0.27 Hard (CaCog3) 106

—

No; 0.4  TDS 250
CL 12 Temp.  40°F '

.Port Heiden (well 1.5 miles NW -of Wend R/W)
-analysis 5/24/67 (USAF well?)

Fe 0.3 Hard (CaCo3) 64

Nog 1.5 TDS 147

-CL-CA 16mg 5.8

depth 120' 6" *"open end"

Two other deep wells - unknown location
#1 USAF depth 146' 1958 drilled
# 2 USAF depth 84' (20 gpm)

See attached water analysis sheéts.




STATE OF ALASKA
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

DRINKING WATER ANALYSIS

INORGANIC, ORGANIC, PHYSICAL AND RADIOCHEMICAL CONTAMINANTS

[TO BE COMPLETED BY PUBLIC WATER SUPPLIER - Public Water System & Sample Description

“:ntification Number

c%u//é /' $0cbha P 6‘5 GDEC

(,F blic Water System Name

Dl  Oeppliel

eearl SR il

Address (Sveet or P.

éaé/ /JJSM /«/d/Zw Stzctce Mm

LNéa s
Sample Date

&-7-57

Cxtv

State Zip Code

ﬁSurface Water

[3 Ground water

D Treated Water
P& untreated wWater

Check the box to the left of the contaminants listed below for the analysis desired:

D Routine Sample
D Special Purpose Sample

TO BE COMPLETED BY CERTIFIED LABORATORY

Laboratory Name

State of Alaska

Address (Street or P. O. Bo )m
onjt erg and

Sampie Number

PTH 100 -8/

rtation Number

MeTtat Conservation
Lab Operatioas

Labatory Analysis Number

510819 0 ¥ _

Date

X5/

ReceinBv
/

ORGANICS
LIMIT Mg/
O3 Endrin (0.0002)
O Lindane {0.004)
I

O Methoxychior (0.1)

; !
3 Toxaphene {0.005) i ] i

[
024D (0.1) ’ :
O 2,4,5- TP Silvex (0.01) B
(3 Total Trihalomethanes (0.1) N
Emax.Trihalomethane Pot. (0.1) ; :/\/D
O a

i i i
0 L1
RADIOACTIVITY

LIMIT pCiil

g
O Gross Alpha® (5) N
O Radium 226 & 228 (5) Pl
3 Gross Beta {(50) {

A
3 Strontium-90 (8) Pl
0 Tritium (26,000) Py

*When found in excess of 5 pCi/l, analysis fdr Radium 226P

is required.

Ciey, State and Zip Code EZugl'a{'s AA‘£'39'§§24
INORGANICS
LIMIT Mg/1
t{l-\rsenic (0.05) ; t
Dﬁrium (1) % I TR
(- o Cadmium (0.010) ! 3. D
| = Chromium (0.05) ' | N
( %uoride (2.4) : T
fron (0.3) :/ Y
o1 Lead (0.05) | |
Qﬁanganese (0.05) !O . ‘5 }A
Mercury (0.002) ] { L i D
Wtrate {as N) (10.) i ' R I\/‘D
Selenium (0.01) . NID
Bﬁlver (0.05) ; i /VD
& Sodium (250 /3.
0 L
o R
PHYSICAL
T
& Color (15) (O] Pey
O Turbidity (1) NTU
r..a
[
{ O

TR - Indicates Trace Detected
ND - Indicates Not Detected

NCRD - Indicates No Confirmable Resdiue Detected

ate Analysis Completed

(=23 &1

Signature of Laboratory Supervisor

T O Tt

Date Reported

y-24-5)

18-2001(Rev. 1/81)




L. f{}l)\J\MQhQW

L Sampler

n Pt — 00 =¥

ADEC SAMPLE INFORMATION SHEET Sample Number ‘ ‘E\
1
. » Time and Date o

Collection
B 51081904

1. Specify the exact sample location so there is no confusion about where the sam-

ple was collected. Provide a map or sketch, and a written description.
At Cacol — Nea ﬁmd

Ludwntick RAWD- Sl

2. .. Provide the following information for all sources:
A. Physical appearance/properties of th;a wéter‘-
Color 22%51 z! {(Z 7\ Q Turbidity AZ CM g EZ 3&3 % lj
Taste [\ M “'CA‘( dé’ Temperature
odor A 0 pi _{

B. Describe the area immediately surrounding the sample site including near-

by honey buckets, 0il storage areas, landfills, etc
(7 Margh_| WetUndsS  ~ 1]z Ml -C—(rm'\ %&\‘/

( C. The water is: [:] Treated @ Untreated

D. Describe any tidal influence: Z /] CQ

If samples were taken from a water treatment facility, describe the sampling points
in #1 above, and indicate whether the water originated from a ground water, or sur-
face water source.

3. For surface sources, describe the following:

A. Sample depths and distance from shore: .4)” Lﬂmf\, SA}A&LX‘A
~ //L mde  bovee  spne
B. Approximate flow rate: S}{ﬂ V\d e,
- d

4, For ground water sources, describe:

A. Depth of well:

B. Pumping rate and drawdown of well:

5. Comments: ?DSS (\;\C( voakur <{\L( (el dﬂ und IEWLQ//\JO\




APPENDIX 2

Water-quality data for Abbott Creek and for ground water near Port Heiden

A-2




DATE:

REPLY TO

ATTN OF:

SUBJECT:

TO:

UNITED STATES GOVERNMENT

January 2, 1979 memorandum

A-EHB Alaska Area Native Health Service
Box 7-741, Anchorage, Alaska 99510

Port Heiden (Meshik) Well Construction
John Hutchison

Attached for your review and use in water well construction and p]énning
is a report summarizing groundwater availability at Neshik near Port

Heiden, Alaska.

WhalerD

ott Whdaton
Geologis

Attachment

cc: Valerie Kramer
Sherry Linford

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan

OPTIONAL FORM NO. 10
(REV. 7-76;

GSAFPMR (41 CFR) 101-11.¢€
$010-112



PORT HEIDEN, ALASKA
GROUNDWATER AVAILABILITY AND WELL CONSTRUCTION

SUMMARY :

The United States Public Health Service proposes the construction of a
potable water supply for the Port Heiden Native village of Meshik. Water
availability has been discussed in earlier Public Health Service and other
reports. The following summarizes available information and outlines most
probable soils and groundwater conditions.

CONCLUSIONS :

1.

Soils in general consist of alluvium, beach deposits, dune sands,
glacial deposits, and volcanic ash deposits. Boggy areas are likely
underlain by thin to thick organic silts.

Depth to bedrock is not known specifically but apparently is about
100 feet below the ground surface. Bedrock probably consists of
layered sedimentary (shales, silty sandstone) and volcanic (breccia,
sandstones, flows) rocks.

Discontinuous permafrost may exist in the Meshik vicinity but a thick
active layer is probable. Although no permafrost is probable within
the village, the most 1ikely area for its presence is near the south-
eastern shore of Goldfish Lake.

Surface water sources include nearby shallow lakes and small streams.
Analysis of water from Goldfish Lake shows a high iron content (0.8 ppm)
but otherwise good quality water. Quality may deteriorate under winter
ice. Ocean wave contamination of Goldfish Lake could occur during
severe storms but is not likely. Streams are marginally feasible as
water sources due to very low discharge, possible tidal influence, and
a likely high dissolved iron content.

Shallow wells (16 to 20 feet) produce water for individual households
and the village school. Water quality is fair to poor. Iron content
apparently has a range of about 0.3 ppm to 2.5 ppm. Chloride content
increases seasonally. Water production declines slightly during cold
winters.

In the Port Heiden area deeper wells produce 20 to 25 gpm from bedrock
aquifers. Well logs are not available but it is probable that the aquifers
consist of shattered sedimentary or porous volcanic rock, particularly
volcanic breccia or vesicular lavas. The water quality is fair with a
dissolved iron content of 0.35 to 0.9 ppm. Chloride content is very low.



RECOMMENDATIONS :

1.

Construction of a deep community well at Meshik is recommended. A
deep well should produce greater quality and quantity water than a
shallow well and would be less subject to saltwater encroachment.

The deep well should be drilled into bedrock to intercept a bedrock
aquifer. Neither casing nor screening should be regquired in the rock
portion of the well. Bedrock will likely be encountered above

85 feet below the ground surface but may be as deep as 200 feet.
Bedrock aquifers can be anticipated between 85 and 150 feet below

the surface.

Drilling in the surface sediments should, in general, be fairly easy.
However, dense gravels and some cobbles and boulders may be ancountered.
In addition, wells may enter breccia - angular coarse rock fragments -
in the bedrock sequence.



CUSTOMER _Alaska Area Native Health Service SAMPLE LOCATION:

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

Port Heiden, Alaska
FOR LAB USE ONLY

DATE COLLECTED 8-18-83 TIME COLLECTED: 1210 RECVD.BY__GY ____ LAB #3231-4
SAMPLED BY____D. Lanning SQURCE__ Block 2, Iot 5 DATE RECEIVED __8-23-83
REMARKS DATE COMPLETED 8-31-83
DATE REPORTED 8~31-83
SIGNED . '
mg/1 mg/1 / ma/l
[JAg,Silver <0.05 [1P,Phosphorous 0.15 [JCyanide
[JA1,Aluminum____<0.05 []Pb,Lead __ <0.05  [JSulfate
[JAs,Arsenic [Jpt,Platinum [JPhenol
[JAu,Gold []sb,Antimony []Total Dissolved 96
Solids
[]B,Boron [1Se,Selenium [JTotal Volatile
Solids
[]Ba,Barium <0.05 [1Si,Silicon 16 [ JSuspended
Solids
[]Bi,Bismuth [JSn,Tin [Jvolatile Sus-
pended Solids
[]Ca,Calcium 12 []Sr,Strontium [JHardness as
CaC
[]cd,Cadmium [1Ti,Titanium [JATkaTinity as 60
CaCO3
[ICo,Cobalt [IW,Tungsten (1
[]Cr,Chﬁomium <0.05 [Jv,Vanadium (]
{JCu,Copper <0.05 {JZn,Zinc <0.05 0]
[JFe,Iron 0.80 [1zr,Zirconium (1
* * * * * *
[JHg,Mercury [ JAmmonia [Jumhos Conductivity___ 140
. Nitrogen-N
[JK,Potassium 2.5 [JKjedahl [JpH Units
. Nitrogen-N :
[IMg,Magnesium 4.2 [INitrate-N [JTurbidity NTU
[IMn,Manganese 0.42 [INitrite-N [JColor Units
[IMo,Molybdenum [JPhosphorus [] .Coliform/100m1
. (Ortho)-P
[INa,Sodium 11 [IChioride {1
[INi,Nickel [JFluoride (]




e ;:\ CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

(=

LABORATORIES

CUSTOMER _Alaska Area Native Health Service

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

SAMPLE LOCATION:

Port Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED__8-18-83 TIME COLLECTED:___ 1245 RECVD.BY___GY LAB #_3231-2
SAMPLED BY__D. Lanning SQURCE___Block 2, Iot 1 DATE RECEIVED 8-23-83
REMARKS DATE COMPLETED 8-31-83
{
DATE REPORTED. 8-31-83
SIGNED
mg/1 mg/1 £§4ng/1

[]Ag,Silver <0.05 []P,Phosphorous._ 0.16 [ICyanide
[JAT,Aluminum___<0.05 [IPb,Lead ___<0.05 [ISulfate
[JAs,Arsenic [JPt,Platinum [JPhenol
[JAu,Gold [Isb,Antimony [JTotal Dissolved___105

Solids
[18B,Boron []Se,Selenium [JTotal Volatile

Solids
[]Ba,Barium <0.05 []si,Siticon 4.4 [JSuspended

Solids
[1Bi,Bismuth [ISn,Tin [Ivolatile Sus-

pended Solids
[ICa,Calcium 16 [ISr,Strontium [JHardness as 67

CaC
[]cd,Cadmium <0.01 [JTi,Titanium [JAtkalinity as 84

CaCo
[JCo,Cobalt [IW,Tungsten (1 3
[JCr,Chromium <0.05 [Jv,Vanadium []
[JCu,Copper <0.05 [JZn,Zinc <0.05 []
[JFe,Iron 3.1 [JZr,Zirconium [1

* * * * * *
[ JHg,Mercury [ JAmmonia [Jumhos Conductivity 170
Nitrogen-N
[JK,Potassium 2.8 [JKjedahl [IpH Units
Nitrogen-N

[ IMg,Magnesium 5.0 [INitrate-N <0.10 [JTurbidity NTU

[JMn,Manganese 0.25

[INitrite-N

[JColor Units

[JMo,Molybdenum [JPhosphorus [] .Coliform/100m1
(Ortho)-P

[INa,Sodium 11 [IChloride []

[INi,Nickel [JFluoride (]




CUSTOMER _Alaska Area Native Health Service SAMPLE LOCATION:

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

Port Heiden, Alaska

F AB USE ONLY
DATE COLLECTED_8-18-83  TIME COLLECTED:_12:30 RECVD.BY et LAB #_3261-1
SAMPLED BY__D. Ianning squrce_Block, Lot 2 IDATE RECEIVED 8-25-83
REMARKS [DATE COMPLETED 5-1-83
DATE REPORTED 9-1-83
|SIGNED . ’g
mg/1 mg/1 mg/1 ‘
[JAg,Silver _<0.05 []P,Phosphorous. 0.33 [ICyanide
[JA1,Aluminum____<0.05 [1Pb,Lead <0.05 T1Sulfate
[JAs,Arsenic [(JPt,Platinum [ JPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved____ 123
Solids
[]B,Boron []Se,Selenium [JTotal Volatile
Solids
[]Ba,Barium <0.05 []Si,Silicon 14 [ JSuspended
Solids
[18i,Bismuth [ISn,Tin [Jvolatile Sus-
pended Solids 80
[JCa,Calcium 19 [JSr,Strontium [JHardness as
CaC
[JCd,Cadmium <0.01 [JTi,Titanium []A]kg?inity as 90
CaCo
[JCo,Cobalt [JW,Tungsten (] 3
[ICr,Chromium <0.05 [Jv,vanadium [1
[JCu,Copper <0.05 [1Zn,Zinc— <0.05 [1
[JFe,Iron 3.2 [JZr,Zirconium g
* * * * *
[ JHg ,Mercury [ JAmmonia [Jumhos Conductivity__ 150
Nitrogen-N
[1K,Potassium 4.1 [IKjedah [IpH Units 7.3
Nitrogen-N ,
[IMg,Magnesium 6.3 [INitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese 0.30 [INitrite-N [JColor Units
[JMo,Molybdenum [JPhosphorus [] .Coliform/100m1
(Ortho)-P
[INa,Sodium 14 [IChloride [1
[INi,Nickel [JFluoride (]




L

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. J5/f<

A7=5\
{2-{%95%
AR TELEPHONE (907) 562-2343

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

ANALYTICAL REPORT

CUSTOMER  Alaska Area Native Health Service SAMPLE LOCATION: _ Port Heiden, Alaska

: FOR LAB USE ONLY
DATE COLLECTED__8-18-83 . TIME COLLECTED: 1220 RECVD.BY RZ___LAB #_3261-2
SAMPLED BY__D. Lanning SQURCE__Block 2, Iot 3 DATE RECEIVED _8-25-83
REMARKS DATE COMPLETED 9-1-83
DATE REPORTED 9-1-83
SIGNED L4
mg/1 mg/1 mg/1
[JAg,Sitver <0.05 [JP,Phosphorous 0.12 [Icyanide
[]A1,Atuminum___<0.05 [1Pb,Lead <0.05 [1Sulfate
[JAs,Arsenic [IPt,Platinum [JPhenol
[JAu,Gold [1Sb,Antimony [JTotal Dissolved 95
Solids
[18,Boron [1Se,Selenium. [JTotal Volatile
Solids
[IBa,Barium <0.05 []Si,Silicon 17 [JSuspended
Solids
[18i,Bismuth [ISn,Tin [Jvolatile Sus-
pended Solids
[JCa,Calcium 11 [Jsr,Strontium [JHardness as 43
CaC
[]cd,Cadmium <0.01 []Ti,Titanium []A1 kg?inity as 57
CaCO3
[JCo,Cobalt [JW,Tungsten []
[JCr,Chromium___<0.05 []v,Vanadium []
[JCu,Copper <0,05 [JZn,Zinc <0.05 []
[JFe,Iron 1.6 [JZr,Zirconium (]
* * * * *
[ JHg,Mercury [ JAmmonia [Jumhos Conductivity__ 140
Nitrogen-N
[JK,Potassium 3.5 [IKjedanl [JpH Units 7.7
Nitrogen-N ,
[IMg,Magnesium 4.5 [INitrate-N 0.33 [JTurbidity NTU
[IMn,Manganese 0.09 [INitrite-N [JColor Units
[JMo,Molybdenum [JPhosphorus [] .Coliform/100m1
] (Ortho)-P
[INa,Sodium 12 [JChloride []
[INi,Nickel [JFluoride (]




TELEPHONE (907) 562-2343

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

Port Heiden, Alaska

T

: ’k\\
A
AN

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:
FOR LAB USE ONLY
DATE COLLECTED__ 8-18-83 TIME COLLECTED:____1215 RECVD.BY__GY LAB #_3231-3
SAMPLED BY__ D. Lanning sourCE__ Block 2, Iot 4 DATE RECEIVED __8-23-83
REMARKS | DATE COMPLETED 8-31-83
DATE REPORTED. 8-31-83 <
SIGNED .
mg/1 mg/1 ﬁgyl
[JAg,Silver <0.05 []P,Phosphorous 0.06 [JCyanide
[JA1,Aluminum <0.05 [IPb,Lead __<0.05 [JSulfate
[JAs,Arsenic [IpPt,Platinum [IPhenol
[JAu,Gold [1Sb,Antimony [Total Dissolved 88
Solids
[]B,Boron []Se,Selenium [JTotal Volatile
Solids
[IBa,Barium <0.05 []Si,Silicon 5.7 [JSuspended
Solids
[1Bi,Bismuth [JsSn,Tin [JVolatile Sus-
pended Solids
[Jca,Calcium 11 [1Sr,Strontium [JHardness as 23
CaC
[]Cd,Cadmium <0.01 [JTi,Titanium []A]kg?inity as 60
CaCo
[JCo,Cobalt [IW,Tungsten (] 3
[]Cr,Chromium <0.05 [lv,Vanadium [1
{JCu,Copper <0.05 [(1Zn,Zinc <0.05 (]
[JFe,Iron 4,2 [JZr,Zirconium []
‘ * * * * * *
[JHg,Mercury [ JAmmonia [Jumhos Conductivity___ 140
Nitrogen-N
[JK,Potassium 2.2 [IKjedahl [IpH Units
Nitrogen-N -
[IMg,Magnesium 4.1 [INitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese 0.49 [INitrite-N []Color Units
[IMo ,Molybdenum {JPhosphorus [] .Coliform/100m1
. (Ortho)-P
[INa,Sodium 10 [IChloride (]
[INi,Nickel [JFiuoride (]




CUSTOMER ___RAlaska Area Natiwve Health . SAMPLE LOCATION:
5-6-83

DATE COLLECTED

TELEPHONE (807) 562-2343

ANCHORAGE INDUSTRIAL CENTER

5633 B Street

ANALYTICAL REPORT

TIME COLLECTED:

SAMPLED BY___Archibald  SOURCE__Jim Christianson Well

REMARKS __Soft water with high iron and manganese. High
silicon indicates irreversible scaling of hot

water systems may occur.

Pt. Heiden, 2K

DATE COMPLETED
DATE REPORTED.

o
%0 1y 80

X

FOR LAB USE ONLY

RECVD.BY_EY ______IAB #2591-1
DATE RECEIVED__6-9-83

6-14-83

6-16-83

mg/1 mg/1 7 ma/1 _
[]Ag,Silver <0.05 []P,Phosphorous 0.16 [JCyanide
[JA1,Aluminum___<0.05 [JPb,Lead <0.05 [JSulfate
[JAs,Arsenic []Pt,Platinum [JPhenol
[JAu,Go1ld []Sb,Antimony [JTotal Dissolved 23
Solids
[18,Boron []Se,Selenium [JTotal Volatile
Solids :
[]Ba,Barium <0.05 []si,Silicon 21 [ IJSuspended
: Solids
[]Bi,Bismuth [Isn,Tin [Ivolatile Sus-
pended Solids -
[Ica,Calcium 11 []Sr,Strontium [JHardness as 30
, C
[Jcd,Cadmium <0.01 [JTi,Titanium A]kg?inity as 80
| CaC0y
[JCo,Cobalt [IW,Tungsten (]
[1Cr,Chromium <0.05 [Jv,Vanadium (]
[JCu,Copper <0.05 [JZn,Zinc <0.05 (]
[JFe,Iron 1.0 [1Zr,Zirconium []
* * * * * *
[IHg,Mercury [ JAmmonia ;dﬁghos Conductivity___140
. Nitrogen-N
[IK,Potassium 3.2 [IKjedahl [JpH Units
) itrogen-N
[IMg,Magnesium 4.3 JHNitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese____0.19 [INitrite-N [IColor Units
[IMo,Molybdenum [1Phosphorus [] .Coliform/100m1
) (Ortho)-P
[INa,Sodium 12 [IChloride (]
[INi,Nickel [JFluoride ]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (807) 562-2343

ANALYTICAL REPORT

CUSTOMER _Alaska Area Native Health Service _ SAMPLE LOCATION:

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

Port Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED___8-18-83 TIME COLLECTED: 1155 RECVD.BY__RZ ____LAB #_3261-3
SAMPLED BY__D. Lanning SQURCE__ Block 2, Iot 6 DATE RECEIVED, 8-25-83
REMARKS DATE COMPLETED 9-1-83
DATE REPORTED 9-1-83
SIGNED -
mg/1 mg/1 ¢/ mg/l
[]Ag,Silver <0.05 [JP,Phosphorous. 0.14 [ICyanide
[JA1,Aluminum___<0.05 [IPb,Lead <0.05 [ISulfate
[JAs,Arsenic [JpPt,Platinum [JPhenol
[JAu,Gold [JSb,Antimony [JTotal Dissolved 100
Solids ,
[18,Boron []Se,Selenium [JTotal Volatile
Solids
[1Ba,Barium <0.05 []Si,Silicon 18 [JSuspended
Solids
[1Bi,Bismuth [ISn,Tin [Jvolatile Sus-
pended Solids
[Jca,Calcium 11 []Sr,Strontium [JHardness as 49
CaC
[1cd,Cadmium <0.01 [JTi,Titanium []A]kg?inity as 57
CaCo
[JCo,Cobalt {JW,Tungsten (] 3
[JCr,Chromium___<0.05 [Jv,Vanadium (]
[JCu,Copper <0.05 [Jzn,Zinc <0.05 []
[JFe,Iron 1.6 [JZr,Zirconium (]
* * %* * * *
{ JHg ,Mercury [JAmmonia [Jumhos Conductivity_140
Nitrogen-N
[JK,Potassium 3.6 [JKjedahl [JpH Units 7.6
Nitrogen-N
[IMg,Magnesium 4.4 [INitrate-N <0.10 [JTurbidity NTU

[IMn,Manganese___ .0.44 [INitrite-N [JColor Units

[JMo,Molybdenum [JPhosphorus [] .Coliform/100m!
. (Ortho)-P

[JNa,Sodium 12 [JChloride []

[INi,Nickel [JFluoride (]




W/ ,’%‘- CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

(O(IE 335 ‘

LABORATORIES

CUSTOMER Alaska Area Native Health Service

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

TIME COLLECTED:___1145

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

SAMPLE LOCATION:

Port Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED_8-18-83 RECVD.BY_R& _ |AB # 3261-4 |
SAMPLED BY D- Lanning Block 2, Iot 7 IDATE RECEIVED .8-25-83
REMARKS DATE COMPLETED 9-1-83
DATE REPORTED 9-1-83
SIGNED ' .
mg/1 - mg/] ¢ mg/
[JAg,Silver <0.05 []P,Phosphorous 0.15 [ICyanide
[JA1,Aluminum <0.05 [JPb,Lead <0.05 [JSulfate
[JAs,Arsenic [JPt,Platinum [JPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved 95
- Solids
[18,Boron [1Se,Selenium [JTotal Volatile
Solids
[1Ba,Barium <0.05 []si,Silicon 18 [JSuspended
' Solids
[1Bi,Bismuth [1Sn,Tin [Jvolatile Sus-
pended Solids
[JCa,Calcium 9.5 []Sr,Strontium [JHardness as 47
CaC
[]cd,Cadmium <0.01 [JTi,Titanium []Alkg?inity as 50
CaCo
[JCo,Cobalt [JW,Tungsten 1 3
[1Cr,Chromium <0.05 [Jv,vanadium [1]
[JCu,Copper <0.05 [1zn,Zinc <0.05 0]
[JFe,Iron 3.0 {1Zr,Zirconium (]
* * * * *
[ JHg,Mercury [JAmmonia [Jumhos Conductivity130
Nitrogen-N
[IK,Potassium 3.6 [IKjedanl [JpH Units 7.6
Nitrogen-N
[IMg,Magnesium 4.1 [INitrate-N <0.10 [ITurbidity NTU
[IMn,Manganese 0.37 [INitrite-N [JColor Units
[IMo,Molybdenum [JPhosphorus [] -Coliform/100m1
. (Ortho)-P
[INa,Sodium 11 [IChloride (]
[INi,Nickel [JFluoride (1]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. %

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

A
J

0
s
\
\

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

CUSTOMER__Alaska Area Native Health Service SAMPLE LOCATION: Heiden, Alaska

: FOR LAB USE ONLY
DATE COLLECTED__8-18-83 TIME COLLECTED:__1130 RECVD.BY__RZ __LAB #_3353-1 |
SAMPLED BY D.Lanning __SOURCE__Block 2, Iot 8 DATE RECEIVED 9-7-83
REMARKS High Manganese present. High Silicon DATE COMPLETED 9~16~-83
- _indicates irreversible scaling of hot water DATE REPORTED 9-16~83
systems may occur.
SIGNED ' L. LA
mg/1 mg/1 “mg/l
[JAg,Silver <0.05 [P ,Phosphorous 0.080 [ICyanide
[JA1,Aluminum <0.05 [JPb,Lead 4 <0.05 [JSulfate 2.9
[]As,Arsenic [JPt,Platinum []Phenol
[]Au,Gold []Sb,Antimony []Total Dissolved o
Solids
[18,Boron [1Se,Selenium [JTotal Volatile
' Solids *
[]Ba,Barium <0.05 []Si,Silicon 21 [JSuspended
Solids
[1Bi,Bismuth [1Sn,Tin_- [Ivolatile Sus-
pended Solids
[Jca,Calcium 8.0 []Sr,Strontium [JHardness as 39
CaC
[1cd,Cadmium <0.01 [ITi,Titanium [JAkaTinity as 48
. CaCo
[JCo,Cobalt [IW,Tungsten [] 3
[1Cr,Chromium <0.05 [Jv,Vanadium [1]
[1Cu,Copper. £0.05 [1Zn,Zinc <0,05 []
[JFe,Iron_ 1.2 [JZr,Zirconium []
* * * * * *
[ JHg,Mercury [JAmmonia [Jumhos Conductivity 120
' . Nitrogen-N
[IK,Potassium 3.6 [IKjedahl [IpH Units 7.0
. Nitrogen-N
[IMg,Magnesium 4.1 [INitrate-N <0.1 [JTurbidity NTU
[IMn,Manganese 0.22 [INitrite-N [IColor Units
[IJMo,Molybdenum [JPhosphorus [] .Coliform/100m1
. (Ortho)-P
[INa,Sodium 12 [JChloride 12 0]
[INi,Nickel [JFluoride (]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. \77
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AR TELEPHONE (907)-279-4014
-------- 27433

ANALYTICAL REPORT
CUSTOMER __Alaska Area Native Health Service SAMPLE LOCATION:

DATE COLLECTED_12-1-82 TIME COLLECTED:
SAMPLED BY_Pete Archibald goyrcp_Hud Well Iot 11 Block 1

REMARKS Tron exceeds maximum recommended level for drinking
Silicon Aluminum levels due, in part, to

mm.

ANCHORAGE INDUSTRIAL CENTER
64 5633 B Street

<

.., ..
S ¢
1 Mro g go™

\

Port Heiden, Alaska

AB USE ONLY
F% L EAB # 1207-3

RECVD.BY
IDATE RECEIVED_December 9, 1982

DATE COMPLETED. December 20, 198:

DATE REPORTEp_December 20, 1982

SRl . — Istenep Davuk o, Sacty,
[JAg,Silver <0.05 []P,Phosphorous 0.17 _ []Cyanide
[JAT, Aluminum 0.65 [IPb,Lead <0.05  [Jsulfate
[]As:Arsenic [Jpt,Platinum [JPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved 70
[]B,Boron []Se,Selenium []?gl;?sVo1atile
[]Ba,Barium <0.5 []si,Silicon 26 []gﬁlz)gzded ”
[1Bi,Bismuth [ISn,Tin []Sg};iile Sus-
[]ca,Calcium 7.7 []sr,Strontium []g::gﬁgsgol;ds 33
[1cd,Cadmium <0.01 [1Ti,Titanium []E\?ﬁg?inity as 43
[JCo,Cobalt » [IW,Tungsten []CaC03
[JCr,Chromium <0.05 [Jv,vanadium (]
[JCu,Copper <0.05 [1Zn,Zinc 0.06 _ []
[IFe,Iron_ 2.1 [JZr,Zirconium £] < - < - *
[1Hg,Mercury [JAmmonia [Jmmhos Conductivity___ 120
[JK,Potassium 3.0 []§32322$n-N [IpH Units
[JMg,Magnesium 3.9 []:%E::gg?&N 0.13  [ITurbidity NTU
[IMn,Manganese 0.05 [INitrite-N. t]Co]or Units
[IMo,Molybdenum [JPhosphorus [IT.Coliform/100m1
[INa,Sodium 12 []égqgsggép (1]
[INi,Nickel [IFluoride (]




: levels due, in part, to Suspended Solids.

- CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907)-278-4014
274-3364

ANALYTICAL REPORT

CUSTOMER __ Alaska Area Native Health Services SAMPLE LOCATION:

DATE COLLECTED_12-2-82

SAMPLED BY Steve St.

_TIME COLLECTED: _—

ANCHORAGE INDUSTRIAL CENTER
§633 B Street

30URCE__Bud Well Iot 10 Block 1

Anthony
REMARKS

Iron and Manganese exceeded recommended maximum

levels for drinking water.

Silicon and Aluminum

Port Heiden, Alaska
FOR LAB USE ONLY
RECVD.BY LAB #_1207-2

DATE RECEIvVEp_Decenber 9, 1982

DATE COMPLETED. December 20, 198:

DATE REPORTEp_December 20, 1982
smnsoOaﬂwA- O, Baser

mg/1 mg/1 ﬁ§71
[JAg,Silver <0.05 [1P,Phosphorous 0.16  .[]Cyanide
[JA1, Aluminum 0.54 []Irb,Lead <0.05 _ []Sulfate
[]As;Arsenic [JPt,Platinum [IPhenol
[JAu,Gold [JSb,Antimony []To%a; Dissolved 35
: Solids
[]8,Boron [1se,Setlenium [];o%a; Volat1le
olids
[]Ba,Barium <0.5 [1si,Silicon 26 []gu?pgnded
olids
[1Bi,Bismuth [ISn,Tin [Ivolatile Sus-
pended Solids
[]ca,Calcium 8.7 [Jsr,Strontium [JHardness as 42
CaC
[]cd,Cadmium <0.01 [J7Ti,Titanium (1A ka??inity as 47
CaCo
[JCo,Cobalt [IW,Tungsten ] 3
[JCr,Chromium <0.05 [Jv,Vanadium []
[1Cu,Copper. <0.05 [1Zn,Zinc <0.05__ []
[JFe,Iron 1.2 [1zr,Zirconium (1
* * * * * *
[ JHg ,Mercury [JAmmonia [Jmmhos Conductivity____ 120
. Nitrogen-N -
[JK,Potassium 3.0 [IKjedanl [IpH Units
_ ] Nitrogen-N
[ JMg,Magnesium 4.3 [INitrate-N 0.20 _ [Jrurbidity NTU
7 JMn,Manganese 0.22 [INitrite-N, [JColor Units
_JMo,Molybdenum [IPhosphorus [1T.Coliform/100m1
~ . (Ortho)-P
"INa,Sodium 13 [IChloride 0]
LINi,Nickel [JFluoride []




274-3364 5633 B Street

ANALYTICAL REPORT
CUSTOMER _Alaska Area Native Health Service  SAMPLE LOCATION:

TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER

Port Heiden, Alaska

DATE COLLECTED__12-8-82 TIME COLLECTED:__——.
SAMPLED BY Dave Wahto SOURCE__Hud Well Iot 9 Block 2

REMARKS__Iron and Manganese exceeds maximm rcommended levels
for drinking water. Silicon and Alumimm levels due
in parts to Suspended Solids.

FOR LAB USE ONLY

RECVD.BY_GY | AB #_1207-1

DATE RECEIVED_December 9, 1982

1

DATE COMPLETED. December 20, 1982

DATE REPORTED_December 20, 1982

SIGNED_LQout & Posen

mg/1 mg/1 "mg/1
[JAg,Silver <0.05 [JP,Phosphorous 0.16 _ []cyanide
[JA1,Aluminum 1.1 [IPb,Lead <0.05  [JSulfate
[]As;Arsenic []rt,Platinum [JPhenol
[JAu,Gold [1Sb,Antimony [1Total Dissolved e
Solids
(]8,Boron [1Se,Selenium [JTotal Vo]at11e
) <0.5 27 Solids
[]1Ba,Barium . []si,Silicon [JSuspended
o Sol1ids
[18i,Bismuth [ISn,Tin [Jvolatile Sus-
. 8.1 pended Solids
[Jca,Calcium . [JSr,Strontium [JHardness as 41
CaC
[]cd,Cadmium <0.01 []Ti,Titanium [JAlkalinity as 40
CaC03 .
[1Co,Cobalt []w,Tungsten []
[1Cr,Chromium <0.05 [Jv,Vanadium ]
[JCu,Copper. <0.05 [1zn,Zinc 0.0 13
[JFe,Iron 1.9 t]Zr,Zirconium £] - * < - -
[ JHg,Mercury [JAmmonia [Jmmhos Conductivity__ 190
) "~ Nitrogen-N :
[1K,Potassium 3.8 [1Kjedahl [IpH Units
] 4.3 Nitrogen-N 0.10
[ JMg,Magnesium . [INitrate-N . [JTurbidity NTU
{JMn,Manganese 0.22 [INitrite-N. [JColor Units
[ JMo ,Molybdenum []?hosphgrus [JT.Coliform/100m1
. ] Ortho)-P
[INa, Sodium . 14 [IChloride 0]
TINi,Nickel [JFluoride. 0]




.;;?‘u"('p-f.
LIl

TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
274-3364 5633 B Street

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION: Port Heiden, Alaska
FOR LAB USE ONLY
DATE COLLECTED_12-15-82 TIME COLLECTED: |RECVD.BY__GY LAB #_1239

SAMPLED BY Pete Archibald gqurce_New Well Iot 8 Block 2 1DATE RECEIVED_December 15, 1982

REMARKS_Iron and Manganese exceed recammended drinking water |[DATE COMPLETED. December 21, 1982
level Aluminum and Silicon due, in part, to Suspended DATE REPORTED. December 21, 1982

Solids. : . .
— . SIGNED_omul O Mnaer
mg/ mg/1 ~ mg/T
[JAg,Silver <0.05 []P,Phosphorous 0.07  [ICyanide
[JA1, Aluminum 0.12 []Pb,Lead _<0.05  [JSulfate
[]As;Arsenic [Jrt,Platinum : [JPhenol
[JAu,Gold [1Isb,Antimony [JTotal Dissolved 75
Solids
[18,Boron []Se,Selenium [JTotal Volatile
Solids .
[]Ba,Barium <0.5 []Si,Silicon 23 [JSuspended
Solids
[18i,Bismuth [1Sn,Tin [Jvolatile Sus-
pended Solids
[]ca,Calcium__ 1.7 [1Sr,Strontium [JHardness as 37
CaC
[]cd,Cadmium <0.010 []Ti,Titanium [JAikalinity as 46
CaCo
[JCo,Cobalt [JW,Tungsten 1 3
[JCr,Chromium <0.05 [Jv,Vanadium [1
[JCu,Copper <0.05 [1Zn,Zinc <0.05 _ []
[JFe,Iron | 0.57 [Jzr,Zirconium (]
* * * * * *
[IHg,Mercury [JAmmonia [Jmmhos Conductivity____ 130
o Nitrogen-N '
[JK,Potassium 3.6 [IKjedahl [JpH Units
T Nitrogen-N
[JMg,Magnesium 4.3 [INitrate-N 0.11  []Turbidity NTU
{JMn,Manganese 0.18 [INitrite-N [JColor Units
[ JMo,Molybdenum [JPhosphorus {JT.Coliform/100m}
) (Ortho)-P
[INa,Sodium 13 [JChloride 0]

[INi,Nickel [JFluoride []




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASK A, IivC

CUSTOMER Alaska Area Native Health Service

TELEPHONE (807)-278-4014
274-3364

ANALYTICAL REPORT

DATE COLLECTED__11-8-82
SAMPLED BY_Pete Archibald SQURCE

TIME COLLECTED:
Iot 8 Block 1 New HUD Site

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

SAMPLE LOCATION: Port Heiden, Alaska

REMARKS_High Iron and Manganese content, also high Silicon

indicates irreversible scaling of hot water systems

FOR LAB USE ONLY
RECVD.BY___ &Y LAB #_935-2

DATE RECEIVED_November 8, 1982

DATE COMPLETED. November 12, 1982

DATE REPORTED_November 12, 1982

may occur.
SIGNED_QS'X-eNum a. %d’p
mg/1 mg/1 mg/1
[JAg,Silver <0.05 [1P,Phosphorous 0.32 [Jcyanide
[JA1,Aluminum 0.29 [IPb,Lead <0.05 [JSulfate
[JAs,Arsenic [Jpt,Platinum [JPhenol
[JAu,Gold [1Sb,Antimony [JTotal Dissolved 120
Solids
[18,Boron [1Se,Selenium [JTotal Volatile
Solids
[JBa,Barium <0.5 []si,Silicon 16 [JSuspended
Solids
[18i,Bismuth [ISn,Tin [Ivolatile Sus-
21 : pended Solids 67
[]ca,Calcium []Sr,Strontium [JHardness as
CaC
rJcd,Cadmium <0.01 [ITi,Titanium (1A kg?inity as 76
CaCO3
[]Co,Cobalt [IW,Tungsten (]
[]Cr,Chromium <0.05 [Jv,Vanadium []
[]Cu,Copper_ <0.05 [1Zn.Zinc <0.05 3
IJFe,Iron 1 [1Zr,Zirconium (1
* * * * *
T ]Hg,Mercury [JAmmonia [Jmmhos Conductivity_270
_ Nitrogen-N
[JK,Potassium 4.4 [JKjedahl [JpH Units
Nitrogen-N
I JMg,Magnesium 3 [INitrate-N <0-10 _ [Jrurbidity NTU
[IMn,Manganese 0.21 [INitrite-N [IColor Units
[JMo,Molybdenum [JPhosphorus [JT.Coliform/100m1
] (Ortho)-P
[INa,Sodium 1 [IJChloride []
[INi,Nickel [JFluoride ]




“fofsd\ CHEMICAL & GEOLOGICAL LABORATORIES OF ALASL 4, INC. g
.:H.,.' : \

.

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service  SAMPLE LOCATION:

TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER 3 .
274-3364 5633 B Street [N

DATE COLLECTED__11-8-82 TIME COLLECTED:

SAMPLED BY_Steve St. SOURCE__Iot 10 Block 2
Anthony

REMARKS

High Iron content and high Silicon indicates irre-

versible scaling of hot water systems may occur.

Port Heiden, Alaska

FOR. LAB USE ONLY
RECVD.BY o%”!' LAB #_ 9251

IDATE RECEIVED_November 8, 1982

DATE COMPLETED. Novermber 12, 1982

DATE REPORTED_November 12, 1982

stenep Ao phey € - foty

mg/1 mg/ mg/TL
[JAg,Silver <0,05 [ ]P,Phosphorous 0.13 [JCyanide
[JA1,Aluminum <0.05 [JPb,Lead <0.05 [JSulfate
[JAs,Arsenic {Jrt,Platinum [JPhenol
[JAu,Gold [1Sb,Antimony [JTotal Dissolved 85
Solids
[]8,Boron []Se,Setenium [JTotal Volatile
Solids .
[JBa,Barium <0.5 []si,Silicon 17 [JSuspended
Solids
[18i,Bismuth [Isn,Tin [Jvolatile Sus-
pended Solids
[]Ca,Calcium 7.4 []Sr,Strontium [JHardness as 33
CaC
[]Cd,Cadmium <0.01 []Ti,Titanium [JAlkaTinity as 44
CaCo
[1Co,Cobalt [IW.Tungsten >
[JCr,Chromiun______<0.05 [V,Vanadium []
[1Cu,Copper. <0.05 (JZn,Zinc <0.05 _ []
[JFe,Iron 0.69 [JZr,Zirconium ]
* * * * * *
[JHg,Mercury [ JAmmonia [Jnmhos Conductivity_120
Nitrogen-N
[JK,Potassium 4.4 [JKjedahl [JpH Units
Nitrogen-N
{ JMg,Magnesium 3.4 [INitrate-N <0.10 [JTurbidity NTU
[ JMn,Manganese <0.05 [INitrite-N, [JColor Units
[JMo,Molybdenum [ JPhosphorus {JT.Coliform/100m1
. . (Ortho)-P
[INa,Sodium 10 [JChloride 0]
TINi,Nickel [JFluoride (]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 5622343  ANCHORAGE INDUSTRIAL CENTER

Teus EPE ysS ,TFﬁ”3Bs““” ' , ’
™E T creflicss . ?EtD«-éscD.I:ﬁgﬁ:l\(ss ks

ANALYTICAL REPORT
HE pe=OMM
CUSTOMER__Alaska Area Native Health SAMPLE LOCATION: _Pt. Heiden, 2K '

| FOR LAB USE ONLY
DATE COLLECTED _TIME COLLECTED: RECVD.BY_EY LAB #2591-4
SAMPLED BY__Hendricks  SOURCE._ Matson Well

DATE RECEIVED 6-9-83
REMARKS__Soft alkaline water with hich iron and manganese

DATE COMPLETED__ 6-14-83

[IMn,Manganese 0.07

[INitrite-N

Unusually high phosphorous present. DATE REPORTED 6-16-83
— sxenzn_éﬁ,m%)é/ e
mg/1 mg/1 7 mg/1
[JAg,Silver <0.05 [JP,Phosphorous 4.9 [JCyanide
[JA1,Aluminum 0.75 [IPb,Lead <0.05 [JSulfate
[JAs,Arsenic [Jrt,Platinum [ JPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved 405
Solids
[]B,Boron [1Se,Selenium [JTotal Volatile
Solids '
[18a,Barium <0.05 [1si,Silicon 15 [JSuspended
Solids
[18i,Bismuth [JSn,Tin [Ivolatile Sus-
pended Solids
[Jca,Calcium 1.5 [Isr,Strontium [JHardness as 15
CaC .
[Jcd,Cadmium___ <0.01 [ITi,Titanium [1A k:?? inity as 350
A CaCo
[JCo,Cobalt [JW,Tungsten {1 3
[JCr,Chromium____<0.05 [Jv,Vanadium 1
[]Cu,Copper <0.05 []Zn,Z’inr <0.05 []
(JFe,Iron 1.0 [JZr,Zirconium (]
* * * * *
[ JHg,Mercury [JAmmonia [Jumhos Conductivity___ 670 _
. Nitrogen-N
[JK,Potassium 6.9 [IKjedahl [IpH Units
. Nitrogen-N
[IMg,Magnesium__ 2.4 [INitrate-N 0.42 [JTurbidity NTU

[JColor Units

[IMo,Molybdenum [JPhosphorus [] .Coliform/100m1
] (Ortho)-P

[INa,Sodium 145 [IChloride (]

[INi,Nickel [JFluoride 0]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. .J</ -

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health SAMPLE LOCATION: _Pt. Heiden, 2K
FOR LAB USE ONLY
DATE COLLECTED TIME COLLECTED: RECVD.BY _EY ______LAB #2501-3
SAMPLED BY_Archibald  sURCE_Orville wertlinyO IDATE RECEIVED___6-0-83
REMARKS__SLightly hard water with high iron and manganese.  |DATE COMPLETED__6-14-83
High silicon indicates irreversible scaling of hot  |nare REPORTED.  e-16-83
water systems may occur.
SIGNED
mg/1 mg/1 mg
[JAg,Silver <0.05 [JP,Phosphorous 0.54 [ICyanide
[JAT1,Aluminum 0.68 []Pb,Lead <0.05 [JSulfate
[JAs,Arsenic [JPt,Platinum [JPhenol
(JAu,Gold [ISb,Antimony [JTotal Dissolved___110
Solids
[]B,Boron []Se,Selenium [JTotal Volatile
Solids ’
[]Ba,Barium <0.05 []Si,Siticon 24 [JSuspended
Solids
[18i,Bismuth [ISn,Tin - [Jvolatile Sus-
. pended Solids
[JCa,Calcium 14 [1Sr,Strontium [JHardness as 66
C
[]Cd,Cadmium <0.01 [JTi,Titanium A]kg?inity as ag
CaCo
[JCo,Cobalt [IW,Tungsten (] }
[Jcr,Chromium___<0.05 [Jv,Vanadium [1—
[JCu,Copper <0.05 _ [Jzn,Zinc <0 05 [J
[JFe,Iron 1.5 [JZr,Zirconium []
*  x * * * *
[ Hg,Mercury [JAmmonia /jiﬂﬁhos Conductivity__170.
. Nitrogen-N
[IK,Potassium 6.0 (IKjedanl [IpH Units
) Nifrogen-N
[IMg,Magnesium__ 7.0 itrate-N 0.15 [JTurbidity NTU
[IMn,Manganese___ 0.64 [JNitrite-N [JColor Units
(Mo ,Molybdenum.-— {IPhosphorus {] .Coliform/100m1
) (Ortho)-P
{INa,Sodium 13 [IChioride 0]
[INi,Nickel [IFluoride (1




UNITED STATES DEPARTMENT OF THE INTERIOR

2GW
GEOLOGICAL SURVEY
WATER ANALYSIS
Location Port Heiden Well Czo&nty
Source " Depth (ft) =~ Diam (in.)
Cased to (ft) comeoete- Date drilled Point of coll.
Owner
Treatment ; Use
WBF wL — Yield —
Temp (°F) Appear. when coll. — - e
Collected 2-17=72 Yy o BE o R
Remarks Pumice soil, no permafrost, 150% from water to sewer down grade, good drainage,
mg/1 an/1 mg/1 ap/1
Silica (SiO2) 38 Bicarbonate (HCO3) 39 0.84
Aluminum (Al) Carbonate (CO3) 00 0.00
Iron (Fe) (total) 0.27 MBAS 0.00
Manganese (Mn) 0.57 Sulfate (SOs4) 2,8 0,06
Copper (Cu) 0.04 Chloride (Cl) 112 i 3.16
Zinc (Zn) 0.29 Fluoride (F) 0.1 | 0,01
Arsenic _as (As) 0 ug/l Barium (Ba) 0 4
ug/1
Calcium (Ca) 23 1,13 Lead (Pb) 2 ug/l
. Nitrate as N 0,09 !
Magnesium (Mg) 12 0,99 Nitrate (NO3) i 0,4 i 0,01
Sodium (Na) 37 1,61 Cadmium (Cd) 4 ug/l
Potassium (K) 4,8 0.12 Silver (Ag) 2 ug/1
Selenium (Se) 3 ug/l Chromium (Cr) ! 0 ug/1
Total 3.85 Total ; 3.88
me/l
Specific conductance
(micromhos at 25° C) 452
Dissolved solids:
Calculated 250 pH 7.5
Residue on evaporation at 180°C
Color 5
Hardness as CaCO; 106
Noncarbonate 74
Alkalinity as CaCo3 32 ,/

Lab. No. Col 15321

Field No.

Project State (EC)



y

J.S. DEPARTMENT OF THE INTERIO

7Lkth ACWRON

—_—
" 7 Port Heiden

GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior

(parts per million)

9-268 q
Ieboratory Wumber E{i63
Date of collection......... ST 3/31/66
Silica (Si0z). cvveverrrenennneenn. Lo
Iron (Fe)..oeerenerinneneneennnnn 0.52
dl;/llgnganese 1 1) 0.0h
hon Dicxide (602) 3.3
Calcium (Ca) v ovveveennennnnnnn. 10
Magnesium (Mg) ..........ccven.. 9.7
Sodium (Na) .........covuenenn.. 8 524
Potassium (K) .......covevneannn 1.6
Bicarbonate (HCOj3) .. vcvvvneenn. 82
Carbonate (COg) . .vvvvevnennnn... 0
Sulfate (SO¢) +vvvvvvnrnnnnnennn. 1.9
Chloridg (C1) e evvuenveeeennnnan. 17
Fluoride (F) ........cvvveunnnnn. Ol
Nitrate (NOg) .. veuvuerurnennennn. 0.2
Dissolved solids ,
Calculated . ..........ccuounn... 133
Residue on evaporation at 180°C .
Hardness as CaCOj .......ouenn... 65
Noncarbonate hardness as CaCOy..| =~
Alkalinity as CaCOyq.....cvuunn.. 67
Specific conductance ‘
(micromhos at 25°C)............ 108
PH ...l i 7.6
Color. ... i it 10

8663 - Tlhth ACWRON, Port Heiden, Well #1, drilled, pt. of coll. at well, water clear
appesrance, domestic use, 41°, coll, by Harvey, drilled 1958, depth 1k6'.

24027

L - "_.,.g%' - HEM'ST" W
76283 DATE STARTED Z / o .C i
Palmer 1958 or0 9 DATE COMPLETEDZ—ZZ—Z¢ — CHECKED




Port. Heiden Mr Force Station

U.S. DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
Analyses by Geological Survey, United States Department of the Interior

9-268 q (parts per million)
Date of collection......... e 8/1/67
Silica (S102). v v evveeeerennnrennns bl
Iron (Fe)..vu e iiiiniieannennnaan 0.89
Manganese (Mn). .. alitative. .. 6.2
Calcium (Ca) ......... e 15
Magnesium (Mg) . .....c..cocvennn. 5.8
Sodium (Na) . vvueueeneenennennnn. 14
Potassium (K) . voveenunnennnnnns A
Bicarbonate (HCO4) .o vvvvevvnnntn a2
Carbonate (COg) . .ovvivenninnnnn. o
Sulfate (SOg) v vvvvverinnnennn. 7.5
Chloridg (C1) ....ccvvvivinnnnnnn. 1
Fluoride (F) ......covivevnnennnn Q.4
Nitrate (NOs).vovvveereennnnnnn.. 6.7
Dissolved solids

Calculated . ....oovvennnnennnnn 12

Residue on evaporation at 180°C .
Hardness as CaCOj .............. 62
Noncarbonate hardness as CaCOyg. . 9
Alkalinity as CaCOyg.............. 67
Specific conductance

(micromhos at 25°C)............ 1%7 !

24027



U.5. DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior
(parts per million)

9-268 q

Port Relden
UBAF
Vapor Pisee

laboratory Nunber

83

Qe

Date of collection................

5/4/63

S/4f63

Calcium (Ca) o v e iiiieennnennn
Magnesium (Mg) ........covvvunn.
Sodium (Na) . .........cccevevnn...
Potassium (K) . ......ovvvveennnn.
Buran
Bicarbonate (HCOs) .. .vvvvvvvenn.
Carbonate (COg) . oovvvvnnnnnn.,
Sulfate (SO¢) v veriiiniiniennn.
Chloridg (C1) .......... e
Fluoride (F) ....cvvvvinvninnnnn.
Nitrate (NOg).......ovvvvean..
B.rate (B&Q‘Z)
B.rax (NagByoy)
Dissolved solids
Calculated .....................
Residue on evaporation at 180°C .
Hardness as CaCOj; ..............
Noncarbonate hardness as CaCOyg. .
Alkalinity as CaCOyg..............

Specific conductance
(micromhos at 25°C)............

b,000

370
k3o

6.9

33 - Pirt Betdg (T2 vy AG § ¥ Bet. 3) Hiert

te abgent, Puint of collection - Puwer.
. from condensate tank.

24027



. U.S. DEPARTMENT OF THE INNAJIOR
CGEOLOGICAL SURVEY

WATER RESOURCES DIVISION

ITT - Port Heiden

Ay

Analyses by Geological Survey, United States Dapartment of the Interior

9-268 q (parts per million)
r
145 G ‘
Laboratory Number _ 5~-3-71
Date of collection................ 5-3~71
Silica (S102) - v v eueenenenenn. ....| 40
Iron (Fe)....{tetal) ... ......... 0.37
Manganese (Mn)........ PO 0.12
Calcium (Ca) . vvvieiriveeeennn. 18
Magnesium (Mg) . ...overnneennnns 5.9
Sodium (Na) . vt viiiieneineeaanenn 15
Potassium (K) .. ....civiieiennnnn 3.3
Bicarbonate (HCOsg) ....cvvvvenn.. 81 .
Carbonate (COsg) ... ovvvivne... 00 |
Sulfate (SOg) v ei i iieann. 5.5
Chloride (C1) ..., 22 !
Fluoride (F) ........ ... ...t 0.3 |
Nitrate (NO3) .. ..o iin .. 0.2 f
Dissolved solids :
Calculated ......... P TR 150 !
Residue on evaporation at 180°C . ! ! |
Hardness as CaCOj .............. 69 ! i
Noncarbonate hardness as CaCOs..| 3 ; i ;
Alkalinity as CaCOj........oovn.. 66 j :
: ! !
Specific conductance ! i
(micromhos at 25°C)............ 228 { ; !
PH e 7.5 ? : %
167) Lo SO S ! : i
| ! : '
! ‘_ s |
| | s
’ | i
3 | |

14568 — Port Heiden ITT Site, Well °#ly“€oTT¥cted at pumphouse,
murky appearance, sampling depth - 1207,

by J.M. Yerkes,



U.S. DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the. Interjor
(purtsTrormitien (pilligrans per liter

661& E&y ﬁﬁﬁa ﬁﬁ'

Pord Boldsn

9-268 q

Labosratory Nusbor 11843
, approez.

Date of collection................ 41908

ilica (Si0z2) . v vvvrermnrnnnnennnn 1.8
Iron (Fe).. v ir i iiiiiinnnnnn G.88
Manganese (Mn)., ...ceoeeveenens -
Garbon Diexide (Glg) 3
Calcium(Ca) .......ovvvennn.n.. 1.8
Magnesium (Mg) . ....ovvvrnennn.. o0
Sodium (Na) ....coviirvnnnnnnnn.. 0.2
Potassium (K) . .....oovveniennnnn 2.8 ‘
Bicarbonate (HCOs) . o.vvvvvnnn.. &
Carbonate (COs) ... vvvveneon., ¢
Sulfate (SO¢) «vvvevevernrnenannns 6.5
Chloride (C1) ... .... ST 8.0
Fluoride (F) .......iieiniinnannn 6.1
Nitrate (NOs) .« vveseeeernnnnnn. 0.3
Dissolved solids

Calculated ..................... £

Residue on evaporation at 180°C .
Hardness as CaCOgj .............. 3
Noncarbonate hardness as CaCOy;. . ¢
Alkalinity as CaCOj3.........u.... 8
Specific conductance

(micromhos at 25°C)............ 14
PH o 8.8
Color. ..o e 18
11243-68-541 « Cold Bay Do, #5, |Port Hejden, suprface walor

2uo027




LEAG MY UG, B8 - rurt Helden

J.S. DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior
9-268 q (partsspenmiltion) (milligrass per liter)

Laboratory Nuszber 11800

Date of collection....... e aene -8 03

Iron (Fe). v it iiieinneannnns 4

Calcium(Ca) ...covvivininnnnn...
Magnesium (Mg) .................
Sodium (Na) . ...oviinenvnnnnenn..
Potassium (K) .......coouveennn.

Bicarbonate (HCO4) .. cvvvvvvvnnns
Carbonate (COsg) ... vvivvevneann.
Sulfate (SOg) «. v vvv it
Chloridg (C1) ... vvv vt
Fluoride (F) .......oiiiuvennn.n.
Nitrate (NO3).............. ...t

Dissolved solids
Calculated . ....................
Residue on evaporation at 180°C .
Hardnessas CaCOj; ..............
Noncarbonate hardness as CaCOy. .
Alkalinity as CaCOj;..............

Specific conductance
(micromhos at 25°C)............ 180

11R0C-63-1199 - Cold Buy det. §6, Port Heiflen, ocollested hy Sgt. Hebert R.
¥right at disobarge of well puop before trpstment.) Appesrsnce clear,
tsupereture 409F

24027
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LABORATORIES

TELEPHONE (907} 562-2343

. // %’:\ CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. J;

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

CUSTOMER _Alaska Area Native Health Service SAMPLE LOCATION: Pt. Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED__5-6-83 TIME COLLECTED: — RECVD.BY Gy LAB #_2573-1.
SAMPLED 8Y__P,Archibald SOURCE_Roht.Christianson Well _ {DATE RECEIVED 6-7-83
REMARKS  High Iron and Manganese. High Silicon indicates DATE COMPLETED 6-13-83
irreversible scaling of hot water systems may occur. DATE REPORTED 6-13-83
SIGNED C.
mg/1 mg/1 4 mg/1
[JAg,Silver <0.05 [ JP.Phosphorous 0.26 [ICyanide
[JA1,Aluminum 1.3 []Pb,Lead <0.05 [JSulfate
[JAs,Arsenic [JPt,Platinum [ JPhenol
[JAu,Gold []Sb,Antimony [JTotal Dissolved 84
Solids
[18,Boron [1Se,Selenium [JTotal Volatil
Solids ’
[]Ba,Barium <0.05 []si,Silicon 23 [ JSuspended
' Solids
[18i,Bismuth [ISn,Tin [Ivolatile Sus-
pended Solids
[ICa,Calcium 12 []Sr,Strontium [JHardness as 57
CaC
[]Cd,Cadmium <0.01 []Ti,Titanium []A]kg?inity as 60
CaC04
[ICo,Cobalt [IW,Tungsten []
[JCr,Chromium <0.05 [Jv,Vanadium (1
[JCu,Copper <0.05 [JZn,Zinc <0.05 (]
[JFe,Iron 3.7 [1Zr,Zirconium (]
* * * * * *
[JHg,Mercury [JAmmonia [Jumhos Conductivity____140
) Nitrogen-N '
[JK,Potassium 3,5 [ JKjedahl [IpH Units
Nitrogen-N
[IMg,Magnesium 5.1 [INitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese 0.24 [INitrite-N [IColor Units
[IMo,Molybdenum [JPhosphorus [] .Coliform/100m1
] (Ortho)-P
[INa,Sodium 13 [JChloride ]
[INi,Nickel [JFluoride (]




CUSTOMER _Alaska Area Native Health Service SAMPLE LOCATION:

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

P+, Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED__5-8=83 TIME COLLECTED: —_— RECVD.BY _GY ____LAB #_ 2573-4
SAMPLED BY P.Archibald SQURCE Dennis Matson Well _ |DATE RECEIVED 6-7-83
REMARKS DATE COMPLETED___6-13-83
DATE REPORTED 6-13-83
SIGNED :
mg/1 mg/1 4 mg/T
[1Ag,Silver <0.05 []P,Phosphorous 0.36 [ICyanide
[JA1,Aluminum <0.05 [Irb,Lead <0.05 [JSulfate
[JAs,Arsenic [JpPt,Platinum [JPhenol
[JAu,Gold [1Sb,Antimony [JTotal Dissolved 120
Solids
[18,Boron [1Se,Selenium [JTotal Volatile
Solids
[1Ba,Barium <0.05 []Si,Siticon 17 [1Suspended
Solids
[181,Bismuth {Isn,Tin [Ivolatile Sus-
pended Solids
[Jca,Calcium 17 []sr,Strontium [JHardness as 67
CaC
[Jcd,Cadmium <0.01 [JTi,Titanium [IA ka??inity as 110
CaCO
[JCo,Cobalt [JW,Tungsten [] 3
[JCr,Chromium <0.05 [Jv,vanadium 0]
[]Cu,Copper <0.05 [JZn,Zinc <0.05 [
[JFe,Iron 0.38 [JZr,Zirconium []
* * * * * *
[ JHg ,Mercury [ JAmmonia [Jumhos Conductivity 175
. Nitrogen-N
[]K,Potassium 3.2 []Kjedahl [1pH Units
. Nitrogen-N
[IMg,Magnesium 5.8 [INitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese 0.52 [INitrite-N [JColor Units
[IMo,Molybdenum [JPhosphorus [] .Coliform/100m1
) (Ortho)-P
[INa,Sodium 17 [IChloride (]
[INi,Nickel [JFluoride (]




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. J5HA<i=s
o VA

CUSTOMER _Alaska Area Native Health Service

TELEPHONE (907) 562-2343

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

SAMPLE LOCATION:

Pt. Heiden, Alaska

FOR LAB USE ONLY

DATE COLLECTED 5-15-83 TIME COLLECTED: — RECVD.BY__GY LAB #_2573-3
SAMPLED BY_P,Archibald  SOURCE__Emil Christianson DATE RECEIVED 6-~7-83
REMARKS _High Iron and Manganese. High Silicon and DATE COMPLETED ‘6-13-83
Aluminum indicates irreversible scaling of hot DATE REPORTED 6-13-83
water systems may occur. ,
SIGNED , C.
mg/1 mg/1 4 mg/1
[JAg,Silver <0.05 [P ,Phosphorous 0.30 [ICyanide
[JA1,Aluminum 3.0 []Pb,Lead <0.05 [ISulfate
[JAs,Arsenic [Jrt,Platinum [ JPhenol
[JAu,Gold [1Sb,Antimony [JTotal Dissolved 26
Solids
[]B,Boron []Se,Setenium [1Total Volatile _
Solids
[18a,Barium <0.05 [1si,Silicon 26 [JSuspended
Solids
[IBi,Bismuth [ISn,Tin [Jvolatile Sus-
. pended Solids
[Jca,Calcium 11 [ISr,Strontium [JHardness as 69
CaC
[]cd,Cadmium <0.01 [ITi,Titanium [JAkalinity as 70
CaCo
[JCo,Cobalt [JW,Tungsten [] 3
[JCr,Chromium <0.05 [Jv,Vanadium (]
[]Cu,Copper <0.05 [1Zn,Zinc <0.05 []
[JFe,Iron 9.2 [1Zr,Zirconium []
* * * * * *
[IHg,Mercury [ JAmmon ia [Jumhos Conductivity_ 130
Nitrogen-N
[IK,Potassium 4.5 [IKjedahl [IpH Units
Nitrogen-N
[IMg,Magnesium 6.2 [INitrate-N <0.10 [JTurbidity NTU
[IMn,Manganese 0.37 [INitrite-N [IColor Units
[JMo ,Molybdenum [JPhosphorus [] .Coliform/100m1
) (Ortho)-P
[INa,Sodium 13 _ [JChloride 0]
[INi,Nickel [JFluoride []




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

TELEPHONE ({907) 562-2343

ANALYTICAL REPORT

CUSTOMER __ Alaska Area Native Health Service SAMPLE LOCATION: __ Pt. Heiden, Alaska

FOR LAB USE ONLY
DATE COLLECTED__5-19-83 TIME COLLECTED: — RECVD.BY_GY LAB #_2573-2
SAMPLED BY_P.Archibald  SOURCE_Alec Constantine Well ___ (DATE RECEIVED 6-7-83
REMARKS___Slightly high Iron, Hich Silicon indicates  |DATE COMPLETED 6-13-83
irreversible scaling of hot water.systems may occur DATE REPORTED 6-13-83
SIGNED );&227 L C. Ly
wa/T mg/T *~ m/l
[JAg,Silver <0.05 []P,Phosphorous 0.13 [JCyanide
[JA1, Aluminum 0.14 []Pb,Lead <0,05 [JSulfate
[JAs,Arsenic [JpPt,Platinum [JPhenol
[JAu,Gold []JSb,Antimony [JTotal Dissolved 90
: Solids
{1B,Boron []Se,Selenium [JTotal Vo]atw]e
Solids
[1Ba,Barium <0.05 []Si,Silicon 21 [ JSuspended
Solids
[1Bi,Bismuth [1Sn,Tin [Jvolatile Sus-
pended Solids
[]ca,Calcium 14 []Sr,Strontium [JHardness as 49
CaC
[]Cd,Cadmium <0.01 []Ti,Titanium []A]kg?inity as 80
CaCo
[JCo,Cobalt [JW,Tungsten (3 3
{JCr,Chromium <0.05 [Jv,vanadium [1
{JCu,Copper <0.05 []Zn,Zinc <0.05 []
[JFe,Iron 0.68 [JzZr,Zirconium {1
* * * * * *
[ JHg,Mercury [JAmmonia [Jumhos Conductivity 140
Nitrogen-N
{JK,Potassium 3.6 [IKjedahl [JpH Units
Nitrogen-N
[IMg,Magnesium 3.1 [INitrate-N <0.10 [1Turbidity NTU
[JMn,Manganese <0.05 [INitrite-N [JColor Units
[IMo,Molybdenum [JPhosphorus [] .Coliform/100m1
] (Ortho)-P
[INa,Sodium 14 [IChioride [l
[INi,Nickel [JFluoride (]




Ik AN

v

AR YS TPORT T 3/15/74
WATEE_ANALYSIS REPORT FORM 73, p |
Mafl leport to: ARCH HAMMETIY, ADMIN, OFFICER r ) ?
OFFICE OF I':VTPONMENTAL MEALTH . C 154 ;
P. Q, BOX 7-741 ek
ANCHORAGL, AK 99510
NAME OR LOCATION: _ PoRT \—\-E\QE‘\f
COLLECTED BY: R.FLMORE DATEQULY {414  nour:
{ (4 L]
VYATER SYSTEM :
1. Well Type Depth Gailons .per minute
2. Surface Water: : Temporary / Permanent [ /
3. Number of llomes Served: ‘ \
4,

Treatment: / / Yes Zg/ No New OW

PURPOSE OF ANALYSIS

/__/ 1. Vater Approval for Building Permit. (Column 1)
dzé/—-—z. Routine Analysis. (Column 1 & 2).
/ _/ 3. Special: Check Specific Items for Analysis : (Columns 1,2,3)
COLUNN 1 COLUMN 2 coLuM 3
~__ Analysis Limits Anal. Limit : : Analysis Limits
Tron (Fe) 2.72 0.3 Magnesium 125 | {Sodium (Ra) : . D00
Fluoride (F) Q.79 1.5 {Mg) (8 _| Potassium (X)
Chloride (Cl) 28 250 Calcium 300 | [Sulfate
(P04) .05 good| | (Ca) - § (504) P50
Phosphate 0.7 30 poor| {Turbidity 2y 5 | |sulfite -
Total Hardness 50 soft| Color >300 15 | P<*(S01) 5.0
L 83 300 hard| |Bicarbomnate goga Jitrate (NO2) 10
detexzents 4 0 (1CO03) 500 Suspended
6.5 /8 [poor Solids
pll 2.2l | 8.5 Carbonate o | 350 | Brsenic (As) 0.01
Specific Alkalinity 37 350 | [Copper (Cu) 1.0
Conductance 37 : Total Dis- . Cyanide (Cn) 0.0])
Eolved 32 }/ 500 | [Phenols ' 0.00
Rocrd 3//,/7'{ olids Zinc (zn) 5.0
Barium (Ba) 1.0
COMMENTS : Cadmium (Cd) 0.0]
TLead Ph) 0,05
Silver (Ag) 0.0
Mercury (lg) 0.05
Manganese (Mn) 0.05
INSTRUCTIONS:

: | 8/1 .
1. PRinse container several times in water source to be sampled. //77 %9@

A Fublic Nealth Laboratory
© - «e cap on sarple container firmly. SRO, 'edical Arts Bldg.
: S Pouch J R
camnle in carton mailer. and forwgrd to: Juneau. AK 99801 0cT 9.~




APPENDIX 3

Well logs for the Port Heiden area, Alaska
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e T

CHCoC TITE

SOIL BORING LOG

'LOCATION __PORT HEIDEN. oATE  A-15-79
f,;_..;g'EST HOLE NO. __GLD | INSPECTOR ROBSON
TRATI- . | :
ICATION - e :
: | - w| SAMPLE TYPE
2 o GENERALIZED SOIL LOG a &
3 = : | = REMARKS
ilajo :
3 wJ wul . - )
3 o - | .

I—|(E @ 8" PEPTH. _ '

T [E—4AND, 4ILTY, UGHT TAN IN LOLOR (M /&F)

1[5 “OME GRAVEL ENTRAINED.
' ‘..: .: . .
1, _;z‘r_i-emo,eu:rv, ANGULAZ. MED. (5M/5F) — o sueey Tuee
1w | (AP?&DX.‘A 4 LLOVG

5> : INCLUDED.

T2 oo~ AGGREGATE (PUMILE) 1/4" (4P) )

T — SHILT

J,-»,.!.G ::.-}':q--eAND LLEAN ,5ATURATED V/ 1/87 To | 4" -
. ’ (PUMILE) (oM’ s // R L0l SPLIT SPOOM

T ::..".: BOH :
{ PLE ANALYSIS _
10. DEPTH DESCRIPTION GROUP BLOWS "N"
JOA 4AND, M TD L, DIRTY W/ PUMILE TO A . .

: /24 MAX. (oM) .
08 17’ HAND, (LEAN 4HATURATED, PUMILE ASH A 7-6" G
MIXTURE , 4OFT, EALILY LRALHED .(F2) 16! 237
| - ' 18-6"
LOOSE MIXTURE (5M)

OTES: MISCELLANEOUS DATA

« E TERM AGLGREGATE REFER TO THE

DEPTH OF HOLE __18 FT.

“WOLLANIL BRELLIA FOUND THROULHOUT Moot | DIA.OF CASING > IN.

THE SAMPLES.

DEPTH OF GROUND WATER Y2 FT
DEPTH OF REFUSAL
WT. OF HAMMER ___ (60 LB%
AVG.FALLOF HAMMER __20%




. y
‘\

SOIL BORING LOG

< T b
~ 1

ULIFOO

LOCATION _ PORT HEIPEN DATE __A4-15-79
(....TEST HOLENO. _ Gl INSPECTOR _EOB-50N
STRATI- .
ic TION - e .
: | | < w| SAMPLE TYPE
= o GENERALIZED SOIL LOG a & o
izl = ' = REMARKS
Jlajo
]l w] w . 72
T =T ] .
B — PEAT

HE—SAND, LLEAN M. TO_ L. W/ 207 AbH LONTENT

2 To |/8 " AGUREGATE (9P/4M) @Al HPUIT 4POON

Fal— SAND LOARLE SHUBAMGULAR Pumnu;

s /8 0% F'IHE‘y (eP/eF)

e - {B] GRAB SAMPLE
1 i oo
TR | %)= 9ATURATED PUMILE, 1/2" HAND -207. (&P)
(% [l — HAND, 40ME FINES PUMILE 1/8"-1/4"

1-% *-"-' ZoH

;AMPLE ANALYSIS

NO. DEPTH ODESCRIPTION

GIA D' LAND (LEAN MED. TO LOARGE
' (Fe/=™)

LB BY2 LomRLE LANDY PUMLE (Fe/oM)

( 4EE APPEMDIX FOR TEST BEALLTS)

GROUP BLOWS "N"
A 6-L" 28
22-6 56

34-¢
A\ SL

-

NOTES:

MISCELLANEQUS DATA’
DEPTH OF HOLE __'& FT.

DIA.OF CASING >

DEPTH OF GROUND WATER @_FT-

DEPTH OF REFUSAL

WT. OF HAMMER (O LB

AVG.FALLOF HAMMER - 20




=D =7

L 'SOIL BORING LOG

LOCATION _ POET WEIPEM DATE __4-16-79
€.’ESTHOLE NO. _628 ____ INSPECTOR /70N
TP TI- |
>/.. ION -

GENERALIZED SOIL LOG

 SAMPLE NO.

SAMPLE TYPE

4

= % REMARKS
WS .
ol

SH— LOAM FINE, 5ILTY W/PEAT (MH/PT)

T B (90M2 IKE @ 1 FT. PEPTH.
EE— SAND , FINE,, SUBANGULAR W/ OREANIL LIl
FE SOME’ PUMILE - 1/8" (5F)
- [(IA|SHELEY TUBE

S
Y= PUMICE 1/8"-1/4" W/10 T 8NP (&F)

“

s —AND, FINE, SUBANAULAR, £011E OREANIL 4ILTS,
- 4 _

.3 -:. ».': BDH

- [eBSPLIT SPO0N

AMPLE ANALYSIS
0. DEPTH DESCRIPTION - GROUP BLOWS "N"
2A . 4 5AND FINE - MED. W/50ME FlHE’y A 116, S
Fa/5M 2-6"

( / ) 12~ 6 ’” A ‘7‘
e 1t PUMICE (VOLLANIL TUFF) 1/8°- 1/4” A

IN SIZE ,WHITE IN COLOR . (F2/2M)
_( YEE APPEMDIX FOR TEST RESULTS) |
JTES: MISCELLANEOUS DATA

18 FT.

UMILE |6 TERMED AL/LREGATE DUE TO OEPTH OF HOLE =

LIZE UAGHIFILATION OMLY. DIA.OF CASING

DEPTH OF GROUND WATER & Y/& FT.
DEPTH OF REFUSAL __——

WT. OF HAMMER Lo #F5

AVG.FALLOF HAMMER _20 *




'SOIL BORING LOG R
LOCATION __PORT HEIDEN  DATE  .A-IL-T9

J:_;:,TEST HOLENO. _63 INSPECTOR ROB450M
STRATI- — : '
ICATION | - - S )
> | < w| SAMPLE TYPE
: o GENERALIZED SOIL LOG a & o
tIEIE | — = REMARKS
J a. (<]
3 w] w w
Jjofl g , .
2|~ PUMICE, W/ 20770 HAND, HILTY (GF/5M)
T FAA—5AND, alTY
T2 [ 3R] 42AB
-4 ,_-?;.:.Z
T @ [ 5AND  FINE, SUBANGULAR 50ME PUMILE WeLL 2B 4PLIT SPOOH
1 |58 4QrAPED (9M/5V) ]
To ek - L] LHELBY
I S :
7
T P |
-,'L;]-a s BOH
L _JMPLE ANALYSIS o .
JO. DEPTH DESCRIPTION GROUP BLOWS "N©"
»3A  Dl/e)  SAND FINE TO MEDIUM W/ PUMILE A Lt
INLLUDED TZOUGHOUT,(PUMILE RANAES
AL 41ZES) F/oM . ,
2B b ‘ A 9-6" |9
. . /O."" ;:
: . 2-¢ .
2L 9 L - A B £
IOTES: MISCELLANEOUS DATA" ~
T JOLLANIL TUFF OR A&H ¢AN PULVERIZE TO DEPTH OF HOLE ___I& FT
T002 mmn DIZE ,HD LAME MATERIAL (AM | DIA.OF CASING >IN,
ALT HIMILIAIZ TO A MUD SLURRY OR A DEPTH OF GROUND WATER o FT.
HAND [ GRAVEL. MIX. , DEPTH OF REFUSAL _—— ____
- ' WT.OF HAMMER ___ (GO =5 - -
AVG. FALLOF HAMMER - 20 IN .=




Rk SOIL BORING LOG =7
LOCATION PORT HEIDEN | DATE .4-16-79

~_TEST HOLE NO. INSPECTOR _EOBLON
{_:‘::‘. :

TRATI- )
CATION | - - e : -
| ~ w| SAMPLE TYPE
o GENERALIZED SOIL LOG & & o
x|z | ‘ E 'REMARKS
[+ B (&
w ] W . W
o -3
:'3 ﬁ H—0AND HILTY , HUBANGULAR  &F
¢ —AA GRAB
T SAND, MED, AUBANAULARZ, W/ PUMUKE ., | ,
1o | =9 A / /4 —|&2E| 4HELBY
1 ' —5T| 62A% (+1/4' PUMILE)
T% [oe - lz#| yPur sPoON
Lig A 5AND LTM. W+ /A" PIMILE , LLEAN (&4F)
PR ik Py
. .APLE ANALYSIS . : '
10. DEPTH DESCRIPTION GROUP BLOWS *N*"
=V N 4ILTY HAND FINE - MED, SATURATEPED A S
5M Fa
@ 9 A
¢ u’ A -
o ) A s6-¢” 27
¢! - 6:: 2.7
10 ~ ¢
'OTES: MISCELLANEOUS DATA .
- ZE APPENDIX FOR TEST RESULTY.MATERIAL DEPTH OF HOLE __I8FT.~

GWUITE 4IMILIAZ. THROUSHOUT EMTIRE TE&T HOLE] DIA.OF CASING ___ 2 IN.
L DEPTH OF GROUND WATER e FT. _
DEPTH OF REFUSAL _——
WT. OF HAMMER __ (O ¥'s - = -
AVG. FALLOF HAMMER - 30 IM.




QJUIL ODUNRINO LUV

"y OCATION _POET HEIDEN
TEST HOLE NO. _(%

‘”"D‘f——— -

DATE _4-lL

INSPECTOR ZO%DH

S SATI-

AEGATION| - -

ELEVATION
-
DEPTH

GENERALIZED SOIL LOG

SAMPLE TYPE
& o
'REMARKS

SAMPLE NO.

(

T |-4AND, M-L., SUBANGULAZ., HILTY W/ PUMILE 1/8-1/a"

A1 L AND, MED. 5UBANGULAR.  VERY HILTY
| (5F/ oM)

—PUMILE , 5ANDY, WELL 4RADED ( 6\\/)

— 5A| HPLIT 4POOM

[6EB| SHELBY " TusE

-y 18 g*.'h O

SAMPLE ANALYSIS . .

wJ. DEPTH DESCRIPTION . . GROUP BLOWS N

LEA " 6! LILTEY 5AND, W/ PUMILE MED. TD WARSE, A 18-k .
: 5HATURATED. / 22-6" 40

58 10°) (4M/Fe) AL 28

NOTES: MISCELLANEOUS DATA

*THIH TEAT HOLE INDUATED A WILGHER 7, OF

DEPTH OF HOLE I8 FT. -

- 3 N,

TAORAANIL FINE N WAL FOUND IN OTHER DIA.OF CASING
- TEST HOLES, cguugHA BE VOLLANIC A&H, DEPTH OF GROUND WATER WEF'
Pulverizep. DEPTH OF REFUSAL _—— .
WT. OF HAMMER Lo Wy .. -

AVG.FALLOF HAMMER - 201M::




> B I

U SOIL BORING LOG

' LOCATION __ PORT WEIDEN PATE _4-17-7%
é;_;g:-:sr HOLE NO. &l . INSPECTOR _E2B50M
=TRATI- | | :
3¢ TION - ) ,

. - w| SAMPLE TYPE
> o GENERALIZED SOIL LOG & &
= | ZED < &

¥ ; |z REMARKS
B E -

— EB—PEAT 4ALTY

1  [Sd—s5AND, MED.TO COARLE , SUBANGULAR LIGHT
13y oLorEp. HITY
rt+ Ko
Lo |46} 480D, MED., SUBANGULAZ W/ PUMICE. 1/&"MAX. - [l GRAB
I (9™M/GP)

19 MF R Glog] SPLIT £POON

{,.JPLE ANALYSIS

N0, DEPTH DESCRIPTION GROUP BLOWS "N®

cmm———

LA U LAND V/ VOLLANIL AU OF VARYING A
: HIZE. . RELATIVELY CLEAM , SATURATED

' 72-¢€

Het 9 A 172-6 7
20<¢ 3£

‘JOTES® MISCELLANEOUS DATA

T oLE DRILLED To VERIFY HOMOLEMTY OF DEPTH OF HOLE ,‘: =

CopIL MATERIAL. AT PATENTIAL FOUMDATION | DIA.OF CASING —
P : - DEPTH OF GROUND WATER 4Y/&

DEPTH OF REFUSAL —
WT. OF HAMMER LOF5
AVG. FALL OF HAMMER 22 1H-

R




= TNA . Sy,

—

SOIL BORING LOG
LOCATION _PORT UEIDEN DATE _4-17-72

Gggssr HOLE NO. _67 INSPECTOR _RogooM
THATI- : ‘
CATION - S . .
- w| SAMPLE TYPE
o GENERALIZED SOIL LOG & & -
=| 2 | | ‘ |= REMARKS
al o < .
wl w . (73]
el o :
1, %j—- PEAT W/5AND

L5 HAND, MED, 5ILT, IN ORGANIC. DABK BEOWN.

.3'::-:,.‘-—Pumma (LDARSE  5ANDY (5M /6P o ceae (v

57— VOLLANIL, DEPOSIT BLALK ,LLEAM 1/8-1/4” EXCAVATED)
Bon| (1aNECUS) :

{PLE ANALYSIS '
‘0. DEPTH DESCRIPTION . GROUP BLOWS "N°"

7A 52" VOLLANMIL ALK, BLOLK (LEAN, ROLK A
- LHNT SIZE,
OTES: | MISCELLANEOUS DATA

- HLAMPLE AREA WAL LIAND EXLAVATED IN DEPTH OF HOLE _T°

20ROV PIT, BORDERING WEST 4LIDE OF DIA.OF CASING __N/A

PROPOSED 4ITE. DEPTH OF GROUND WATER _ '
DEPTH OF REFUSAL __——

WT. OF HAMMER N/A

AVG.FALLOF HAMMER _ N/A




N | WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISICN OF INDIAN HEALTH
T pre (Oe i | _
LOCATION 7 C/ﬁ /5TR 4 Se A&/ paTE STARTED f =

DATE COMPLETED._ DRILLER Miy¢o (T,

”~ f-‘ ~r Ve
TOTAL DEPTH OF WELL.‘_S:K__.__ FT. CASKNZ{NSTALLED g 7 DIAMETER. J
croutSem e T scrgen size wrGEL 44522 LenTi__ T

STATIC WATER LEVEL

HOLE DIAMETER
CASING DIAMETER

v
HRS. PUMPED 7 o 2 _GPM DRAWDOWNZZ. /4‘7

DEPTH : '
FORMATION :
| SOIL DATA TO 16 FT. -
-
¢ 7T FEET THAWED 4 ‘f’y .
ocs BOTTOM OF FROST & MATERIAL
4 SEASONAL OR PERMA EROST
v el y3 )
. ]
57477
WATER DATA FIELD TEST
s TASTE < »
7%
oy APPEARANCE FRESH £ _
AFTER 24 HOURS
47 {RON
Ty CHLORIDES.
’ ) TDS
N 4 heet
FIrre
s/ A s
75 W E| Byt yZ,
PUMP TEST - STATIC LEVEL
. A -7
Z (CoT SChas PUMPING LEVEL X & e 22 GEM
AFTER 7. HRs.
HIGHEST RECON‘N‘EI\DED PUMP RATE /&
WILL STATIC LEVEL CHANGE WITH
Tioes,_ AL ___oR FrosT__ AT
Torn, ¥ <
g 7™ g7 y (4
DEVELOP PROCEDURE /@/—lﬁl //Z/
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW ,%%/1?4460 S7 /A‘///o,’;(/



. *".“"

o . WELL LOG

-

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

- C T Al s oen” .
LOCATION )'Z’z’o SR D/L LT 19 & Coete / OATE STARTED 2 -~ F2
DATE COMPLETEDZ S = S FR DRILLER Mot/ mied

‘ N T
TOTAL ?TH OF WELL é‘? FT. CASING INSTALLED ’& —~ DIAMETER é)_

Crpr@eor? - 7 ) Py
GROUT L7222 /7 O SCREEN SIZE 2 — — MFG. LENGTH_ S, .

- r— V24
STATIC WATER LEVEL / 7 _— HRS. PUMPED ‘?7 e / 'GPM DRAWDOWN ’Q / FT.

HOLE DIAMETER
. CASING DIAMETER

DEPTH FORMATION :
J _ SOIL DATA TO 15 FT.
,{é FEET THAWED O é. o =
% BOTTOM OF FROST & MATERIAL
y SEASONAL OR PERMA FROST
74 (——""—
So
As
<. O .
e — WATER DATA FIELD TEST
Gz She Taste _ oAl R _
P APPEARANCE FRESH_ &£
' ' AFTER 24" ROURS .S L7 e
S92 ?7 IRON .2 PP 5?7
“p : . CHLORIDES A #
7
90 | Ghoor TDS rs 4
/ /Lﬂ, // /7 /
6o = PUMP TEST - STATIC LEVEL
I /P8 o /S
oo PuMPING LEVELZZ €7 @ GPM
é -t i AFTER HRS.
HIGHEST RECOMMENDED PUMP RATE 7 (e
WILL STATIC LEVEL CHANGE WITH
TIDES, 2% 2 OR FROST
: ]
DEVELOP PROCEDURE (o /2/§.e Fo srr2/
ESTIMATED MAN HOURS FOR DRILLING .. HOURS FOR TOTAL JOB

cnew%&-&//«//x/y, \f\rf///f/o&/

. e



’aer' IL/E/,DE&/ 5@4@&7-02? “/gLL
VELL LGG oo '

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH
TR e P4

) C A7, dar
LOCATION Zﬂ 7 X I o C 1 / DATE STARTED SE A2
DATE COMPLETEDZLE. = L& Cf/c7 DRILLER //2’("//”‘460
# . 10* 6 Vo

TOTAL DEPTH OF WELL.—“2Z ___FT. CASING INSTALLED ____ﬂ/«g&“ﬁmmen..r/
GROUT?"’-;?"'/ 7t SCREEN size _ 22 <27 MEG. B~ LenGTH_ S, —

FOar— - . -
STATIC WATER LEVEL = HRS. PUMPED @ s - GPM  DRAWDOWN SRS FT.

-HOLE DIAMETER
. CASING DIAMETER

DEPTH
FORMATION .
Ws"‘z‘“‘, avsnseMCEY  SOIL DATA TO 15 FT. Mo Freeey -
N ] P FEET THAWED __ B2 A=/ v
2 70 BOTTOM OF FROST & MATERIAL RV MLTEO=D
%‘ Se/C SEASONAL OR PERMA FROST
J/ <
V4
Y WATER DATA FIELD TEST
D TASTE G20 i
/rf ) , APPEARANCE FRESH_JS&3 _
P 207Gl T AFTER 24 HOURS_Z&5
ja - Ve {12E4 IRON
CHLORIDES,
/ T0S :
A
% e  urics wnas A 227
D Buciy/eus E —TRACK MOUNED .
y : /
(~4 b~
\g‘/{ PUMP TEST =/ _— STATIC LEVEL
/ PUMPING LEVEL _% o2 ., M
Py AFTER _ & HRS.
D
Z0 g4, ' |
& $A % C sl HIGHEST RECOMMENDED PUMP RATE <
N | WILL STATIC LEVEL CHANGE WITH
L4 b2 {(C@efj TIDES. Z22 ___ OR FRoST. L2
1, ,
/é,bl/ LT IS5 NOTED THAT FevaadTion
3 4 )
72 (L by ”ED MrD, CASMe AGprRomirety
THE TIME We sreuck WATE2 /
mree/oc =7

DEVELOP PROCEDURE ___.__SURGE Lok

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TGTAL JOB

CREW r/r%%/fiéD ‘ M%70




‘ WELL LOG ' ‘ x

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH
Tty Ha dze ~

D SCR DN Flock [-Loz /),

LOCATIGN E STARTE
DATE COMPLETED_Z=2 ==~ P2 DRILLER /)I ) (A DD

TOTAL DEPTH OF WELL —£2.©___FT. CASING INSTALLED DIAMETER &, _
arout EZ2 =T SCREEN SIZE _/_/ MrcW""“’JLsnem <

G - Ter s e .
STATIC WATER LEVEL /S

HRs. pumpeo 2. @ /2 eru onawoownZ2_=X=___ ¢,

o5 of ' HOLE DIAMETER
1s.wq DEPTH . CASING DIAMETER e
FORMATION
; SOIL DATA TO 15 FT.
FEET THAWED O — 60 -
— ' _ BOTTOM OF FROST & MATERIAL
&)
-7k St p SEASONAL OR PERMA FROST
S | spep
V78 | spen :
/07 V77 <o - WATER DATA FIELD TEST '
: > &
2o | Spins37 7 iy 7
_ APPEARANCE FRESH, 2= J
L NS Prp v frm AFTER 24 Hougs
, V22 | Spun €/ IRON & PF 17

/0 (2§ | cliem e e ORIDES.

O \hep srcr
g | SHAD srer )}
<o W lE T I

S | Gtpuel pump TEST __23 - STATIC LEVEL

Leot2 b,

Vd 3
2 60 | hme— P pumpinG LeviL .22 e 72 opm
AFTER _ 7 urs.

o - HIGHEST RECOMMENDED PUMP RATE /=
i WILL STATIC LEVEL CHANGE WITH '
TIDES OR FROST__272
-
DEVELOP PROCEDURE
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW T%f///ﬁ%éﬂ f-f//(/f//z’uy




=

o WELL LCG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

ZB27 A ipe &)

Location __ .4 72 S O/I/A/!Tz/fd#jﬂc STARTED _S ES-83

DATE COMPLETED, =5 ~ & —d~3 ORILLER L] (B 5O

TOTAL DEPTH OF WELL._."‘{:Z.___FT CASING INSTALLED S / DIAMETER &

’ ’ e e-ld ~
crout (Rome—t" SCREEN SIZE mrc 22’ LENGTH___%,
< 7 B 7
STATIC WATER LEVEL HRS. PUMPED @ _GPM DRAWDOWN g FT.
. HOLE DIAMETER '
CASING DIAMETER
p ' !
DEPTH FORMATION :
SOIL DATA TO 15 FT.
i FEET THAWED g-5 f’ -
(‘/ c BOTTOM OF FROST & MATERIAL
el SEASONAL OR PERMA EROST
577X :

Ve

WATER DATA FIEL EST

/ TASTE .
\ c : APPEARANCE FRESH _/_____.
\ £ AFTER 24 HOURS. )
{RON
N\ Srcry , CHLORIDES,
S0 TDS
SFaD
. L
& Spree | TS
PUMP TEST /< - STATIC LEVEL

PUMPING LEVEL .23 72

AFTER i HRS.

HIGHEST RECOMMENDED PUMP RATE//

WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST

GPM

DEVELOP PROCEDURE /(}/ﬁ-e 22 4 A

d
TP L~ 9T VS

Il 7

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW //%M{/f/‘D S /M"“/’f/



e

WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION %&Ié 7> %/f fe"/ -.f’d// | DATE STARTED K%YE

DATE coa-wn.en:o_:_g:* B-F 7 DRILLER M/@M SA T e g,
Sz S = -

TOTAL DEPTH OF WELL>S22_____ FT. CASING INSTALLED DIAMETER &

GROUT 2 < SCREEN SIZE £ mp@horcos” | cnath__ <

STATIC WATER LEVEL Hes. umren e _2 _GPu pRAwDOWN 72 7

HOLE DIAMETER
. CASING DIAMETER

DEPTH

FORMATION
SOIL DATA TO 15 FT.
V4 = FEET THAWED Q-7 .
%z BOTTOM OF FROST & MATERIAL
ég,,ly SEASONAL OR PERMA FROST -
S
/ Xf‘p
-3
= 7z WATER DATA FIELD TEST
7y TASTE 4L »
%, ‘ APPEARANCE FRESH ¢~ _
p AFTER 24 HOURS _
Cr IRON
CHLORIDES,
e o
174 473
s~
— | PUMP TEST - STATIC LEVEL
PUMPING LEVEL .2, e < GPM
AFTER __ %~ _ Hgms. '
HIGHEST RECOMMENDED PUMP RATE /2%
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
pd
%/1,, 7 e AT 45
DEVELOP PROCEDURE 5‘;/%'?/(
ESTIMATED MAN HOURS FOR DRILLING HOURS FGR TOTAL JOB

CREW /%%/fﬁé/b _f-///@V/fa/ﬁy

7




WELL LOG

U.S. PUSLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION @ 2/ LS W S son/ _ DATE STARTED S

DATE COMPLETED._3.— 2 DRILLER _ -

TOTAL DEPTH OF WELLSSZ ~ €. " £ casing insTALLED S 2. DIAMETER {/
crouT(@2zearT™  screen size b0 T MFGEZ 524 LeNGTH__Z.

STATIC WATER LEVEL _Z=2 ~ s, pumpen %o 22 G prRawpowN D _Ze &7 k.

- HOLE DIAMETER
. CASING DIAMETER

EPTH
° FORMATION A
V7 SOIL DATA TO 15 FT.
_ |52~ Feet THAweD, & — 8O -
s
S~ |cerr | BOTTOM OF FROST & MATERIAL
Pp SEASONAL OR PERMA FROST
%
V)
’ WATER DATA FIELD TEST
Ce . TASTE Vdacdtin _
o | _—£ ' APPEARANCE FRESH
ShHe AFTER 24 HOURS ——
%fra r,.\?fcﬂ_,,,,/ IRON
_ CHLORIDES,
p brypra| 65¢o7 DS
2 e ]
7~
PUMP TEST /’é - STATIC LEVEL
PUMPING LEVEL .28 o 7C __ cem
AFTER 7 _HRs.
HIGHEST RECOMMENDED PUMP RATE /&7
WILL STATIC LEVEL CHANGE WITH
TIDES,_Z#— ___OR FROST__ L4~
¢ e7T A7 So
DEVELOP PROCEDURE f‘&,é,;'é
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW _é%//f//‘D S //V%/‘//V




FGE 7 et e

WELL LOG s

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATICN /jﬁ //é /l- ///:/.D DATE STARTED g=7-F<
DATE COMPLETED =S =// &5 DRILLER /M/y&:@

P
TOTAL DEPTH OF WELL,..Z_‘Z'_.__ FT. CASING INSTALLEDZ é/ : DIAI'\’ETER.._/

crout Bmenr SCREEN SIZE . W B 7ra MEG P/ 4Se ¢ | ENGTH i

-
sTATIC WATER LEVEL _L& HRS. pUMpEDf o_/2_cpu DRAWDOWN% T o

-HOLE DIAMETER
. CASlNr_G DIAMETER

DEPTH
FORMATION _
SOIL DATA TO 15 FT.
O | 7w FEET-THAWED- - C -
& 2224 | BOTTOM OF FROST & MATERIAL
Frest | SEASONAL SR—FERIA—FROST
2 1______.~——-—
C‘/ﬂ}/ s
$Grp L WATER DATA FIELD TEST
S8 S e TASTE .
gy APPEARANCE FRESH_&
XX AFTER 24 HOURS
. IRON
gE —Z’(/  CHLCRIDES
A ' TDS
/
fﬂﬂ’/&"
%
) G2 hy PUMP TEST a . STATIC LEVEL
£7 __{ﬁﬁ—— PUMPING LEVEL - A o_/2 GPM
—] AFTER _K._HRS ¢%
T £ €Tt
7 ,S‘C',(?,-c-(// .
7_:2___-—/ HIGHEST RECOMMENDED FUMP RATE ~#&
WILL STATIC LEVEL CHANGE WITH
TiDEs. 2/ __OR FrosT__AZ#—
P g
CnP (=7 A7 £O
hY
DEVELOP PROCEDURE f’//?—f-fe [0
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

. CREW ,/ﬂ@//ﬁéléa IT%'///"A///




7, WELL LOG |
US. PULIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH
Bhr Het P ZR o
”
LOSATION LoT~ B e /K PATE STARTED [£ 42
7
DATE CO'M’LETED/cq Qé (J/C DRILLER /’/{/J’fdco , -
TOTAL DEPTH OF WCLL..__L_FT CASING INSTALLED LY. ,E?MET:R 6
cnourﬁ « Tl tt scpeen size 22 S "7" MFG’:@/ LENGTH /
: R LE =2/ - , S2 o v -70343
STATIC WATER LEVEL _ HRS. PUMPED ) _GPM  DRAWDOWN
. HOLE DIAMETER |
DEPTH . CASING mingt‘s:sa
MATION
-ruums“"“ acansen SOIL DATA TO 15 FT. wo FMﬁJ .
R P FEET THAWED __ B2 _ B
A 70 EOTTOM OF FROST & MATERIAL AL YMIERSD
g So/ ¢ SEASONAL OR PERMA FROST
v\d’
J, <
Y )
py WATER DATA FIELD TEST
o TASTE __ Gr3L _
,r( < APPEARANCE FRESH &3
, 4 ”Z/z‘«/f AFTER 24 HOURS 5 _
Ko Nm—rtgiz IRON
Pz CHLORIDES,
/ TOS |
[4 7 » .
<, K1 uries whs A 227
), Bucyeus E —TRACK MOUITED .
3 . /
o r— ]
e - pump TEST = - STATIC LEVEL -
/ PUMPING LEVEL 5~ o 2= GPM
Vs AFTER & HRS.
D
ZZ . » B
< i Z_Z_f_’_f—l HIGHEST RECOMMENDED PUMP RATE
A - WILL STATIC LEVEL CHANGE WITH
4 /27/13’/ 3 SSfzer’ TIDES OR FROST
7.
'/fé,LL S LT 15 pjoreD W Faamrau
mreeloc @ww
DEVELOP PROCEDURE SURGE  (ROCK

ESTIMATED MAN HOURS FOR DRILLING

CREW g,/é(%/f/fé D

HOURS FOR TCTAL JOB

M/ e




o _ WELL LOG

U.S. PUBLICHEALTH SERVICE,-DIVISION: OF INDiAN HEALTH

%éf e 1 02
Location £227& C/Z JN ST/ Sa /S

BATE sTARTED S — /2 - F3

DATE COMPLETED_ S —/ & — s
s

SCREENM SIZE .

TOTAL DEPTH OF WELL
GROU 2 77 (—f

DRILLER
FT. CAsgg, INSTALLED

/é/ e,é/;z,;lco _
o il DIAMETER £

oS o P
mrc24° LENGTH_ =,

STATIC WATER LEVEL

HOLE DIAMETER
. CASING DIAMETER

DEPTH FORMATION

o
SHD
Vo V4
A cery
SZiD
2y
.- A/
~%/ $%
z
S
7 S frZse

V()

{,{407’
geres

S Cue

DEVELOP PROCEDURE

SOl DATA TO 15 FT.

WATER DATA FIELD

CHLORIDES_

5.,

PUMP TEST

PUMPING LEVEL {-—g—‘

AFTER

| =
ugs. pumpen_ 2o O LGP prawpown 2047 " m

FEET THAWED &'— 77 -

BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA EROST

TES
TASTE iﬁjft/@ .
APPEARANCE ERESH_&~
AFTER 24 HOURS —
[RON

TDS,

A

Z

.- STATIC LEVEL

L2 cem

@

HRS.

HIGHEST RECCMMENCED PUMP RATE/<

WILL STATIC LEVEL CHANGE WITH
TIDES

OR FROST

Ton, P Sty 47T 65

e A

ESTIMATED MAN HOURS FOR DRILLING

HOURS FOR TOTAL JOB

CREW ,// %//Z/C 2




WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

ﬁé v Hettro i/ .
LOCATICN // /c _QG// ST/ e DATE STARTED ‘.{_: /7’ FK
DATE COMPLETED 2 = /G- L& DRILLER o /2 e D
LR 97~ i
TOTAL DEPTH OF WELL (22 _FT. CASING INSTALLED DIAMETER & _
arouT Ezaen 7 SCREEN SIZE 0 ' MEG X242~ _ L ENGTH_L.
STATIC WATER LEVEL 2 _ums.eompeo @ 72 com orawponnZ2 SO et
fog of HOLE DIAMETER ' |

Yeba  DEPTH _ CASING DIAMETER
ASivg. [ FORMATION

SOIL DATA TO 15 FT. .-
FEET THAwWED & AS

") BOTTOM OF FROST & MATERIAL
- U | SHho SEASONAL OR PERMA EROST

(945_ Cery )y
; ~ ﬂ’

» |7, WATER DATA FIE wésr
D i /E
2 TASTE _ ]
12~ = ,}’;)/Za«_p APPEARANCE FRESH_4<~
JD Bl Paren. AFTER 24 HOURS —_
IRON -
CHLORIDES,
TOS
N
PUMP TEST 4 : STA/T!C LEVEL
PUMPING LEVEL ST @ (= GPM

AFTER ___Z_.Has.

HIGHEST'RECOMMENDED PUMP RATE/&

. WILL STATIC LEVEL CHANGE WITH
) TIDES OR FROST

Zetn? v g7 457

DEVELOP PROCEDUR

ESTIMATED MAN HOURS FOR DRILLING —. HOURS FOR TOTAL JOB

CREW ﬁdﬁ//?w




ped

‘ WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH
LA MATSCE!

LOCATION /ﬁarzf /Iffo/o'vt wlete DATE STARTED _.Z_;Zew< aff 3 =
DATE compLeTED, 7 ( ez £ 5 DRILLER ks, A7 / ,,A AL
TOTAL DEPTH OF WELL —2Z____FT. CASING INSTALLED 2. DIAMETER. ‘& SR
GROUT 20 ¢ SCREEN SIZE ... L5 _ MFs.dz/dm_. LENGTH___ <5~ .
4
STATIC WATER LEVEL ___ /5" HRS. PUMPED 2 @ _ /5~ GPM DRAWDOWN 27 e
HOLE DIAMETER ' 20 si I
. CASING DIAMETER 4010
DEFTH 7 FORMATION' j i#’”
oLos < SOIL DATA TO 15 FT.
& '}Z{ /9 1. FEET THAWED _ A2 B2 RELS /lM?E/Z/A(.
' ot / BOTTOM OF FROST & MATERIAL
A5- 35 7% ﬁ"%’-f SEASONAL OR PERMAsFRO . a‘
—— _ ? (-
35- 43 clir gray udf g2 FEE ) e
. sr/7 |
-Gy , /o =/~ WATER DATA FIELD TEST
7z 7 7747%/6/’; TASTE __ /2ot
_ st G APPEARANCE FRESH.% C—/ PEYy Oy
70— /o 7 = Y AFTER 24 HOURS e A E"
IRON £ 0
CHLORIDES,___&//A
TDS /=
pump TesT LT - STATIC LEVEL
pumpinG LeveL L7 e 0 cem
AFTER HRS. '
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
—dt 4ol wooulel ~ ey
Qe arcr (LU L 3
| é KAL) Phroct Y She e
DEVELOP PROCEDURE / 4;///» < /ﬂ((z«/r,a 4'7; 7O - (o 7.
ESTIMATED MAN HOURS FOR DRILLING . HOURS FOR TOTAL JOB

CREW




LOCATIGN

WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISIGN OF INDIAN HEALTH
Fotty Ha gz’

D SCR DN Feeck /-Lo7 1/ pe

DATE COMPLETED Z2==— F 2

. DRILLER

2 Dk

T4 <D

TOTAL DEPTH OF WELL Z2.C___FT. CASING INSTALLED — 5 2
0?/” e—T

GROUT

L Aoy pite
STATIC WATER LEVEL

/s~

A

SCREEN SiZE

HRS. PUMPED 7

Ll
DIAMETER.. é

/

- STATIC LEVEL

GPM

iog of HOLE DIAMETER
asii L . CASING DIAMETER
4sivg  DCPTH oy FORMATION :
SOIL DATA TO 15 FT.
FEET THAWED & — é'O
—_— BOTTOM OF FROST & MATERIAL
7’ c S SEASONAL OR PERMA EROST
_ & | spep
SO S e
/7”7 /4 <UD WATER DATW‘%ST
2o | g 577 TASTE z —
— APPEARANCE FRESH ZeJ
L NS rp vt o AFTER 24 HOURS
. Ve
|22 | foun Siir ::Z(Z.r(\l)R(DE" =
/O 25 D LS~ TS Vs
FO |Shop socy ‘
g |\ SHALAD sreF )
SO |waTE=
. S | el .|, pump TEST 73 AT
/0 60 | N e — “O&7 T pPUMPING LEVEL = <
AFTER HRS.
Py - HIGHEST RECOMMENDED PUMP RATE ./ 2 —
. WILL STATIC LEVEL CHANGE WITH
TIDES __OR FROST__2&7Z
-
DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING

CREW %/2 /// /R

HOURS FOR TOTAL JOB

4

Ny e “ 4



. ‘,’\7‘;/\;~ ¢ e
SCP 3 RECL :
WATER ANALYSIS REPORT FO 3/15/74
MATER_ANALYSIS REPORT :0}1:)1 FDA. W,
Mall tNeport to: AFCH NHAMMETY, ADMIN, OFFICER - j
OFFICE OF I':VTPOMMENTAL MEALTH @ C 154 ;
P. 0. BOX 7-741 [
ANCHORAGL, AK 99510
NAME OR LOCATION: - DoRt \a\-E_\bE‘\r
COLLECTED BY: RELMORE pATEQMLY (414 HOUR:
{ L4 1
. VATER SYSTEM
1. Well Type Depth Gallons per minute
2. Surface Water: : Temporary. / Permanent [/ /
3. Number of liomes Served: ‘ \ -
4. Treatment: / / Yes Z;/ No New of Lxistine __§oux>__
: PURPOSE OF ANALYSIS
/;:7 1. Vater Approval for Building Permit. (Column 1) _
&g»—z. Routine Analysis. (Column 1 & 2).
/__/ 3. Special: Check Specific Items for Analysis : (Columns 1,2,3)
COLUMN 1 COLUMN 2 cCoLuMM 3
Analysis Limits Anal., Limit : : Analysis Limits
Tron (Fe) 2.72 0.3 Magnesium 125 | [Sodium (Ra) B . D00
Fluoride (F) 0.7 1.5 (Mp) (9 _| Potassium (X)
Chloride (Cl) 28 250 Calcium 300 | [Sulfate
(ro,) .05 good{ | (Ca) - 4§ (504) A 250
Phosphate 0.1 30 poor| [Turbidity 29 5 Sulfite :
Total Hardness 50 soft| [Color >300 15 %% (S01q) 5.0
- 83 300 hard| [Bicarbonate go%g Nitrate (NQ3) 10
letexrzents 4 0 (ﬂC03) 500 Suspended '
6.5 [/1f |poor Solids
lp_"_ , 2.2 8.5 Carbonate o 350 | JArsenic (As) 0.01
Specific Alkalinity 77 350 | [Copper (Cu) 1.0
Conductance 37 - | [Total Dis- . Cyanide (Cn) 0.0}
solved 3 p) }/ 500 | |Phenols 0.00
Rocr ol 9/[,/7’{ lSolids Zinc (Zn) 5.0
Barium (Ba) 1.0
COMMENTS : Cadmium (Cd) 0.0]
IL.ead Pb) 0.09
Silver (Ag) 0.09
Mercury (lig) 0.05
Manganese (Mn) 0.0]
INSTRUCTIONS : | L

VY7
1. PRinse container several timeq in water source to be sampled. // 7 %9‘@

Fublic Health Laboratory
“ - e cap on sarple container firmly. SRO, 'edical Arts Bldg.
: 2 Pou'ch J -,
camnle in carton mailer. and forward to: Juneau. AK 99801 0CT 9.+
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WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

g GRT feroend |
LOCATION )2"/3 FO Dy LT 9ot S

DATE STARTED 2T

DATE COMPLETEDZ & = I FR

DRILLER

TOTAL DEPTH OF WELL {3
GROUT BeorT22 /7R 10 SCREEN SIZE

FT. CASING INSTALLED

Hecfymsmped

; P
i DIAMETER
Phoifeor” T s~

— MFG. LENGTH__S

”~
STATIC WATER LEVEL /7

HOLE DIAMETER
. CASING DIAMETER

DEPTH

: ooz
HRS. PUMPED f @ /r rGPM DRAWDOWN /Q ‘{,

FT.

FORMATION
J __ SOIL DATA TO 1§ FT.
<, FEET THAWED ___ &~ 6 O .
A BOTTOM OF FROST & MATERIAL
SEASONAL OR PERWMA FROST
/0 "
éA/
<, D
A WAT
- ATER DATA FIELD TEST
o She TASTE _ JU/04 % _
D APPEARANCE FRESH _4& £
AFTER 24 AOURS L s> e
o b—- R24HOURS 22
< < 4 IRON ___ 2 PP 57
“p CHLORIDES. A #
9o |_— El oo TDS A -
él‘/} . e
P SV LY
6o L PUMP TEST 7 . STATIC LEVEL
oo PUMPING LEVEL @ GPM
@’ AFTER HRS.
HIGHEST RECOMMENDED PUMP RATE <9
WILL STATIC LEVEL CHANGE WITH
TiDES, ¥ 2 OR FROST
¥
DEVELOP PROCEDURE (L /Z/§-e Fo sr 2/

ESTIMATED MAN HOURS FOR DRILLING

HOURS FOR TOTAL JOB

cnew{/r/;'d/&&/\// . g Jf//féo A;y




WELL LOG . |

I

4” :

1 L] ’
NG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH _ §

LOCATION Mﬁ&g‘_ﬁf 7 Loled X DATE STARTED_%:L’#LZZL_;
DATE COMPLETED o 26, /7 273 DRILLER ¢

/ ‘
TOTAL DEPTH OF WELL 62 *___ FT. CASING INSTALLED &2 DIAMETER ...€ 7
GROUT e 2 & 'SCREEN SIZE € Lot MFG, Sedassen . LENGTH 3l 27
STATICWATER LEVEL __2g ' ' HRS.PUMPED Y __@_ 75~ GPM DRAWDOWN . 225" //FT.
o5 of HOLE DIAMETER .

. CASING DIAMETER |

e DEPTH 4
aSivg FORMATION

SOIL DATA TO 15 FT. . ;
FEET THAWED __ B~ Zteaf ' -
BOTTOM OF FROST & MATERIAL

= oy | SEASONAL OR PERMA FROST
. - V. Y SEASOR: W
Loalic de.) A
L ¢s' WATER DATA FIELD TEST
TASTE . )

APPEARANCE FRESH
AFTER 24 HOURS —
IRON
CHLORIDES,
TDS

I Fa;
PUMP TEST __@22 S . STATIC LEVEL

¢ eyt
PUMPING LEVEL 2% 3 @ 15 GPM

AFTER .4 __HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST,

Letgh.

131)

DEVELOP PROCEDUR

ESTIMATED MAN HOURS FOR DRILLING 20 HOURS FOR TOTAL JOB 2

CREW b, A ' ; A -




prd

WELL LOG A C oy

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION MM&.&&&J il DATE STARTED es. Ry /283

DATE COMPLETED, s 2br /793 DRILLER Lok Llerodiidda
TOTAL DEPTH OF WELL. €40 ____FT. CASING INSTALLED £ 2 DIAMETER. £ 7
GROUT —2¢ - SCREEN SIZE € MFG,Zhaten.  LENGTH____ 3 (z

. ’ . . : -
STATIC WATER LEVEL ___2¢ 3 ‘/_ HRS. PUMPED .4 ___@ ___Z5~ GPM DRAWDOWN _R2'¢ ‘¢ FT.
' HOLE DIAMETER ' ‘

g of
— FORMATION | -
o ‘ SOIL DATA TO 15 FT.
- FEET THAWED .
/ | BOTTOM OF FROST & MATERIAL |
' lhead) Poie S | SEASONAL OR PERMA EROST
o ? WATER DATA FIELD TEST

‘TASTE -

M—&L APPEARANCE FRESH :

AFTER 24 HOURS .

IRON
" CHLORIDES,

TDS
PUMP TEST _Re¢ /8’7 . STATIC LEVEL
PUMPING LEVEL .22 € @___45" GPM

AFTER . %41 __HRS.

HIGHEST RECOMMENDED PUMP RATE 3@ €0,

; ‘ WILL STATIC LEVEL CHANGE WITH
TIDES,. & o OR FROST._ZZ

Loy

DEVELOP PROCEDUR

ESTIMATED MAN HOURS FOR DRILLING 0 HOURS FOR TOTAL JOB .00

CREW 3 / . .




WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH.

LOCATION ’ ’ T DATE STARTED_%&_L@_;&&E____

DATE COMPLZETED _V/L. 2l 199D DRILLER Lok flerdsicda

4 t
TOTAL DEPTH OF WELL_CS " FT. CASING INSTALLED 62 DIAMETER.. & °°
. : ' ; /
GROUT 2.8 SCREEN sizE /2. 2br MFG. Lharen LENGTH__ 3~ 2 7
STATIC WATER LEVEL __2A0" _HRS.PUMPED _4__@___ /5 GPM DRAWDOWN _ 23 ‘9 ET.

HOLE DIAMETER

og, of CASING DIAMETER
1SiNg__ DEPTH . A
SINgDt FORMATION o
: SOIL DATATO 15 FT, .
- : , FEET THAWED ' -
oL 23 : BOTTOM OF FROST & MATERIAL
- . SEASONAL OR PERMA FROST

Caveed pit]

X, g5’

10 2’ WATER DATA FIELD TEST

L o5 TasTE 2 .

APPEARANCE FRESH
AFTER 24 HOURS

IRON

CHLORIDES,

TDS

¢
PUMP TEST 20 - STATIC LEVEL
y/

PUMPING LEVEL .23  Z e 76 GPM ‘

FTER RS. |
AFT _m_ég.___H 1

HIGHEST RECOMMENDED PUMP RATE 3Bo €2,
WILL STATIC LEVEL CHANGE WITH

TIDES. A~ _OR FROST___ /Ly

ESTIMATED MAN HOURS FOR DRILLING___QC" /gVV) . HOURS FOR TOTAL JOB__ﬁ_z.ﬁdé—_——-——
rd

m

DEVELOP PROCEDUR




N : | : WELL LOG : : 't

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH R
LOCATION y - 2 4 DATE STARTED MJ&.&L__.
DATE COMPLETED. gtan 34 2793 DRILLER LLdd, Ierdiinda
TOTAL DEPTH OF WELL.-G & _____FT. CASING INSTALLED 5.2 DIAMETER .. & 2%
GROUT e SCREEN SIZE . Lo @bt MFG ledose. LENGTH__ 37 &7
STATIC WATER LEVEL _— HRS. PUMPED ) _GPM  DRAWDOWN ___FT.
°s of HOLE DIAMETER '
asilg DEPTH_ . CASING DIAMETER
FORMATION : : - ‘ |
SOIL DATA TO 15 FT. - -
'FEET THAWED _Zeeet /0% -
ded £ 5 | BOTTOM OF FROST & MATERIAL
i . & SEASONAL OR PERMA FROST
Lo’ :
, WATER DATA FIELD TEST
L o'
R TASTE
Gt gep¥d | APPEARANCE FRESH._
A st 5 AFTER 24 HOURS —
IRON
CHLORIDES.
TDS
3
PUMP TEST __ 2/ ° - STATIC LEVEL
PUMPING LEVEL ..83" @___ S GPM
AFTER .4 _____HRS.
HIGHEST RECOMMENDED PUMP RATE
) WILL STATIC LEVEL CHANGE WITH
' TIDES._A-g OR FROST __#& o
DEVELOP PROCEDURE Ly
ESTIMATED MAN HOURS FOR DRILLING 3¢ . HOURS FOR TOTAL JOB 4@

CREW . -




_ TAL DEPTH OF WELL___162 ___ FT. CASING INSTALLED

WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

4 South of

CATION

| |
Port Heiden (éloia\ fredn Lok ) DATE STARTED

April 28, 1979

TE COMPLETED_ July 22, 1979

ouT SCREEN size __15 slot

DRILLER _Anderson - Horner - Estabrook

ATIC WATER LEVEL

HOLE DIAMETER
CASING DIAMETER

DEPTH
FORMATION
" Grout Pipe 0-2' Muskeg
' ‘ -2-5' Frozen

5-15 Sand, silt
and organics

15-35 Sand and
gravel-Ho0

35-45 Blue clay

45-99 very silty
Black Sand

99-101 Coarse sand
angular

101-112 Fine silty
sand

112-120 Blue clay

120-150 Soft rock
and sands

150-155 Sand w/H2C
(Heaving)

155-160 Coarse
sand and H20
(Heaving) .
160-165 Fine sand

‘| and H20

(Heaving)

C/(jr\%v\i.w

Loy en=

» slot screen
't at 157-162

HRS. PUMPED

158" DIAMETER 6"
MFG. Johnson _ LENGTH. 5
@_ GPM DRAWDOWN FT.

T.0.C.

ITELOP PROCEDURE

SOIL DATA 70 15 FT.
FEET THAWED ___2'
BOTTOM OF FROST & MATERIAL 5!
SEASONAL OR PCRMA FROST_Seasonal

WATER DATA FIELD TEST
TASTE Iron
APPEARANCE FRESH_
AFTER 24 HOURS
IRON
CHLORIDES.
TDS

PUMP TEST
PUMPING LEVEL @
AFTER HRS.

- STATIC LEVEL
. GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES___.______OR FROST___N/A

IMATED MAN HOURS FOR DRILLING

Surge and test bail

HOURS FOR TOTAL JOB

W M. Anderson - H. Horner - G. Estabrook




| B WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATIGN MM&_&;_@&L_Z___ DATE STARTED Z2L o /72 =
DATE compLETED_.Z‘é_‘z,_L‘z_zz ORILLER Lhaod Alezlocds
TOTAL DEPTH OF WELL_Z3_ 7 __FT. CASING INSTALLED e Z20 . DIAMETER...C
GROUT _Zco . SCREEN SIZE . € 24 — MFG. ohrenac, LENGTH_B Al
STATIC WATER LEVEL ___2C ' __ HRS. PUMPED _ {4 @ /5 GPM DRAWDOWN 222 ‘ FT.
og of | HOLE DIAMETER '
‘ : CASING DIAMETER
1SiNd  DEPTH . ~ .
SiNg FORMATION ~ :
: SOIL DATA TO 15 FT. |
FEET THAWED %7 -
L BOTTOM OF FROST & MZTER:AL
- 1t /57 SEASONAL OR PERMA EROST
L ys! _
- ] WATER DATA FIELD TEST
A A TASTE : .
P4 - .
757 Ko A APPEARANCE FRESH
Ars b oA AFTER 24 HOURS
o’ IRON
d CHLORIDES,
TDS
N
f
PUMP TEST N4 - STATIC LEVEL
PUMPING LEVEL .22 ! @ /5= GPM
AFTER <f__HRS.
HIGHEST RECOMMENDED PUMP RATE
B WILL STATIC LEVEL CHANGE WITH
TIDES. __Z o ___OR FROST__/Z o
DEVELOP PROCEDURE ,év-«,,u
ESTIMATED MAN HOURS FOR DRILLING V474 . HOURS FOR TOTAL JoB .25

CREW ke &M.‘:’ oy, /,é,,_‘ﬂ‘,a'/LA




fog of

A | ' WELL LOG

. US. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION ﬁgﬁa‘_z&&u_ﬁ‘én&_z__‘éi_i_—— DATE STARTED _Zel &, 7793
ETeD_Zed 7, /2. 93 .omx.n_sn.ﬁg_ﬁé% '

DATE COMPL ,
TOTAL DEPTH OF WELL —Z@ ____FT. CASING INSTALLED —£.Z - DIAMETER..& %7

GROUT 20 SCREEN SIZE & . MFG. peebanace LENGTH Sf rads |
STATIC WATER LEVEL __2€ HRS. PUMPED _4____® __ /5~ GPM DRAWDOWN __$2! FT.

HOLE DIAMETER
. CASING DIAMETER

asiNg _ DEPTH
S N\’ FORMATION

SOIL DATA TO 15 FT. . ’
"FEET THAWED __Z@© ?4,4} :
_ | BOTTOM OF FROST & MATERIAL )
- L 157 s SEASONAL OR PERMA EROST

Yyt .
e WATER DATA FIELD TEST

_ TASTE i
Ko Zps APPEARANCE FRESH

' AFTER 24 HOURS — -
IRON
CHLORIDES,
TDS

pUMP TEST ___ o2& * - STATIC LEVEL
PUMPING LEVEL I 2’ e 257 GPM
AFTER < __HRS.

HIGHEST RECOMMENDED PUMP RATE 67 & o
WILL STATIC LEVEL CHANGE WITH

TIDES.__ZLss __OR FROST._Zg

"7

AJJM y
- Vd

L1

DEVELOP PROCEDUR

ESTIMATED MAN HOURS FOR DRILLING L g2 . HOURS FOR TOTAL JOB 22—

eV o L iy Tl Meribinh




WELL LOG v

U.S. PUBL S HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATIOI@T/%/ﬁé/‘f/ HYD. . Sew pro DATE STARTED A -<=FZ
DATE COMPLETED, 222~ & =2 DRILLER /fd 4 L
TOTAL DEPTH OF WEFL;9 FT. CASING INSTALLED Sz 7 DIAMETER 5.

@ rm e

-
GROUT B 707 /7¢ _ SCREEN SIZE .. L2 MEG.FPho4s0r | EnGTH_S

s ) P
STATIC WATER LEVEL /& HRS. PUMPED L2~ @ & _GPM prRawpoWNZ_3 3. FT.

HOLE DIAMETER
. CASING DIAMETER

DEPTH
FORMATION
‘ SOIL DATA TO 15 FT.
Jd — | FEET THAWED J-—<& -
5/ BOTTOM OF FROST & MATERIAL
' SEASONAL OR PERMA FROST
-2 é,f
: /
< ‘ - WATER DATA FIELD TEST
/// . TASTE __ DA% .
5 » APPEARANCE FRESH £2#%
AFTER 24 HOURS
IRON PP/
ﬁfz/)( CHLORIDES,
DS
e
\{:ﬁ d 1 ) / :
| Gt pee PUMP TEST /J : s*?nc LEVEL
TG | PUMPING/L!—EEEL' @ GPM
s AFTER HRS.
=7 7
PSS T b Pl
P WW
¥4 S Crieest
J’f S, ¢ HIGHEST RECOMMENDED PUMP RATE /
WILL STATIC LEVEL CHANGE WITH
TIDES, OR FROST
DEVELOP PROCEDURE —(.&ﬂ%
e
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW //A/M//fﬂb ff}//t//aé;y




P , WELL LOG

U.s. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

¢éf////9!// ////D é/ffl,ﬁ ﬁA‘rE STARTED/’é' -7z

LOCATION

DATE comPLETEDZE 2 S & DRILLER ,/ 2 at; /EHeD

TOTAL DEPTH OF WELL{ /76" er. cnsin instaLLED 2L 27 niameTeR £
CLrr e e 1’ R . ' ) /é | MFGﬂ//&/S‘, T, ? =

GROUT ZEcac @ (78 SCREEN SIZE
e
STATIC WATER LEVEL // 7 HRS. PUMPED % // _GPM DRAWDOWN% IR

HOLE DIAMETER
. CASING DIAMETER

DEPTH, FORMATION
. SOIL DATA TO 15 FT. /
~ FeeT THAWED (D — B8O -
Sty | BOTTOM OF FROST & MATERIAL.
4
p4 o SEASONAL OR PERMA FROST
S
/9'#0
72 WATER DATA FIEL[) TEST,
TASTE Pl
_ APPEARANCE FRESH ___.
1 Zg’ - AFTER 24 HOURS —
< . IRON L PP 2>
4
7 . CHLORIDES
Pl
78y,
m,
5 Y Al
— PUMP TEST - - STATIC LEVEL
s -
5747 @é,ﬁs , PUMPING LEVEL T2 5@ 2 GPM
S <| (v W/&
yZ, S5, AFTER HRS.
Seo 7 GR74
2 pe il é / 5
(C r ,___J
HIGHEST RECOMMENDED PUMP RATE /22
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
DEVELOP PROCEDURE -S///ﬁ,f/f
ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB

CREW /// LY S D f%//é/;é/




WELL LOG T

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

?&/é7‘ M WA st
LOCATION _ & C.. D S, 77/6/ £OT /73 DATE STARTED
DATE COMPLETED, /= 7 = F Z— DRILLER el e .
TOTAL DEPTH OF WELL G- T CASING INSTALLED - = —, DIAMETER é
GROUTC7 He et )CREEN SIZE /9 JCo7~ MFGjM” O LeNGTH_ S , .
STATIC WATER LEVEL é HRS. PUMPED /X o 75 _GPM DRAWDOWN%. Z2R e

HOLE DIAMETER
. CASING DIAMETER

DEPTH
} | FORMATION
SOIL DATA TO 15 FT o
| ' FEET THAWED O ~/ s >
o BOTTOM OF FROST & MATERIAL
F . 'SEASONAL OR PERMA EROST
se’c 7 '
kY
%
,r;,
2 WATER DATA FIELD TEST
%y, _ TASTE LY@ < .
% (7 , APPEARANCE FRESH Zef
poip TR AFTER 24 HOURS —_—
_ (7/‘”% e /Mo"/i I~ 1RON R _Pr oy
g5 = sy Qoo 'CHLORIDES
_ 5/4“ TDS
()/ﬂ&/vg K e
SCRepN S G DD )
£ (w7 PUMP TEST /é - STATIC LEVEL

PUMPING LEVEL 2.7 @ 2= ____ GPM

AFTER _£Z2—__HRS.

HIGHEST RECOMMENDED PUMP RATE /S’/

WILL STATIC LEVEL CHANGE WITH
TIDES e . _OR FROST

—)///é/;-/a

DEVELOP PROCEDURE

. HOURS FOR TCTAL JOB

ESTIMATED MAN HOURS FOR DRILLING

CREW //ﬁ%/ﬁ/%&_b A7 /M/"“//




APPENDIX 4

Port Heiden Well Report, a written communication from R. Ingersoll,
U.S. Public Health Service

A-4




The Port Heiden Village Council requested assistance from the U.S.
Public Health Service in March 1974 to drill a deep well and develop
a watering point for the community. The Indian Health Service (IHS),
of the Public Health Service, acting under Public Law 86-121

(OMB 13.229) commenced drilling in May 1979. The dr1111ng of the
Port Heiden Well was done by the ‘cable tool pecussion method with a
Kirk --Hillman drill rig. :

The formations drilled through were of unconsolidated rock mostly of
glacial origin. Drilling through unconsolidated material was accom- .
plished by loosening the rock fragments by the repetitive impact action
of the drill bit which produces a slurry - like mixture with the water
in the hole. A jet pump supplied water from nearby Goldfish Lake.

The drill log of the formations encountered and a schematic draw1ng
is on the f0110w1ng pages. The drill log was determined by examining
the samples coming out of the hole when bailing. At first a dart
valve bailer was used, but Tater on a sand pump was found to be more
efficient.

Two sizes of casing were used at the site, 8-inch and 6-inch. The
outer 8-inch casing penetrated to a 31 foot depth to a layer of low
permeability which in this case was a blue clay. However, due to
heaving problems it was not penetrated properly. The outer casing's
purpose is to keep the hole open for a grout seal at the completion
of the well. The inside 6-inch casing closely follows the progress
of the drill bit.” Its purpose is to prevent caving and keep the hole
open in unconsolidated materials. Many problems occurred near the
end of the casing driving process. Sand heaved up into the hole
several times and once as much as 35 feet. Welding and cutting pipe
for casing was required frequently in the driving and bumping process.
Most of this type of work was handled by Henry Horner as shown in the
accompanying photographs.

An as-built was made of the well location. There is a possibility
that the village may move to the north side of Goldfish Lake in a
few years due to a serious beach erosion problem.

A confined aquifer was encountered at the 150 foot depth. A 5 foot
15 slot Johnson Watermark well screen was selected and installed by
the pull back method. This is where the screen is set at the bottom
of the casing and the casing is then pulTed back to expose the screen.

After setting the screen, the outside casing was bumped out and grout’
was pumped into the annular space. This was the first well where we
used a grout pump. It worked fairly well, but there was not enough
clearance between the outside and inside casing to move the copper
tubing grout line down to the bottom of the outside casing. In the

- future a larger outside casing will be used. A grout mix of

- wp - Comerg e




approximately 10 to 12 gallons of water, 5 to 10 1bs. of bentonite

to one sack of type 1 portland cement. Initially a mix of 6 gallons
water, one can of bentonite (3 1b. coffee can) was added to a sack

of cement. However, the mix proved to be to be much too thick to be
pumped through the grout pipe. A1l 8 bags of concrete available
were used and the remaining annulus was filled with gravel as advised
by myself. .

Development of the well was done by a surge block assembly. Devel-
opment increases permeability of the natural formation, stabilizes
the sand, and corrects any damage to the formation. Surging and
bailing was done for five hours.

Many problems occurred during test pumping because it was difficult
“to get a constant steady source of electricity. The generator on the
welding unit could not supply the right voltage so the pump would
stop after a short period of time. In addition, the village was
having trouble with their diesel generator so it would shut off
intermittantly. However, a 9 hour drawdown test was obtained running
the pump at a constant 25 gallons per minute.(gpm).

The quality of the water was visibly poor due to the high iron content.
Lab tests were run on a sample and the results are on the following
page. It should also be noted that a rough level was run from the
high tide mark of the Bristol Bay which is approximately 1,200 feet
from the well. The top of the casing was found to be 16.5 feet above
the high tide mark which would mean that the static water level in the
well has approximately 2 feet of head above high tide. Thus over
pumping should be avoided due to the threat of salt water intrusion.
The maximum transmitting capacity from a well with a 15 slot screen at
the recommended entrance velocity of 0.1 ft./sec is calculated by
multiplying the number of square inches of open area by a factor of
0.31 (Reference - "Groundwater and Wells", Johnson, pp. 193 and 1?4)

Transmitting _
= 0.31 (30 gpm) (5 ft.) = 46.5 gpm
Capacity .

The well was test pumped at 25 gpm which is then less than the
transmitting capacity of the screen.

After test pumping a concentrated solution of HTH (dry chlorine) and
water was poured down the well for disinfection purposes. Finally the
rig was taken apart for transporting to the airport. Basically the
mast was taken down and then the frame with the engine was dragged on
skids to the airport.
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