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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 (km2)
liter per second (L/s)
cubic meter per second per square kilometer

(m3/s)/knO

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=1.8(°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 1929 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)TNon- 
directional Beacon (NDB)TDirectional 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, 1927-52 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

::= K:  :''"   "^K^Mfc . :'1'K : S® : : - - '  '  :"   : "'' : ' - ; '.  - .' ,   ;- : -  

Mean maximum 1 

Mean minimum2 

Mean

-1.9 

-8.8 
-5.4

-2.0 

-8.9 

-5.4

0.2 

-7.0 

-3.5

3.0 

-3.6 

-0.4

8.1 11.6 14.0 

1.2 4.9 7.8 

4.7 8.3 10.9

14.4 

8.7 

11.6

11.9 

5.7 

8.8

6.2 

0.2

3.2

2.2 

-3.9 

-0.8

-1.0 

-7.2 

-4.1

*f .'**;. V v- :. - "Vs ~^'%&?M:I? . -' V': ^?@ ':'  ' ; "  ,U : -  ,    ; : -J. ' . .- '  .; .::..:/ ..". '   .  ':' ,= ;: : : -' : '-f ' ' :    .

18

295

13

201

21
: ' ' '' ' ';  '''.::: .. . '_ .'.-,;:/ 1 . 1 

- :': 0: L ;.--  ":.,--_:.'-;"-:!.

160

17

163

20 28 42

Snowfall (millimeters)

46 3 0.0

56

0.0

53

0.0

61

64

37

135

29

246

5.6 

-0.9 

2.3

Total

395

Total

1,313

1 Record 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 (198 la, 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, 198la). 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, 198la). 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 15m 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).
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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 km2 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 km2 and is about 5.5 km to the south-

O ij

west. Mean annual runoff near Port Heiden is estimated to be about 0.01 to 0.02 (m /s)/km (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 5-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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[]HarHnP*<; a<; 47

CaC03 
[] Alkalinity as 57

CaC03

[JVjVanaHinm ' FT

[]Zn,

n?.r.

Zinc <0.05

7irroninm

flAmmnnia

2.4

4.1

0.35

Nitrogen-N

Nitrogen-N 
[]NitratP-N <0.10

TlNitritP-N

TlPhn«;nhnrii<;

10
(Ortho)-P

TlFluoride

n****** 
[]nmhns r.nndurtivity 140

[]pH Units

[]Tiirhidity NTH

[]Color Units

[] .Coliform/lOOml

n



TELEPHONE
JF/I w 1 4 y f\
' » "   -''^vA P.O. BOX A 1*>7fi - '

* ANCHORAGE, ALASKA 55509^*.-:

ANALYTICAL REPORT

0MER Alaska Area'. Native Health ServiceSAMPLE LOCATION:

COLLECTED 7-13-79

LED BY

TIME COLLECTED:

SOURCE Well '4m strwfd o-f

JIKS No other Information Available -d A-h^-A^

  &J\vn

., Silver

., Aluminum

,Arsenic

..Gold

Boron

> Da Hum

,Bisir,uth

jCalcium

» Cadmium

, Cobalt

.Chromium

.Copper

, Iron

.Mercury

'otassium

'Magnesium _ 

'Manganese

Molybdenum

Sud i urn

*<d

moVl 

<0.

3.

*CO.

<0.

0.

<0.

<.o.

1.
<0.

^0.

<0.

<0.

4.

<^0.

7

___ 2.. 

0.

 ^0.

_m

M\

05.

0

1

01

7

05

05

1

05

05

05

05

3

!

1

T

0!i

xV\ I ft-< 0? ̂ i oW ^-Sr

[]P, Phosphorous

[]Pb,Lead

[]Pt, Platinum

  []Sb,Antimoay

[]Se, Selenium

[]Si,Silicon

[]SnJin

[]Sr, Strontium

[]Ti,Titanium

[]W,Tungsten

[]V, Vanadium

[}Zn,Zinc

[]Zr, Zirconium

[] Ammonia
Nitrogen -M 

[]Kjodahl
Nitrogen-M 

[]Nitrato-N

[ 3Nitrite-N

[JPhosphorus
(Ort.ho)-P 

[]Chloride

n /

m<  s

7.

<0.

-^0.

^10.

-^cO.

18.

-cO.

-CO.

0.

^0.

-CO.

-^0.

-<-0.

90

-

i/I

4

05

05

05

1

3

05

05

5

!

05

05

05

""5633 "B" STREET^ 

Port Hoi den, Alaska
FOR LAB USE ONLY 

RECVD.BY- OB LAB  $ 1003

DATE RECEIVED 7-16-79

DATE COMPLETED 7-19-79

DATE REPORTED 7-23-79

/i /   .O M
SIGNED/ //ssf'-s..*.^ .-v .&? ..-»> ...

 saZL
[] Cyanide

[]Sulfate -cl.O

[]Phenol

[]Total Dissolved 578
Solids 

[]Total Volatile
Solids 

[]Suspended
Solids 

[]Volatile Sus­
pended Solids 

[]Hardness as * 20
CaCOo 

[]Alkalinity as 370
CaC03

[]

[]

n
* * * * * * 
[]mmhos Conductivity 800 __

[]pH Units 8.1

[]Turbidity NTU

[]Color Units

[Tr.Coliform/lOCml

[]



Haldon Air Fore* SUtloa

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

l-^Wbor

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

Silica (SiO2 ) .....................

Iron (Fe) ........................

Manganese (Mn). . . -. W3WtettYO . * .~ fep » f

Oarbca Bijorida (00^) 
Calcium (Ca) ....................
Magnesium (Mg) .................
Sodium (Na) .....................
Potassium (K) ...................

Bicarbonate (HCO 3 ) ..............
Carbonate (CO 3 ) .................
Sulfate (SO 4 ) ....................
Chloride (Cl) ....................
Fluoride (F) ....................
Nitrate (NO 3 ) ....................

Dissolved solids 
; Calculated .....................
Residue on evaporation at 180°C . 

Hardness as CaCO 3 ..............
Noncarbonate hardness as CaCO 3 .. 
Alkalinity as CaCO3 ..............

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

P H .............................
Color .........................:.

.10Al6-?ort Hstiim Air Forco Skit 
depth 6/j. feet producing intorv^

10*

w*

o.a
15* 

5.8 
14.

O 
7.5
13 
0.4 
6.7

151

ta
0 

67

194 
7.! 

23

Lcn, dri
a .f rca \ 

coll:

lied t«» 
hcnirs > 

itod at
-o 3 for^ 
well pu:
  11 |T .1    TT~

by tho ' 
-3 yield 
p appoa

-  

J. S. Al

*&TsZ$ Cl

* Forc«

JOT

vator



0... Port Heidcn

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

Laboratory Hucber

Date of collection

Silica (SiO2).....

Iron (Fe)........................ 0,53
*

Manganese (Mn),.........'.....,.. 0.0k
Carbon Pio:doe (C02) 3*3

Calcium (Ca).................... 10
Magnesium (Mg)................. 9«7
Sodium (Na)..................... 12
Potassium (K)................... 1*0

Bicarbonate (HCO 3 ) ..............  S
Carbonate (CO 3 ) ........... 0
Sulfate (SOJ ... 
Chloride (Cl) ... 
Fluoride (F) ... 
Nitrate (NO,).................... 0,2

Dissolved solids 
Calculated.......'............,, 133
Residue on evaporation at 180°C ,

Hardness as CaCO 5 ..............
Nonc.arbonate hardness as CaCO3 ..
Alkalinity as CaCO,..............

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

PH .........................;..,, 7.6
Color........................... ' 10

6663 - Yl^th ACKKCH, Port Hcidcn, Veil f 1, drilled, pt. cf coll. at veil, vater clear 
appenranco, dcKeotic use, **!% coll. ly Ktanrey^ drilled 1953, depth 1^6'.



well (at school?)

depth 20' 8" concrete case

analysis 2/17/72

Fc 0.27 Hard. (CaCo3 ) 106

No3 0.4 TDS 250

CL 112 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 '  

No3 1.5 TDS 147  

CL - CA 16 mg 5.8

depth 120' 6" "open end" _______

Two other deep wells - unknown location 

i 1 USAF depth 146' 1958 drilled 

§ 2 USAF depth 84' (20 gpm.) 

See attached water analysis sheets.



STATE OF ALASKA
DEPARTMENT OF ENVIRONMENTAL CONSERVATION

DRINKING WATER ANALYSIS 
INORGANIC. ORGANIC, PHYSICAL AND RADIOCHEMICAL CONTAMINANTS

lip BE COMPLETED BY PUBLIC WATER SUPPLIER - Public Water System & Sample Description
:; ramification Number Collected

blic Water System Name Sample LocatjpjT .-,

Address (Street or P. Q/B Sample Date

City ip code

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

JSf Surface Water D Treated Water 

[""] Ground Water JX/ Untreated Water

I I Routine Sample

Q Special Purpose Sample

TO BE COMPLETED BY CERTIFIED LABORATORY
Laboratory Name f*.

State of Alaska
Address (street or P. o. BO^P!; °f Environmental Conserva&on 

7*n° stn /\g a "d Ub Op3ratlcui
City, State and Zip Code n^ , " . /] S ^Ve.Douglas, AK 99824

INORGANICS 
LIMIT

Q Arsenic (0.05) 

LJ Barium (1.)

Mg/l
i i
I 1

! i.
i j

A/

r
p
i?

Sample Number

/=77/ -/^-o"/
Labatory Analysis Number

XID0/9 0 / .
Receiv^By /^ / /

--7<Ms»j6j^ //^^fcrzA-
L^S

ORGANICS

D Endrin 

D Lindane

Station Number

,-»

LIMIT 

(0.0002) 

(0.004)

Date

Mg/l

i |
{'  CJniadmium 

Quhrcwnium

( 0hluoride 

QHron 

(ZlLead

Qwlanganese 

El Mercury

Qlfitrate (as N)

oelenium

(0.010)

(0.05)

(2.4)

(0.3)

(0.05)

(0.05) 

(0.002)

(10.) 

(0.01) 

(0.05) 

(250

D 

D

\ 1
I 1

i !.
! !
| i.
! ;
1 :  

\l ' .

i

b:.
I ; 
i

1 '

j

! i _
f3  

j

i ;

£T

5 h

A/

r
tf
H
T

H

/V

Ĥ
tf

P

f?

D

£
R

b

0
D
D

D

D Methoxychlor

D Toxaphene

D 2,4,-D

D 2,4,5 - TP Silvex

Qi otal Trihalomethanes

0 Max.Trihalomethane Pot.

D___________

D

(0.1)

(0.005)

(0.1)

(0.01)

(0.1)

(0.1)

PHYSICAL

0 Color 

D Turbidity 

D____ 

"D____

(15) 

(1.)

RADIOACTIVITY

LTGross Alpha*

D Radium 226 & 228

D Gross Beta

D Strontium-90 

G Tritium

LIMIT

(15)

(5)

(50)

(8)

(20,000)

pCi/l

*When found in excess of 5 pCi/l, analysis for Radium 226P 
is required.

TR - Indicates Trace Detected
ND - Indicates Not Detected
NCRD - Indicates No Confirmable Resdiue Detected

ate Analysis Completed Signature of Laboratory Supervisor Date Reported

18-2001(Rev. 1/81)



Sampler

Sample Number

Time and Date o 
Collection

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.

2. .. Provide the following information for all sources: 

A. Physical appearance/properties of the water:

Color ffffit/^ rt7/Tyyj . Turbidity
Taste /\tjVU ^^{Ja ____ Temperature 

Odor fyfrfUC ________ PH T

B. Describe the area immediately surrounding the sample site including near 
by honey buckets, oil storage areas/ landfills,

The water is: Treated Untreated

D. Describe any tidal influence:

. .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.

4.

For surface sources, describe the following: 

A. Sample depths and distance from shore: _

mXil
TtTPtV,

B. Approximate flow rate: (_

For ground water sources, describe: 

A. Depth of well: _____________

B. Pumping rate and drawdown of well: 

Comments:



APPENDIX 2

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

A-2



UNITED STATES GOVERNMENT

DATE:

REPLY TO 
ATTN OF:

SUBJECT:

January 2, 1979

A-EHB

Port Heiden (Meshik) Well Construction

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

TO-. John Hutchison

Attached for your review and use in water well construction and planning 

is a report summarizing groundwater availability at Neshik near Port 

Heiden, Alaska.

.aton 
Geologis 1 '

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.f
5010-112



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.

2. 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.

3. 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 likely area for its presence is near the south­ 
eastern shore of Goldfish Lake.

4. 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.

5. 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.

6. 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.

2. The deep well should be drilled into bedrock to intercept a bedrock 
aquifer. Neither casing nor screening should be required 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 betv/een 85 and 150 feet below 
the surface.

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



/^k CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
y^feBiSa[j\ TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 4^Htjl l^^J

^^^ UU*OKATO«IC» "^^^

CUSTOMER Alaska Area Nati

HATF CO! 1 FCTFD 8-18-83

SAMPLED BY D. Laming

REMARKS

mg/1 

[]Ag t Silver <0.05

[]A1 T Aluminum <0.05

[]As,Arspnic

[]Au.Gold

[]B. Boron

[]Ba t Barium <0.05

[]Bi r Bismuth

[]Ca t Calcium 12

[]Cd,Cadmium

[]Co, Cobalt

[]Cr, Chromium <0.nc;

[]Cu T Copper <0.05

TlFe.Iron 0.80

[]Hg, Mercury

[]K T Potassium 2.5

r~lMq,Maqnesium 4.2

FlMn.Manqanese 0.42

[]Mo t Molybdpmim

TlNa, Sodium 11

flNi, Nickel

5633 B Street

ANALYTICAL REPORT 

ve Health Service SAMPLE LOCATION: Port Heiden, Alaska

TTMF cniiFrTFn- 1210

SOURCE Block 2, lot 5

mg/1 

[]P,Phosphnroiis 0.15

[]Ph,!ead <0.05

[]Sb,AnHmnny

[]Si, Silicon 16

[]Sr, Strontium

. []Ti, Titanium

[]W,Tungstpn

[]V, Vanadium

Pl7n 7inr <0.05

[]7r,7irr.onium

Nitrogen-N 
[]Kj>dahl

Nitrogen-N 
[]Nitrate-N

[]Nitritp-N

. []Phosphorus
(Ortho)-P 

[]ChlnridP

[iFluoride

FOR LAB USE ONLY 
RFCVD.RY Gy 1 AB * 3231-4

DATF RFCFTVFD R-73-9?

DATE COMPLETED 8-31-R3

DATE REPORTED 8-31-83

SIGNED A/A****/ .Of. £*b£&>J

// mg/1 

[]CyanidP

[]Sn1fat.P

riPhenol

[]Total Dissolvpd 96
Solids 

[]Tnt.al VnlatilP
Solids

Sol ids 
[]VnlatilP Sus­

pended Solids 
[]Hardnp«;5 as

CaCfrj
r _ >> . . rf\
1 1 Al kal imtvas

CaC03

- Cl

- []

******

[]umhos Conductivity 140

[]pH Units

[]Turbidity NTH

[]Color Units

[] .Coliform/lOnml

n



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

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

DATE COLLECTED

SAMPLED BY & 

REMARKS

8-18-83 TIME CO! 1 FPTFn   1245

Laming SOURCE Block 2, Lot 1

\

riAq, Silver

FOR LAB 
RECVD.BY GY

DATE RECEIVED

DATE COMPLETED

DATE REPORTED

SIGNED A^^U
mg/1 mg/1

<0.05 nP.Phn«snhnrnii«s- 0.16 []CyanidP

USE ONLY 
.... LAB * 3231-2

8-23-83

8-31-83

8-31-83

_^F ^ .^^^ ^^.

*p //. j£&6fr>3

^ing/i

[]A1.Aluminum. 

[]As,Arsenic_ 

[]Au.Gold__ 

[]B,Boron___

<0.05

[]Ba,Barium. <0.05

[]Bi, Bismuth. 

[]Ca,Calcium 

[]Cd,Cadmium. 

[]Co,Cobalt_

16

<0.01

[]Cr T Chromiuni <0.05 

[]Cu,Copper____<0.05_ 

[]Fe, Iron _____3.1

[]Hg,Mercury.

[]K,Potassium. 2.8

i"lMq,Magnesium 5.0 

[]Mn.Manganese 0-25

[]Mo.Molybdenum___ 

[]Na, Sodium____11 

[]Ni,Nickel______

<0-05

[]Pt,Platinum. 

[]Sb,Antimony. 

[]Se,Selenium.

[]Phenol.

[]Total 
Solids

105

4.4
Solids

[]Sn,Tin____ 

[]Sr,Strontium 

[]Ti,Titanium-

Sol ids 
[]Volatile Sus-.

pended Solids 
[]Hardness as__ 67

[]Alkalinity 
CaC03

84

[]V,Vanadium.

<0.05

[]Zr,Zirconium

[]Ammonia___ 
Nitrogen-N

[]Kjedahl___ 
Nitrogen-N

[]Nitrate-N__

* * * * 
[]umhos Conductivity.

[]pH Units______

170

<0.10

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]Turbidity NTU 

[]Color Units__

[] .Coliform/lOOml.

[]Fluoride. n



< CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA,
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 4%\l^Il/3

5633 B Street ^fe»>>^

ANALYTICAL REPORT 

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

DATE COLLECTED

SAMPLED BY D-

REMARKS

[]Ag .Silver

[]A1 .Aluminum

[] As .Arsenic

[]Au rGold

[]B T Boron

[]Ba t Barium

[]Bi, Bismuth

[]Ca, Calcium

[]Cd, Cadmium

[]Cr, Chromium

[]Cu, Copper

riFe.Iron

[]Hg, Mercury

[]K,Potassium _

[]Mg, Magnesium

[]Mn, Manganese

[]Mo,Molybdenum_

HNa, Sodium

ClNi, Nickel

8-18-83 TTMF COIIFrTFDr 12:30

Lanning SOURCE Block, Lot 2

mg/1 mg/1

<0.05 []P,Phn<;phnrni,<; 0.33

<0.05 []Ph,lpad <0.05

[]Pt,Platinum

[]Sb t Antimony

^^\ rt CT l"T***/**^ - 1 "<0.05 Lj^1 i^ 1 ' 1rnn

LjSn ,Tin

<0.01 []Ti, Titanium

[JWjTimg^tpn

<0.05 []V,Vf»naHium

<°- 05 []7n,7inr <0-05

3-2 []7r, Zirconium

[] Ammonia
Nitrogen-N

Nitrogen-N 
6.3 flNitrate-N <0.10

0-30 []Nitrite-N

[]Phosphonis
(Ortho)-P 

14 []ChloridP

[iFluoride

FOIM.AB USE ONLY 
RFCVD.RY KV IA8 i. 326i X

P_OC_.P7 
nflTF PFPFTVFn o  ̂ D  oj

DATE COMPLETED 9"1~83

DATE REPORTED 9-1-83

SIGNED AJeuvJULt % . lf)*/&u3

rtfi/L

t]S..lfttA

flPhenol

[jTotal Dissolved 125
Solids 

[]Total Vnlatilp
Solids

Solids 
[]Vnlatile Sus­

pended Solids

, []Alkalinity as 90
CaC03

n

n

n
****** 
[]umhos Conductivity 150

[]pH Units 7 - 9

[]TnrhiHity NT1I

[]r.olnr Unit*;

[] .Coliform/lOnml

n



TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 
5633 B Street

ANALYTICAL REPORT 

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

HATF mil FHTFn 8-18-83 v TTMF C01I FCTFD- 1220

SAMPLED BY D. Laming SOURCF Blodk 2, lot 3

REMARKS

FOR LAB 
RFrvn.RY RZ

HATF RFCFTVFn

DATE COMPLETED

HATE REPORTED

SIGNED jk'**"'

USE ONLY 
LAB * 3261-2

8-25-83

9-1-83

9-1-83

'/ $   £&00T>~-s

[]Ag, Silver.

mg/1 

<0.05

[]A1 .Aluminum. 

[]As,Arsenic_ 

[]Au,Gold__ 

[]B,Boron___

<0.05

[]Ba,Barium. <0.05

[]Bi,Bismuth. 

[]Ca,Calcium 

[]Cd,Cadmium. 

[]Co,Cobalt_

11

<0.01

[]Cr t ChrQmium <0.05 

[]Cu,Copper____<0.05 

[]Ee,Iron_____1.6

[]Hg,Mercury.

[]K,Potassium.

[]Mg .Magnes i urn _____4._5_ 

[]Mn.Manganese 0.09

[]Mo,Molybdenum___ 

[]Na.Sodium____12_ 

[]Ni,Nickel_____

mg/1

[]Pb,Lead__ 

[]Pt,Platinum. 

[]Sb,Antimony.

[]Cyanide. 

[]Sulfate. 

[]Phenol__

[]Si,Silicon. 

[]Sn,Tin__

17

[]Total
Solids 

[]Total Volatile
Solids

95

[]Ti,Titanium. 

[]W,Tungsten_

Solids 
[]Volatile Sus-.

pended Solids 
[]Hardness as_

CaCOj
[]Alkalinity as. 

CaC03
57

[]Zn,Zinc.

[]Zr,Zirconium 

[]Ammonia.
Nitrogen-N

Nitrogen-N 
[]Nitrate-N_

[]umhos Conductivity 140 

[]pH Units_____7.7

0.33

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]Turbidity NTU. 

[]Color

[] .Coliform/100ml.

[]Eluoride. n



TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 
5633 B Street

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION: 

DATE r.ni i mm 8-18-83 TTMF cniiFrTFn? 1215____ 

SAMPLED BY D- Lanning SOURCE Block 2, lot 4_______ 

REMARKS_____________________________________

Port Heiden, Alaska
FOR LAB USE ONLY 

RECVD.BY_GL__LAB * 3231-3
8-23-83

DATE COMPLETED 

DATE REPORTED^ 

SIGNED.

8-31-83

8-31-83

A/gt^u//'./

[]Ag,Silver_

[]A1 .Aluminum. 

[]As,Arsenic_ 

[]Au,Gold__ 

[]B,Boron___

[]Ba,Barium.

[]Bi,Bismuth. 

[]Ca,Calcium 

[]Cd,Cadmium. 

[]Co,Cobalt_

[]Cr,Chromium. 

[]Cu.Copper_ 

[]Fe,Iron__

[]Hg,Mercury.

[]K,Potassium.

[]Mo,Molybdenum. 

[]Na,Sodium__ 

[]Ni,Nickel___

mg/1

<0.05

<0.05

<0.05

11

<0.01

<0.05

<0.05

4.2

[]Mg,Magnesium___4.1 

[]Mn .Manganese____0.49

10

mg/1 

0.06

<0.05

[]Pt,Platinum. 

[]Sb,Antimony. 

[]Se,Selenium. 

[]Si .Silicon  

[]Sn,Tin___

5.7

[]Total Dissolved.
Solids 

[]Total Volatile.
Solids

88

[]Sr,Strontium, 

[]Ti,Titanium- 

[]W,Tungsten_

Solids 
[]Volatile Sus-.

pended Solids 
[]Hardness as_

CaCOo 
[]Alkaiinity as.

53

60

CD 
[] 
[]

[]Zr,Zirconium

[]Ammonia___ 
Nitrogen-N

[]Kjedahl___ 
Nitrogen-N

[]Nitrate-N__

* * * * 
[]umhos Conductivity.

[]pH Units______

140

<0.10

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]Turbidity NTU. 

[]Color Units_

[] .Coliform/100ml.

[]Fluoride H



TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 
5633 B Street

ANALYTICAL REPORT

CUSTOMER ai*cV* * * Kr»*.4*» w^i^ SAMPLE LOCATION:

nATF CO! 1 FCTFH 5-6-83

SAMPLED BY Archibald

REMARKS Soft water with

TTMF COM FCTFf): ,

SOURCE -Tim Christianson Well

hioh imn and manoanese. Hioh

silicon indicates irreversible scalina of hot

water systems may occur.

mg/1 

[]Ag t Silver <0.05

[]Al r Aluminum <0.05

[]As, Arsenic

[]Au T Gold

[]B T Boron

[]Ra t Barium <0.05

[]Bi, Bismuth

[]Ca T Calcium 11

[]Cd t Cadmium <0.01

[]Co t Cobalt

[]Cr .Chromium <0.05

[]Cu t CoppPr <0.05

PlFe.Iron 1.0

[]Hg T Mercury

[]K r Potassium 3.2

riMq, Magnesium 4.3

FlMn. Manganese 0.19

[]Mo t Molybdenum

flNa. Sodium 12

HNi. Nickel

mg/1 

[]P,Phosphnrous 0.16

flPh 1 pad <0.05

[]Pt, Platinum

[jShjAntimmy

[]Si, Silicon 21

. []Sr, Strontium

[]Ti, Titanium

[]W, Tungsten

[]V, Vanadium

n7n.7inr <0.05

[]7r,7irronium

[]Ammnnia
Nitrogen-N 

[]Kjedahl
_N4trogen-N 

£3Nitratp-N <0.10

[]NitritP-N

[]Phosphorus
(Ortho)-P 

[]Chloride

[]Fluoride

Pt. Heiden, AK
FOR LAB USE ONLY 

RFCVD.RY EY 1 AB i 2591-1

DATF RFCFIVFD 6-9-83

DATE COMPLETED 6-14-83

DATE REPORTED 6-16-83

SIGNED d£j2/t/^}&<£6

/ mg/1

[]CyanidP

[]Snlfat.P

flPhenol

[]Total Dissnlvpd 95
Solids 

[]Total Volatile
Solids

Sol ids

pended Solids
[]HardnP<:<; x* 30

CaC(^ 
- HAlkalinity as 80

[]

C]

*̂ / * * * * * 
Mumhos Conductivity 140

[]pH Units

[]rolnr Unite

[] .Col i form/ 100ml

n



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
y^£ip^;\

^ "U^^TOWM^^

TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER H^\"3;3lL7

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION: Port Heideru Alaska

DATE COLLECTED.

SAMPLED BY D-

REMARKS

8-18-83

Lanning

FOR LAB USE ONLY 
TIME con mm- n«w RrrvD.RY PZ IAB * 3261-3

SOURCE Block 2 , Lot 6 DATE RECEIVED 8-25-83

DATE COMPLETED 9-1-83

                            DATE REPORTED 9-1-83

n */ * s ^
SIGNED 4/^t^f ^-y**^/

[]Ag, Silver

[]A1 .Aluminum

[]As, Arsenic

[]Au tGold

[]B t Boron

[]Ba, Barium

[]Bi, Bismuth

[]Ca, Calcium

[]Cd, Cadmium

[]Co, Cobalt

[]Cr, Chromium

[]Cu, Copper

[]Fe.Iron

[]Hg, Mercury

[]K, Potassium

[]Mg, Magnesium

[]Mn, Manganese

[]Mo,Molybdenum_

HNa, Sodium

ClNi, Nickel

mg/1 

<0.05

<0.05

<0.05

u

<0.01

<0.05

<0.05

1.6

3.6

4.4

.0.44

12

[]P, Phosphorous 0-14 []Cyanidp

[]Ph 1 lPad <0.05 []SulfatP

[]Pt, Platinum []Phenol

[]Sb,Antimony []Total Dissolved 100
Solids 

[jSp^Splpni.im 4 []Tntal VolatilP
Solids

Solids 
[]Sn Jin []VnlatilP Sus­

pended Solids 
[]Sr,Strontitim []H*rHnpss as 49

[]Ti .Titanium []A1 kaf inity as 57
CaC03 

[]W J Tungst.pn []

[]V,VanaHium []

[]7n,7inr <0.05 []

[]7r,7irconium []
****** 

[]Ammonia []umhos Conductivity 140
Nitrogen-N 

[]Kjpdahl []pH Units 7.6
Nitrogen-N 

[]Nitrate-N <0.10 []T..rhiHity NT1I

[]NitritP-N []Colnr Units

[]Phosphorus [] . Col i form/1 00ml
(Ortho)-P 

[]ChloridP []

[iFluoride [1



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

ANALYTICAL REPORT 

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

DATE COLLECTED 

SAMPLED BY D-

REMARKS

8-18-83 TTMF COI 1 Fr.TFn = 1145

Lannincr cniiorr Block 2, Lot 7
J\/w^wt

f]Aq, Silver

FOR LAB 
RFtt/D.RY KZ

DATF RFCFIVFn

DATE COMPLETED

DATE REPORTED
XV * 

SIGNED 4J6*c&6

mg/1 mg/1 

<0.05 nP.Phnsphnrniis 0.15 [Ir.yanirfp

USE ONLY   
, AR , 3261-4

8-25-83

9-1-83

9-1-83

*J.Ar~).
l>mg/l

[]Al f Aluminum <0.05

[]As,Arspnie

[]Au rGold

[]B,Boron

[]Ra t Rari.jm <0.05

[]Bi, Bismuth

[]Ca,Calcium 9.5

[]Cd, Cadmium <0.01

[]Co T Cobalt

[]Cr, Chromium <0.05

[]Cu t Copper <0.05

[]Fe.Iron 3.0

[]Hg, Mercury

[]K,Potassium "?.6

[iMg.Maqnesium 4.1

FlMn, Manganese 0.37

[]Mo .Molybdenum

flNa, Sodium 11

ClNi, Nickel

[]Pb,l.ead <0.05

[]Pt, Platinum

[]Sb .Antimony

I 1 ^^ ^^ 1 #^n T i irn

nc " c n i * is

[]Sn,Tin

[]Sr,. Strontium

[]Ti .Titanium

[]W,Tung<;t:pn

[]7n,Zinr <n.ns

[]Zr, Zirconium

[]Ammonia  
Nitrogen-N

Nitrogen-N 
[]Nitrate-N <0-10

[]Nitrite-N

[]Phn<;phnrii<:

(Ortho)-P
[]ChlnriHp

flFluoride

[ISulfate

[iPhenol

o c

Solids

Solids

Solids 
[]Volatilp Sus­

pended Solids 
[]Hardnpss as ^'

CaCCh 
[] Alkalinity as 50

CaC03

t]

C]

n
* * * * * * 
[]umhos Conduct! vity!30

[]pH Units 7.6

[]TnrhiHity NTII

[] .Coli form/1 00ml

n



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER

5633 B Street

ANALYTICAL REPORT 

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

HATF rni i Fr.TFn 8-18-83

SAMPLED BY D.Lannina

REMARKS Hiah Iron and

TTMF CnilFrTFnr 1130

SOURCE Block 2. Lot 8

Manaanese present. Hiah Silicon

indicates irreversible scalina of hot water

systems may occur.

mg/1

[]Ag, Silver <0.05

[]A1, Aluminum <0.05

[] As, Arsenic

[]Au rGold

[]B, Boron

[]Ra,Rarium <0.05

[]Bi, Bismuth

[]Ca, Calcium 8.0

[]Cd,Cadmiiim <0.01

[]Co t Cobalt

[]Cr, Chromium <0.05

[]Cu, Copper <0.05

FlFe.Iron 1.2

mg/1

[]P,Pho* phnrn,,s 0.080

[]Ph,IPaH <0.05

[]Pt,Platinum

[]Sb,Antimnny

[]Se,Selpnium

[]<;i,Si1-irnn 21

[]Sn,Tin '

[]Sr, Strontium

[]Ti, Titanium

[]W, Tungsten

[]V, Vanadium

[]7n.7inr <0,05

[]Zr. Zirconium

FOR LAB USE ONLY 
RFr.Vn.RY RZ t A8 * 3353-1

n-ATF RFCFIVFn 9-7-83

DATE COMPLETED 9-16-83

DATE REPORTED 9-16-83

SIGNED v^e^X-^^ C. *>£-*<-< 

' mg/1 

[]Cyanide

[]Sti1fate 2.9

[]Phenol

[]Tota1 Dissolved ^4
Solids 

[]Tntal Volatile
Solids

[]^MSpenHeH
Solids 

[]Vo1ati1e Sus­
pended Solids 

[]Harrfness as 39
CaCCH 

[] Alkalinity as 48
CaCO-a. []

n
ri

[]Hg,Mercury.

[]K,Potassium. 3.6

[]Mg .Magnesium___4.1 

[]Mn .Manganese___0.22

[]Mo,Molybdenum. 

[]Na,Sodium__ 

[]Ni,Nickel__

12

[]Ammonia
Nitrogen-N 

[]Kjedahl.
Nitrogen-N 

[]Nitrate-N_

* * * *

[]umhos Conductivity. 

[]pH Units______

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]Turbidity NTU. 

[]Color Units_

12

[] .Col iform/100ml.

G           

120

7.0

[]Fluoride.



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

f^r LMtOMATOKMIC ^^^

FELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER 4^v3^JT /^ 
274-3364 5633 B Street W^^^/^-.

ANALYTICAL REPORT 

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION : Port Heiden / Alaska

DATF CO! 1 FCTFD 12-1-82

SAMPLED BY ^^ Archibald

FOR LAB USE ONLY 
TIME COII FPTFn?    RFCVD.RY G5f I AB # 1207-3

SOURCE Hud Wen Lot 11 Block 1 nATF RFCFTVFD Decenber 9, 1982

REMARKS Iron exceeds maximum reconnended level for drinking DATE COMPLETED December 20, 198:

water. Silicon

Suspended Solidj

Aluminum levels due, in part, ,to , DATE REpoRT£j) rmroher 20, 1982

3- X7>v  

SIGNED .VGnrutiL C^. eDOGfe,

mg/1

[]Ag f <;ilvPr <0.05

[]Al t Aluminum °- 65

T

[]As, Arsenic

[]Au.Gold

[]B t Boron

[]Ra, Barium <0 - 5

[]Bi t Bismuth

[]Ca, Calcium 7 - 7

[jCd^.admium <0.01

[]Co T Cohalt

[]Cr T Chromium <0.05

[]Cu r Copper <0.05

flFe.Iron 2.1

[]Hg, Mercury

[]K T Potassium 3 -°

riMq.Maqnesium 3^

flMn.Manqanese °- 05

[]Mo tMolybdenum

TlNa. Sodium 12

FlNi. Nickel

rog/1 v mg/1

[]P,Phnsphnrnns 0.17 []Cyanirfp

[]Pt,Platinum []Phenol

[]Sb tAntimnny []Tntal Dissolved 70
Solids 

[]Se, Selenium []Total Volatile
Solids

[]<;i jSilirnn 26 []5;uspPnHpH
Solids 

[]Snjin []VniatilP Sus­
pended Solids

[J^r^trnntium []H*rHnPSS as 39
CaCOa 

[]Ti, Titanium [] Alkalinity as 43
CaC03

[]v VanaiHilim n
Tl7n 7inr 0.06 fl

[]7r,7irrnnium []
****** 

[]Anmnnia []mmhns Conductivity 120
Nitrogen-N

[]KjpHahl []pH Units

Nitrogen-N 
[]Nitrate-N °-13 []TnrhiHity NT1I

[]N1tr1tP-N []Cnlnr Units

[]Phosphorus [ ]T, Col i form/1 00ml
(Ortho)-P 

[]Chloride [] ...... -

TlFlunridP []



y^k CHEMICAL
//~ 7p^v\

£^^ UkWMUIOWtC* ^^

& GEOLOGICAL LABORATORIES OF ALASKA, INC. 5^^)^
TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER fe v3'3fl *7^

274-3364 5633 B Street ^v^^^v"

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Services SAMPLE LOCATION: Port Heiden, Alaska

DATE COL 1 FCTFD 12-2-82

SAMPLED BY Steve St.
Anthony 

REMARKS

FOR LAB USE ONLY 
IMF cniiFrTFO:   RFrvn.RY Gy IAB i 1207-2

^«IRCF Hud Well lot 10 Block 1 DATF RFCFTVFn December 9, 1982

DATE COMPLETED December 20, 1982

Iron and Manganese exceeded reoomnended maximum nflTr D ronDTrn IVcpnt^r 20, 1982

levels for drinking water. Silicon and Aluminum _   . _,
levels due, in part, to Suspended Solids. SIGNEfcJ^£2^,Q£.« ,&*&*)

mg/1
mi ft <0.05 []Ag,Silver ^u.u^

[]A1, Aluminum °-54
r

[]As, Arsenic

[]Au T 6old

[]B r Boron

[]Ra T Bari.im <0-5

[]Ri T Rismuth

[]Ca,Calcium 8.7

[]Cd t Cadmium <0.01

[]Co T Cobalt

[]Cr r Chromium <0-05

_ n ^f\ f\ti nCu.CoDD&r V.U.UD

TlFe.Iron I- 2

[]Hg tMercury

T]K. Potassium 3.0

riMq.Maqnesium ^- 3

flMn.ManQanese °- 22

r]Mo tMolybdenum

r lNa. Sodium 13

[iNi. Nickel

mg/1 u mg/1

[]Pb,lMd <0.05 []S,nfate

[]Pt, Platinum []Phenol

[]Sb tAntimnny []Total Di<;<;olvpd 95
Solids

[]Se,Splpnium []Tntal Vnlatilp
Solids

[]<;i,<;i1irnn 26 []^n<:ppndpd
Sol ids 

[]Sn,Tin []Volatilp Sus­
pended Solids 

[]Sr, Strontium []Hardnp<;<; as 42
CaCCh 

[]Ti, Titanium [] Alkalinity as 47
CaC03 

[]W,Tiing«;tPn []

[]V ̂ anadium . []

[]7n,Zinr <°- 05 []

[]Zr,7irnoniiim []
****** 

[]Ammnnia []mmhn<; Conductivity 120
Nitrogen-N 

[]Kjpdahl []pH Units
Nitrogen-N 

[]NitratP-N 0.20 []T,irhidity NT1I

[]NitritP-N []Cn1nr llnit«i

[]Phosphorus []T.Coliform/10Dml
(Ortho)-P

[]CMnriHp []

riFlunride [T



.Mm, CHEMICAL

/^fpi^K
^^^^Ok»«XW»TO*lf««^^^

CUSTOMER Alaska Area Nat

HATE rm i FCTFH 12-8-82

SAMPLED BY Dave Wahto

& GEOLOGICAL LABORATORIES
TELEPHONE (907) -279-401 4 ANCHORAGE INDUSTRI 

274-3364 5633 B Street

ANALYTICAL REPORT 

:ive Health Service SAMPLE LOCATION:

TTMF cnirprTFn-  

SOURCE Hud Well Lot 9 Block 2

REMARKS Iron and Manganese exceeds maximum rocnmended levels

for drinking water. Silicon and Aluminum levels due

in parts to Suspended Solids.

mg/1 

[]Ag .Silver <0.05

[]A1 .Aluminum 1.1
r

[]As,Arsenic

[]Au.Gold

[]B r Boron

[]Ba T Rarium <0-5

[]Bi, Bismuth

[]Ca t Calcium 8- 1

[]Cd r CaHmi.im <0.01

[]Co f Cobalt

[]Cr r Chromium <0.05

[]Cu_CoppPr <0.05

riFe.Iron 1.9

!~]Hg TMereury

[]Kr Potassium 3.8

riMq^Maqnesiirm 4 - 3

FlMn.Manaanese 0.22

f]Mo r Molybdenum

HNa. Sodium 14

FlNi. Nickel

mg/1 

[jPjPhosphnrn.K; 0.16

[]Pb,l M H <0.05

[]Pt, Platinum

[]Sb,Antimnny

[]Se,Splpnium

[J^i^ilirnn 27

[]Sn,Tin

.[JSrjSt.rnntiiim

,..,. ,., []Ti, Titanium

[]W,Tiing<;tpn

[JVjVAnflHium

[]7nj7inr <°- 05

[]Zr,7irconium

[jAmmnnia

Nitrogen-N 
[]Kjpdahl

Nitrogen-N 
[]Nitrat.P-M °- 10

[]N1tritP-N

[]Phosphnrus
(Ortho)-P 

[]ChlnridP

[iFluoride

j^^S^S''

OF ALASKA, INC. M^f:}^ , , A\?-\l \\ '^ \Vf
^LCENTER 4%v3afl /^- '

TJ&ZZZ&££
^^ ^2-'

Port Heiden, Alaska
FOR LAB USE ONLY 

RFCVD.RY GiT IAB *. 1207-1

HATF RFCFTVFH December 9, 1982

DATE COMPLETED Deceriiber 20, 1982

DATE REPORTED December 20, 1982
 

SIGNED JDOmuL £V. /fi5axJ*r>

^mg/1

[]CyanidP

[]SulfatP

flPhenol

[]Tntal Di«;<;ftlvpd 75
Solids

[]Tntal VnlatilP

Sol ids 
[]Su<;ppndpd

Solids 
[]VnlatilP Sus­

pended Solids 
[]HarHnP<;<; as 41

CaCCh An
[]AllfpTinity as 40

CaCOo. []
- []
- ED
. []
****** 
[]mmhns Condur.tivity 10°

[]pH Units

[]TMrhiHity NTH

[]Cnlnr Units

[]T foliform/innml

-[]

n



UUKMMUMMM

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 

DATE mil mm 12-15-82 __TIME COLLECTED:__________ 

SAMPLED BY Pete Archibald SOURCE New Well lot 8 Block 2___

REMARKS Iron and Manganese exceed reconmended drinking water 

_____level Aluminum and Silicon due, in part, to Suspended 

Solids.

FOR LAB USE ONLY 
RIT.VD.RY Of |AR * 1239

DATE COMPLETED Deceftfrer 21, 1982 

DATE REPORTED December 21, 1982 

SIGNED OcWwI- O. fc

[]Ag,Silver.

mg/1 

<0.05

JUS/1 mg/1

[]P,Phosphorous. 0.07

[]A1 .Aluminum,
r

[] As, Arsenic  

[]Au.Gold__

0-12 <0.05

[]B, Boron.

[]Ba,Barium. <0.5

[]B1,Bismuth. 

[]Ca,Calcium 

[]Cd,Cadmium. 

[]Co,Cobalt

[]Pt,Platinum. 

[]Sb,Antimony. 

[]Se,Selenium. 

[]Si,Silicon- 

[]Sn,Tin__

[]Phenol.

23

7.7

<0.010

[]Sr,Strontium 

[]Ti,Titanium-

[]Total Dissolved,
Solids 

[]Total Volatile-
Solids 

[]Suspended___
Solids 

[]Volatile Sus-__
pended Solids 

[]Hardness as__
CaC(h 

[]Alkalinity as_

75

37

46

[]Cr, Chromium

[]Cu t Copper

FlFe.Iron

[]Hg, Mercury

[]K, Potassium

<0.05

<0.05

0.57

3.6

[]V .Vanadium

[]7n,Zinc

[]Zr,7irconiMm

[] Ammonia
Nitrogen-N 

ClKjpdahl

            I.J                              

n
<0.05 []

[]
******

[]mmhn«; rnndurt.ivity 130

rinH Units

[]Mg,Magnesium. 

[]Mn,Manganese,

4.3
Nitrogen-N 

[]Nitrate-N_ 0.11

0.18

[]Mo,Molybdenum. 

[]Na,Sodium__ 

[]Ni,Nickel__

13

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]Turbidity NTU 

[]Color Units__

[]T.Coliform/100ml.

[]           

[]Fluoride,



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

274-3364
ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

ANALYTICAL REPORT 

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:

DATE COM ECTEH 11-8-82 TIME COI 1 FrTFn.

SAMPLED BY Pete Archibald SOURCE I*>t 8 Block 1 New HUD Site

REMARKS Hiqh Iron

indicates

and Manganese content, also high Silicon

irreversible scaling of hot water systems

may occur.

[]Ag,Silver

[]A1 .Aluminum

[]As,Arsenic

[]Au rGold

[]B r Boron

[]Ba f Barium

[]Bi, Bismuth

[]Ca, Calcium

r ]Cd, Cadmium

[]Co T Cohalt

[]Cr, Chromium

[]Cu,Copper

T]Fe.Iron

[]Hg, Mercury

r]K t Potassium

flMg, Magnesium

f]Mn,Manaanese

[]Mo, Molybdenum

[]Na. Sodium

TlNi. Nickel

mg/1 mg/1

<0.05 [pjPhnsphnrn.K; 0.32

0.29 [phjpari <0-05

[JPtjPlatinum

[]Sb T Antimnny

[]Se,Splpnium

<0 - 5 []Si, Silicon 16

[]Sn,Tin

21 []Sr, Strontium

<0 - 01 []T1. Titanium

[JWjTung^tPn

Sf\ f\C r -i .
  1 1 V Vansnium

<0.05 fl7n 7inr <0-05

1 []Zr,71rroninm

[]Ammnnia
Nitrogen-N 

4 - 4 []Kj>dahl
Nitrogen-N 

3 []NitratP-N <0-10

0.21 []Nitrit.P-N

[]Phosphorus
(Ortho)-P

11 []Chlnn'Hp

[iFluoride

Port Heiden, Alaska
FOR LAB USE ONLY 

BFrvn.RY Gy , AB « 93.5-2

HATF RFT.FTVFn Noveniber 8, 1982

DATE COMPLFTFT) Nbventoer 12, 1982

HATF REPORTED November 12 , 1982

SIGNED rvi-Cf&LK &   fap

mg/1

[jCyanirfp

[]Sulfate

[]Phenol

[]Tnfail ni<;«;o1vpH I20
Solids 

[]Total Volatile
Solids 

[]5;n<;pPnHpH
Solids 

[]VniatilP Sus­
pended Solids 67 

[]Hardness as
CaC03 if. 

[] Alkalinity as /b

- C3

G

C]
****** 
[jmmhos Condurtivity 17°

[]pH Units

[]T,,rMHity NTH

[]Color Units

[]T, Col i form/1 00ml

- []

n



I
/ii&\ CHEMICAL

^jyGlj£fff i\\\

^^^^^\

& GEOLOGICAL LABORATORIES OF ALASLA, INC. // \
TELEPHONE (907J-279-4014 ANCHORAGE INDUSTRIAL CENTER "^VV^-jl 

274-3354 5633 B Street A^"---- ;.-"

ANALYTICAL REPORT 

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:

DATF CO! 1 FCTFD H-8-82

SAMPLED BY Steve St.
Anthony 

REMARKS
High Iron content

TIME COHF^TED-

SmRCE I0t 10 Block 2

and high Silicon indicates irre-

versihle scaling of hot water systems may occur.

mg/1 

[]Ag r Silver <0.05

[]A1 1 Aluminum <0.05

[]As,Arsenic

[]Au.Gold

[]B, Boron

[]Ba f Barium <0.5

[]Bi, Bismuth

[]Ca T Calcium 7.4

[]Cd t Cadmium <0.01

[]Co t Cohalt

[]Cr T Chromium <0.05

[]Cu T Copper <0.05

HFe.Iron 0.69

[]Hg, Mercury

[]K T Potassium 4.4

HMn.Manaanese <0.05

[]Mo .Molybdenum

HNa. Sodium 10

flNi. Nickel

mg/1 

[]P, Phosphorous 0.13

[]Ph,lead <0.05

[]Pt, Platinum

[]Sb, Antimony

[]Se, Selenium

[]Si, Silicon 17

[]Sn,Tin

[]Sr, Strontium

[]Ti, Titanium

[]V, Vanadium

H7n 7inr <0.05

[]Zr, Zirconium

[] Ammonia
Nitrogen-N 

[]Kjedahl
Nitrogen-N 

[]Nitrate-N <0.10

[]Nitrite-N

[]Phosphorus
(Ortho)-P 

[]Chloride

[iFluoride

Cii^..':-i-£ v

Port Heiden, Alaska
FORJ.AB USE ONLY 

RECVD BY LAB # 925-1

DATE RECEIVED November 8, 1982

DATE COMPLETED Noventeer 12, 1982

DATE REPORTED November 12, 1982

SIGNED rJw/pM1 d   ^(/
J " mg/1 

[]Cyanide

[]Sulfat.e

[]Phenol

[]Total Dissolved 85
Solids 

[]Total Volatile
Solids

Solids 
[]Volatile Sus­

pended Solids 
[]Hardness as 33

[] Alkalinity as 44

n

n

- []
****** 
[]mmhos Condurtivity 120

[]pH Units

[]T,irhiHity NTH

[]Color Units

[]T,Coliform/100ml

ri



TELEPHONE (907) 562-2343

L& 
To

ANCHORAGE INDUSTRIAL CENTER 
5633 B Street ,

as&*itc&
ANALYTICAL REPORT

CUSTOMER. SAMPLE LOCATION: Pt. Heidenr EK.

DATE COLLECTED. .TIME COLLECTED:.

SAMPLED BY Hendricks SOURCE Mat-son Wall

REMARKS Soft alkaline water with high iron and manganese 

Unusually hiqh phDSphorous present.___________

FOR LAB USE ONLY 
RECVD.BY.EY_____LAB *2591-4

6-9-83

DATE COMPLETED. 

DATE REPORTED^ 

SIGNED.

6-14-83

6-16-83

mg/1

<0-05 4.9

[]Al t Aluminum 0.75

[]As,Arsenie

[]Ati tGold

[]B,Boron

[]Ra T Bar1iim <0-05

[]Bi, Bismuth

[]Ca, Calcium 1-5

[]Cd tCadmium <0.01

[]Co,Cohalt

[]Cr t Chromium <0.05

[]Cij T Copper <0.05

flFe.Iron 1.0

[]Hg tMercury

[]K. Potassium 6.9

FlMq, Magnesium 2.4

flMn, Manganese 0.07

[]Mo, Molybdenum

FlNa. Sodium 145

FlNi. Nickel

[]Ph,IPari <0.05

[]Pt, Platinum

[]Sh f Antimony

I I x_-^ \^ 1 on 1 1 irn

[]Si, Silicon 15

[]Sn,Tin

[]Sr,Strontium

[]Ti, Titanium

[]U,TungstPn

riVjVanadium

FlZn Zinc ^0.05

[]Zr t7irronium

[]Ammonia
Nitrogen-N 

[]Kjpdahl
Nitrogen-N 

[]N1tratA-N 0.42

[]NitritP-N

(Ortho)-P 
[]ChloridP

flPhenol

A f\C.

Solids 
[]Total Volatile

Solids

Solids 
[]Volatile Sus­

pended Solids 
[]Hardness as I5

CaC03 - orn
[] Alkalinity as 35°

CaC03

ft

ft

[]****** 

[]umhos Conductivity 67°

[]pH Units

[]Turhidity NTH

[]Color Units

[] .Coli form/ 100ml

[1



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

/x^JLiLiT^iw1^

CUSTOMER Alaska Ar*a

DATE COLLECTED

SAMPLED BY Archibald

REMARKS Slightly hard

TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 4WjS|r/ * 
5633 B Street ^v^~S%fe

nS3ll®^
<"^Z-*KC^' i

ANALYTICAL REPORT 

* M^^«, w^n-h SAMPLE LOCATION: Pt. Heiden. XK
FOR LAB USE ONLY 

TIME C01I FPTFD- RECVD.RY FV 1 AS #^Ql-7

SOURCE Qrvine Wei±L;/OO DATE RECEIVED S-Q-Q-?

water with high iron and manoanese. DATE COMPLETED fi^i/i-fl7

Hiqh silicon indicates irreversible sc^liixr of hot «,. ». ~_n^,>v.-,«

water svstenis

mg/1 

[]Ag f Silver <0.05

[]Al t Aluminum 0.68

[]As t Arsenic

[]Au.Gold

[]B r Boron

[]Ba f Barium <0.05

[]Bi t Bismuth

[]Ca t Calcium 14

[]Cd t Cadmium <0.01

[]Co t Cohalt

[]Cr tChromium <0.05

[]Cu t Copper <0.05

HFe.Iron 1.5

[]Hg tMercury

[]K f Potassium fi.n

[]Mq, Magnesium 7.0

ClMn, Manganese 0.64

[]Mo t Molybdenum  

riNa, Sodium n

ClNi. Nickel

11111111 - unit RtrunitM_ .,,_.,Jb.r-l h  m

may occur. ^ \ ^^ _ _ / / x? ^ /
S IGNED i/V,^^*L/ ( ̂  ^^

mg/1 ^ mg/1

[]P t Phosphnrnns O.S4 [jCyanide

[]Pt, Platinum []Phenol

[]Sb,Antimnny []Tntal Dissolved HH
Solids

[]Se, Selenium []Tntal Volatile
Solids 

[]Si, Silicon 24 []Siispended
Sol ids 

[]Sn,Tin - []Vnlatile Sus-
pended Solids

>GaCOb 
[]Ti, Titanium ^Alkalinity as 90

[]W,Tijngsten []

[jV.Vanarfliim   []

[]Zr,Zirrnniiim []
****** 

[]Anmonia f^flrnhns Conductivity 170
Nitrogen-N ^ 

[]Kjedahl []pH Units
N^tfogen-N 

Hffitrate-N n i* []TnrhiHity NJll

[]Nitrite-N []Cnlnr Unite

[]Phosphorus [] , Col i form/1 00ml
(Ortho)-P

[]ChlnriHo []

TlFluoride [1



2GW

Location
Source
Cased to (ft) <

Treatment
WRF
TempCF)
Collected

Port Heiden Well

-oncrete Datfl dnlled
Owner

Appear when roll
2-17-72

Qounty
Depth (ft) 20 Oiam (in.\

Point of roll

IU*
WL Yiftld

Rx/ HK
Remarks Pumice soil, no permafrost, 150* from water to sewer down grade, good drainage.

Silica (SiOa)

Aluminum (Al)

Iron (Fe) (total)

Manganese (Mn)

Copper (Cu)

Zinc (Zn)

A v.c; F»JT} n PR fAfi^

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Selenium (Se)

Total

 mg/l

38

0.27

0.57

0.04

0.29

.0 u
U; 

23

12

37

4.8

3 ug/

ao/1

r/l
?/l 

1.13

0.99

1.61

0.12

1

3.85

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

MB AS

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Barium (Ba)

Lead (Pb)
Nitrate as N 
Nitrate (NO 3 )

Cadmium (Cd)

Silver (Ag)

Chromium (Cr) j

Total .

mg/1

39

00

0.00

2.8

112

0.1

0

2 UK/
0.09 
0.4

4 ug/

2 ug/

0 UK/

ap/J

0.84

0.00

0.06

3.16

0.01

1

0.01

1

1

1

3.88

Dissolved solids:
Calculated
R«ildu« on  v«por«tion at 180* C

Hardness as CaCO3
Nonc«rbon«t«

Alkalinity as CaCoS

me/1

250

106
74

32

Specific conductance 
(micromhos at 25° C)

pH

Color

452

7.5

5

X

Lab. No. Col 15321 Field No. Project state (EC)



9-268 q

* ^ Bort Heiden 
o.S. DEPARTMENT OF THE INTERIOR u/ 

GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

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

laboratory 8mber

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

Silica (Si6a).....................

Iron (Fe) ........................

Manganese (Mnk .................
Stfbon BiGXiae (COg) 

Calcium (Ca) ....................
IMfacTipcjiiim (JJfff]

Sodium (Na) .....................
Potassium (K) ...................

Bicarbonate (HCO 3 ) ..............
Carbonate (CO S ) .................
Sulfate (SO 4) ....................
Chloridg (Cl) ....................
Fluoride (F) ....................
Nitrate (NO 3 ). ...................

Dissolved solids 
Calculated .....................
Residue on evaporation at 180° C . 

Hardness as CaCO3 ..............
Noncarbonate hardness as CaCO 3 . . 
Alkalinity as CaCO 3 ..............

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

PH .............................
Color ...........................

6863

3/31/66

ko

0.52

0,OU
3.3 

10
9»T

ia
1.0

82
0
1.9

1?
Q.k
0.2

133

65
 »«tr

6?

196
7-6

10

 

, Well #1, drilled, pt. of coll, at veil, vater clear 
f Hi*, coll* by Harvey, drilled 1958, depth I*i6 f ,

Palmer 1958 OPO 070283 DATE STARTED 
DATE

CHEMIST. 
CHECKED.



Air Force Station
J.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,

Silica (SiO2)......

Iron (Fe)........................ 8.8O

Manganese (Mh)...

Carbon 0iosld« (COa) 4-1 
Calcium (Ca) .........

Sodium (Na)..................... 14
Potassium (K).....

Bicarbonate (HCO3 ) 
Carbonate (CO 3 ) ... 
Sulfate (SOJ .................... 7,5
Chloride (Cl) .................... 13
Fluoride (F) .................... 0.4
Nitrate (NO 3).................... 6.7

Dissolved solids
Calculated..................... 151
Residue on evaporation at 180°C 

Hardness as CaCO 3 ............
Noncarbonate hardness as CaCO 3 .. ® 
Alkalinity as CaCO 3 ..............

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

pH............................. 7.
Color........... * 

2W027



b.6. 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)

lAbomtary Ht^^er

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

Silica (SiO2 ) .....................

Iron (Fe). .......................

Manganese (Mn). .................

Calcium (Ca) ....................
Magnesium (Mg) .................
Sodium (Na) .....................
Potassium (K) ...................
&&0tt

Bicarbonate (HCO 3 ) ..............
Carbonate (CO 3 ) .................
Sulfate (SO 4 ) ....................
Chloridp (Cl) ....................
Fluoride (F) ....................
Nitrate (NO 3 ). .................. .
ftjftte (BfcQ?) 
&anai (^gB^f) 

Dissolved solids 
Calculated .....................
Residue on evaporation at 180°C . 

Hardness as CaCO 3 ..............
Noncarbonate hardness as CaCO 3 . . 
Alkalinity as CaCO 3 ..............

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

PH .............................
Color. ..........................

93

5/V*

^,000

60

3?0
^30

H %TO

94

5/V^

6 <5u«7

AC & W t&t, 5} Hi trite absent. Pi#tat i»¥tr-ft * .

24027



- Port Heiden

U.S. DEPARTMENT OF THE IH- 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (parts per million)

Laboratory Number 5-3-71

Date of collection ................ 5-3-71

Silica (SiO2)................. : ... 40

Iron (Fe).... (total).............. 0.37

Manganese (Mn).................. 0»12

Calcium (Ca) .................... 18
Magnesium (Mg) ................. 5 » 9
Sodium (Na) ..................... 15
Potassium (K) ................... 3,3

Bicarbonate (HCO 3 ) .............. 81
Carbonate (CO S ) ................. °°
Sulfate (SOJ .................... 5 - 5
Chloride (Cl) .................... 22
Fluoride (F) .................... 0.3 j
Nitrate (NO 3).................... 0.2 j

Dissolved solids 
Calculated ..................... L50
Residue on evaporation at 180°C . j j 

Hardness as CaCO 3 .............. j 69 j
Noncarbonate hardness as CaCO s 3 i 
Alkalinity as CaCO 3 .............. 66 \

Specific conductance I 
(micromhos at 25°C)............ j228

pH .............................j 7.5
Color........................... I 5

i

14568 - Port Heiden ITT Site, Well G^i;9SSeolT^cted at pumphouse, by J.M. Yerkes, 
murky appearance, sampling depth - 120 T .



Cold B&jr

9_268 q

U.S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior
-per at

1104$

Date of collection

Silica (SiO2 ). 

Iron (Fe)........

Manganese (Mn)., 
S&r$$& diftxidto

Calcium (Ca) ... 
Magnesium (Mg) 
Sodium (Na)..................... 0*0
Potassium (K) ................... 0* 8

Bicarbonate (HCO 3 )
Carbonate (CO 3 ) ---------------- &
Sulfate (SO«) ...
Chloridp (Cl) ................... I &6
Fluoride (F) ...................
Nitrate (NO,).... ...............

Dissolved solids
Calculated ....................
Residue on evaporation at 180°C 

Hardness as CaCO 3 .............
Noncarbonate hardness as CaCO 3 . . 0 
Alkalinity as CaCO 3 ............

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

pH ...........................
Color.........................

2(4027



J.S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9-268 q (pa#*s*p«f**at&*3») ($iili$rass p#r liter)

nsoo

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

Silica (SiO2)....................

Iron (Fe).......................

Manganese (Mn)... .............

Calcium (Ca) ...................
Magnesium (Mg) ................
Sodium (Na) ....................
Potassium (K) ..................

Bicarbonate (HCO3 ) .............
Carbonate (CO 3 ) ................
Sulfate (SO4) ...................
Chloridp (Cl)...................
Fluoride (F) ...................
Nitrate (NO 3)...... .............

Dissolved solids
Calculated ....................
Residue on evaporation at 180°C 

Hardness as CaCO 3 .............
Noncarbonate hardness as CaCO 3 . 
Alkalinity as CaCO 3 .............

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

Color..........................
If t- E.

Bright at **£.

2^027



' ,-^^P**'OX?J 
jffi>S&Z+>

y/Jj%\ CHEMICAL & GEt

/ffiWtf$\ TELEPHO
/^^ uatoHmTointM ^^\^

JLOGICAL LABORATORIES

NE (907) 562-2343 ANCHORAGE INDUSTR 
5633 B Stree

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION:

HATF C.ni 1 FCTFD ?-f?-^ TTMF COl 1 FCTFD-   

SAMPLED BY P. Archibald SOURCE

REMARJCS High Iron and Manganese

irreversible scaling of

"Rnht- . r*hri «rt-i pr»«^on W^»l 1

. Hi^h Silicon indicates

hot water systems may occur.

mg/1 

[]Ag t Silver <0.05

[]A1 r Aluminum 1-3

[]As .Arsenic

[]Au.Gold

[]B t Boron

[]Ra T Rarium <0.05

[]Bi T Bismuth

[]Ca, Calcium 12

[]Cd r Cadmi«im <0.01

[]Co t Cobalt

[]Cr t Chromium <0.05

[]Cu,Copper <0.05

TlFe.Iron 3.7

[]Hg T Mercury

[]K. Potassium 3.5

[]Mq,Maqnesium 5.1

ClMn.Manqanese 0.24

[]Mo f Molybdenum

FlNa. Sodium 13

ClNi. Nickel

mg/1

[]Pb,I ead <0.05

[]Pt, Platinum

[]Sh,Antimnny

[]Se, Selenium ,

[]Si, Silicon 23

[]Sn,Tin

[]Sr, Strontium

[]Ti, Titanium

[]V, Vanadium

[]7n,7inr <0.05

[]7r,7irconium

[]Ammnnia
Nitrogen-N 

[]Kjedahl
Nitrogen-N 

[]Nitrate-N <0.10

[]Nitrite-N

[]Phosphorus
(Ortho)-P

[iFluoride

u* ALASKA, arc. ftrm
AL CENTER %^DT7t T^&A.5^*'-**-*/!:

FOR LAB USE ONLY 
RFCVD.BY RV 1AB i 9«m_i

DATE RFCFTVFD 6-7-83

DATE COMPLETED 6-13-83

DATE REPORTED 6-13-83

SIGNED J^T^JL*- £, s£jLt  

mg/1 

[]Cyanide

[]Phenol

[]Tntal Dissolved 84
Solids

[]Tntal Volatile
Solids

Solids 
[]Vnlatile Sus­

pended Solids 
[]Hardness as 57

CaC03 
[]AlkaTinity as 60

r]

r]

n
******

[]umhos Conductivity 140

[]pH Units

[]T,,rhiHity NTII

[]Cnlnr Units

[] , Col i form/1 00ml

n



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
/&^j^
^^^l^^sX

TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 4ivMll/^ 
5633 B Street ^|^iSS0

ANALYTICAL REPORT

CUSTOMER Alaska Area Native Health Service SAMPLE LOCATION: Pt. Redden. Alaska

OATF COIIFCTFD 5-8-83

SAMPLED RY P.Archibald

REMARKS

mg/1

[]Ag t Silver <0.05

[]A1 T Aluminum <0.05

[]As, Arsenic

[]Au tGold

[]B T Boron

[]Ba, Barium <0.05

[]Bi, Bismuth

[]Ca,Calcium 17

[]Cd,Cadmium <0.01

[]Co, Cobalt

[]Cr f Chromium <0.05

[]Cu T Copper <0.05

HFe.Iron 0.38

[]Hg tMercury

[]K. Potassium 3.2

f]Mq, Magnesium 5.8

HMn, Manganese 0.52

[]Mo T Molybdenum

[]Na, Sodium 17

[]Ni. Nickel

FOR LAB USE ONLY 
TTMF COMF^TFD-    RFH/D.RY GY 1 AB * 2573-4

SOURCE Dennis Matson Well DATE RFCFIVED 6-7-83

DATE COMPLETED 6-13-83

                             HATF REPORTED 6-13-83u«i n rviir i_irvAHLf "  *~-r "- 

SIGNED d^^U-~ <^. J*Jt SL-
mg/1 * mg/1 

[]P,Phosphorous 0-36 []Cyanidp

[]Pt, Platinum []Phenol

[]Sb,Antimrny []Total Dissolved 12°
Solids 

[]Se t Splpnium []Tntal Vnlatilp
Solids

Solids 
[]<;njin []VnlatilP Sus­

pended Solids 
[]Sr, Strontium []Hardnpss as 67

CaCOo 
[]Ti, Titanium [] Alkalinity as 110

CaC03
[]W,Tiing<;tPn []

[]V, Vanadium ' []

n?n 7inr <0.05 fl

[]Zr,7irrnnium []
****** 

[]Ammnnia []umhns Conductivity I75
Nitrogen-N 

[]Kjpdahl []pH Units
Nitrogen-N 

[]NitratP-N <0.10 []T,irhiHity NT1I

[]NitritP-N []Cnlnr Unite

[]Phosphorus [] . Col i form/ 100ml _,,- ..
(Ortho)-P

[]ChlnriHp []

flFluoridp []



J
CUSTOME 

DATE CO 

SAMPLED 

REMARKS

[]Ag,Sf 

[]Al,A1i 

[]As,Ar< 

[]Au, GO­ 

GS, Bon 

[]Ba,Bar 

[]Bi,BiJ 

[]Ca,Cal 

[]Cd,Cac 

[]Co,Cot 

[]Cr,Chr 

[]Cu,CoF 

[]Fe,Irc 

[]Hg,Mer 

[]K,Pota 

[]Mg,Mag 

[]Mn,Man 

[]Mo,Mol 

[]Na,Sod 

[iNi.Nic

^ CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P&*\ TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER fe^fciit^^
:'i',iiV \ crno n <*t r .. ,.t A"ft\'^^*-**t-v/,*'
TOKtC* ^S^

R Alaska Area Native

LLECTED 5-15-83

*»* o oueei ^&*SZ&K£Z
H^|||3sg;^cr 

ANALYTICAL REPORT

Health Service SAMPLE LOCATION: Pt. Heiden, Alaska
FOR LAB USE ONLY 

TTMF rniiFrTFn-   RFrvn.RY GY IAR * 2573-3

BY p m Archibald SOURCF Fmil rtiristianson DATE RFCFTVFn 6-7-83

High Iron and Manganese. High Silicon and DATE COMPLETED 6-13-83

Aluminum indicates

water

Iver

jminum

;enic

Id

5n

*ium

;muth

cium

Imium

jalt

 omium

>per

m

 cury

ssium

nesium

ganese

ybdenum

ium

kel

irreversible scaling of hot   _  ,.   _
uni i_ rxururvinL/ *» -^-' «-*

systems may occur. $ . _ / ^ ^

mg/1 

<0.05

3.0

<0.05

11

<0.01

<0.05

<0.05

9.2

4.5

6.2

0.37

13

SIGNED SjJs^J~t~ C . ^^J^_
mg/1 / mg/1

[]P Phncphnrnn, 0.30 []ry,niHp

[]Ph,!parf <0.05 []Snlfatp

[]Pt, Platinum []Phenol

[]Sb,Antimnny []Total Hi<;solvpd 96
Solids

Solids

Sol ids 
[]Sn tTin []VniatilP Sus­

pended Solids

CaCCh 
[]Ti .Titanium [] Alkalinity as 70

CaC03
[]W,Tiing<:tpn []

[jVjVAnaHium []

[]7n,Zinr <°- 05 []

[]Zr,7irronium []
****** 

[]Anmonia []umhn<; r.nnductivity 13 °
Nitrogen-N 

[]Kj>dahl []pH Units
Nitrogen-N 

[]NitratP-N <0.10 []T,irhirfity NT1I

[]NitritP-N []rnlnr Unite

,, []Phosphorus . . .. [] . Col i form/ 100ml
(Ortho)-P

TlFluoridP [1



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907) 562-2343 ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

ANALYTICAL REPORT

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

DATE rni \ FETFD 5-19-83 TIME COLLECTED:  ____

SAMPLED BY P.Archibald SOURCE. an 5 *

REMARKS Slightly high Iron. High Silicon indicates_____ 

irreversible scaling of hot water systems may occur

FOR LAB USE ONLY 
RFEVD-RY GY 1AR * 2573-2

6-7-B3

6-13-83

[]Ag,Silver.

mg/1 

<0.05

[]A1 .Aluminum. 

[]As,Arsenic_ 

[]Au,Gold__ 

[]B,Boron__

0.14

[]Ba, Barium. <0,05

[]Bi,Bismuth. 

[]Ca,Calcium 

[]Cd,Cadmium. 

[]Co,Cobalt_

14

[]Cr,Chromium <0.05

<0.05

riMq.Maqnesium 3.1 

[]Mn.Manganese <0.05

[]Mo,Molybdenum. 

[]Na,Sodium__ 

[]Ni,Nicke1___

14

[]P,Phosphorous.

mg/1 

0.13

mg/1

<0.05

[]Pt,Platinum. 

[]Sb,Antimony. 

[]Se,Selenium. 

[]Si,Silicon_ 

[]Sn,Tin___

[]Phenol.

21

[]Total
Solids 

[]Total Volatile
Solids 

[]Suspended___
Solids 

[]Volatile

90

[]Sr,Strontium. 

[]Ti,Titanium_

pended Solids 
[]Hardness as_

CaC(h
[]Alkalinity as. 

CaC03

49

80

<0.05

[]Fe,Iron

[]Hg, Mercury

[]K, Potassium

0.68

3.6

[]Zr, Zirconium

[]Ammon-ia
Nitrogen-N

           L J  

[]u

Tin

* * 
mhos Condud

H Units

* 
tivity

* *
140

Nitrogen-N 
[]Nitrate-N_ <0.10

[]Nitrite-N_

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]Turbidity NTU. 

[]Color Units_

[]Fluoride.

[] .Coliform/lOOml.

[]            

[]__________



SEP 3 RECl
JJ^JiL'..ANALYSIS REPORT FORM *£) 3/15/74

j Report to: AVC11 HAMMFTT, ADMIN. OFFICER
OFFICE OF r'iVmWMKNTAL HEALTH 
P. 0. BOX 7-741 
ANCHORAGJ;, AK 99510

  C 154 I

NAME OR LOCATION: 

COLLECTED BY:

1. Well Type

PORT
: R.FL^M&R.E

WATER

i Depth
Jater:
: Homes Served: \

:: n Yes 7S?7 No New

DATE^J \\l^ ;(^i 1^ HOUR :
SYSTEM

Gallons per minute
Temporary X/7 Permanent

' \

orO^xis tin£__Sojjrjte---'>

/ /

PURPOSE OF ANALYSIS

./_/ 1. Water Approval for Building Permit.

V^^y ~2. Routine Analysis.

/_/ 3. Special: Check Specific Items for Analysis

(Column 1) 

(Column 1 & 2). 

(Columns 1,2,3)

COLUMN 1 COLO^IN 2 COLUMN 3

Analysis Limits Anal. Limit
(iron (Fe)
(Fluoride (F)
(Chloride (Cl)
| (P04 )
phosphate
[Total Hardness
i
l)et^r'?;ents

p" ,
Specific 
Conductance

3.72
0.71
n

O.lz

to
C

7.21

3?f

0.3
1.5

250
.05 good 

30 poor
50 soft 

300 hard
0
6.5 
8.5

COMMENTS:

Magnesium 
(Mp)
Calcium 
(Ca)

Turbiditv
Color
Bicarbonate 
(HC03 )

Carbonate
Alkalinity
Total Dis­ 
solved 
Solids

<B

  8
w
>300

f/ff
o
n

32?

125

300

5
15

gooa 
500 

poor
350
350

500

Analysis LJ.mits
jSodiuin (Na)
fpotassium (K)
Sulfate 
(SO^)
Sulfite 
**(SO^)

titrate fN07>
Suspended 
Solids

Arsenic (As)
Copper (Cu)
Cyanide (Cn)
Phenols
Zinc (Zn)
Barium (Ba)
Cadmium (Cd)
Lead Pb)
Silver (Ag)
Mercury (Hg)
Manganese (Mn)

,

zno '

250

5.0
10

0.01
1.0
0.03
O.Of
5.0
1.0
0.03
0.0!
O.Of
0.0!
0.0!

INSTRUCTIONS:

1. Rinse container several times in vater source to be sampled. / / ' m^^ss^
Public Health Laboratory 

ce cap on sarple container firmly. SRO, Medical Arts Bldg.
Pouch J _,.,..-. 

-In carton mailer, and forward to: Juneau. AK 99801 OCT 9 c.   -



APPENDIX 3

Well logs for the Port Heiden area, Alaska

A-3



LOCATION

/7AHD, M ID t- , PI2TV \V/ 
I/£L V MAX. '* ""

17'

MIXTURE, 4tfFT\ EASILY 

LOO^S MIXTUK (^M)

DATE .4-15-79

..TEST HOLE NO. C>O
f>^:

>T 
1C

I
j 
j

 

m

f
«  

 M 

M 

* 

 i 

 

 

f

RA1
AT]

Xi-
Q_ 
UJ 
O

»

* *j 

V

 0

» 

 

m J ^^ 

i»

n-
ON

iMHMMMHHM

0
z
UJ 
O 
UJ

*S$S*

v/

? ?:* 

^

GENERALIZED SOIL LOG

  \L£ <§> 6" PEFTU. 
  ̂AHO^ILTV^^MT TAH IH ^?L^>t2. (^?M/6jF) 

f?CME 4^AVEL ENTI2AIHED.

  ̂AHP^ILTY! AH6&ULAE. MED. (^H/'bF) _

  ̂ILT 

(PUMICE.) (W) '  
BOM

iPLE ANALYSIS

INSPECTOR i20g^<ON

SAMPLE NO.

60A

60b

*

SAMPLE TYPE
a

REMARKS

/_|ii^i 2i^/ Tl \^t»r *yr~\c*[*JGP\ 1 wB^M*

IHO.UPED,) 

^PT-lT -bPOOH

JO. DEPTH DESCRIPTION GROUP BLOWS "N"

v 
(F2)

18-6

OTES--

:4E TC^M EETCE TO 
FOUND* THE£>U£iHOUT

MISCELLANEOUS DATA 
DEPTH OF HOLE _!§. 
DIA.OF CASING ___^
DEPTH OF GROUND WATER 
DEPTH OF REFUSAL 
WT. OF HAMMER
AVG. FALL OF HAMMER

FT



\ SOIL BORING LOG

HOLE NO. 6»l

DATE /4-1S-7? 

INSPECTOR gQB^OH

5TRATI- 
IC "ION

Q. 
bj 
O

O
z
UJ 
O 
UJ

GENERALIZED SOIL LOG

PSAT

^AhO 
TO I/a "

. \V/

i/e"
- 9

, I/a"

**POMI^S: \/B*-\/A

ANALYSIS

CrIA

b SAMPLE:

MO. DEPTH DESCRIPTION

. TO

GROUP BLOWS

'(

MISCELLANEOUS DATA 
DEPTH OF HOLE ia FT' 
DIA.OF CASING 3 "
DEPTH OF GROUND WATER 
DEPTH OF REFUSAL __= 
WT. OF HAMMER _
AVG. FALL OF HAMMER

FT



SOIL BORING LOG
LOCATION PQ£T V4E1PEH___________ 

ffi-EST HOLE NO.

DATE

FP A TI-
3K.ION

Xi-
Q. 
UJ 
0

R»

-3
»

-G
i

V

-9

ie

c

LEGEND

$$
£tf£ #:
Ip
: *? ; : 
-sx-i 
:ic*s  «»*" 
,  «   i> 
 tlX^

S§i .* **.
W-
*.«. ". 
  .*  %.< .

»: . «

.̂%*  
\ *»**'

  ?** 
   £ * 

-

GENERALIZED SOIL LOG

 

  UAM RH£ 4 ^IOV \V/PEAT (MM/PT) 
Cporte. ICE (g> 1 FT. PEPTW.

  6AHn?,Flh£,6UE^AM6|ULAE. XV/^Bi^AJHId ^iCRr 
^OME PUMI6E - l/d'7 C^F)

-rTUMldE 1/8 "- 1/4" \V/IO% ^AHP (^F)

^ .

  4ANI7, FINE, ^U&AH^ULAJZ,^M£ ^££»AH!L 6lU»?. 
^P)

&OVI

SAMPLE NO.

OA

^&

SAMPLE TYPE
a

REMARKS

^WCL&YTU&E 

^TLtT ^POOH

5MPLE ANALYSIS
0. DEPTH DESCRIPTION

-MED.

11' PUMICE. (VOL^AHI^ TUFF") I/a 
1H ^IZ£ \VWITC IH

GROUP BLOWS "N

A 

A

// - 
/2,- 
/Z -

f *t
r 
ft

ti

APPgMfrIX FQg. TEfaT
3TES

UMI^E pue TO
OHLV.

MISCELLANEOUS DATA 
DEPTH OF HOLE *g FT. 
DIA.OF CASING
DEPTH OF GROUND WATER 6 V2- 
DEPTH OF REFUSAL    
WT. OF HAMMER _
AVG.FALLOF HAMMER



LOCATION

SOIL BORING LOG 
roirr MEIDCN

TEST HOLE NO.

STRATl- 
ICATION

DEPTH DESCRIPTION GROUP BLOWS "N"

t»*
AU-

TO MEPIUM W/ PUMICE 
T^U6iMOUT.

JOTES*
TUFF OK- POLVEIZtZE. TO

TO A MUP
MIX.

MISCELLANEOUS DATA 
DEPTH OF HOLE 
D1A.OF CASING
DEPTH OF GROUND WATER 
DEPTH OF REFUSAL    
WT. OF HAMMER
AVG. FALL OF HAMMER   3O 1H



DATE

TKATJ- 
CATION

UJ
LJ 
O 
Ul

SAMPLE
SAMPLE TYPE 

&
REMARKS

--:> -4>ANP ^ILTY ,

 i 1/4
9

fc

. .«* 

- -bAHP L.T.M.

. MPLE ANALYSIS
10. DEPTH DESCRIPTION

9' 

'
II

Fd

&- PUMICE)

GROUP BLOWS
*N*

A 
A 
A 2 7

IOTES*
FD& 

QUITE 41MIUAZ. TUJZOU^MOUT CMT1J2LS

MISCELLANEOUS DATA 
DEPTH OF HOLE ^ FT 

CASING 3 iH-

FA« 1 OFHAMMFR - IN



LOCATION DATE

TEST HOLE NO. INSPECTOR

ie:ATION
Z'
O
H» 
<

LJ
-I 
UJ

LEGEND

\V/ PUMICE I/a -
--3

IP «  *

-/?AHP, MED.

- 9

  12

--15

*

F^MPLE ANALYSIS
NO. DEPTH DESCRIPTION

  1
10'

GROUP BLOWS "N*

18-Cr" 

Z2--V

NOTES

HOL^
THAN

&E:

% OF 
/N OTHS2.

MISCELLANEOUS DATA 
DEPTH OF HOLE 18 FT.' 
DIA.OF CASING ^> *H«
DEPTH OF GROUND WATER 
DEPTH OF REFUSAL 
WT. OF HAMMER
AVG.FALLOF HAMMER ' 3O



DATE 4-17-79 

INSPECTOR

SOIL BORING LOG
POJ2T USIPEHLOCATION

HOLE NO.

SAMPLE TYPE
a

REMARKS

ANALYSIS BLOWS "N"

V/ VOL^AHI^ A^U 6F VA^IM6jBA-S

3V 
3?

MISCELLANEOUS DATA 
DEPTH OF HOLE 
DIA.OF CASING.
DEPTH OF GROUND WATER 
DEPTH OF REFUSAL 
WT. OF HAMMER
AVG.FALLOF HAMMER _1



LOCATION DATE A -17-79

.TEST HOLE NO.

THAI 
^ ATJ

X>-
Q. 
Ul 
O

- 1

 a
-3 

-A
ef* V

  (,

 7

 r

I

n-
ON
IMM^MMMM

O
z
Ul 
Otu

m
MS.',^«,    *» .."^^
.*."*** t "*t:r-.  »   .
v*v ^*^.^r-i-. ;i**.^ 
>; ;<*.v
>̂#*»
^oH

 

GENERALIZED SOIL LOG

 

  PEAT V/^bA^P 

  ̂AHP.MEP^ILT, IM Ofc^ANKL PAEK &J2OWN. 

  PUMI6E. ( 60W26E ; ^AHPY (<?M/h?}

  VDULAHI6 osp<^?rr ^IA^K . O^AH -i/^   1/4 "
(!6}NEOU^)

SAMPLE NO. |

^7A

SAMPLE TYPE 
Q 

REMARKS

<gizA& (WAND
EX£AyATEP)

1PLE ANALYSIS
O^ 

7A

DEPTH DESCRIPTION

VOUANIC . 6LOLK O.EAN ,

GROUP BLOWS "N

OTES

UANP
PIT,

IN 
OF

MISCELLANEOUS DATA 
DEPTH OF HOLE **' 
DIA.OF CASING H/A
DEPTH OF GROUND WATER 
DEPTH OF REFUSAL    
WT. OF HAMMER M/A
AVG.FALLOF HAMMER   H/A



WELL LOG

LOCATION

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

DATE STARTED

DATE COMPLETED^

TOTAL DEPTH OF WELL 

GROUT

FT. CASING INSTALLED,

SCREEN SIZE

STATIC WATER LEVEL

DIAMETER to 

LENGTH__

HRS. PUMPED a

 HOLE DIAMETER
. CASING DIAMETER

FORMATION

J-f

DEVELOP PROCEDURE

SOIL DATA TO 16 FT. 

FEET THAWED___

.GPM DRAWDOWN

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 

TASTE

APPEARANCE FRESH 
AFTER 24 HOURS 

IRON ___________

CHLORIDES, 

TDS ____

PUMP TEST

PUMPING LEVEL 

AFTER _

_- STATIC LEVEL

__ GPM

HIGHEST RECOMMENDED PUMP RATE -

WILL STATIC LEVEL CHANGE WltH 
OR FROST

ESTIMATED MAN HOURS FOR DRILLING.

CREW

* HOURS FOR TOTAL JOB



WELL LOG

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

DATE STARTED

DRILLER

TOTAL EgPTH OF WELL 

GROUT
X
SCREEN SIZE

,FT. CASING INSTALLED,

MFG.

DIAMETER,

LENGTH.

STATIC WATER LEVEL HRS. PUMPED, GPM DRAWDOWN FT.

DEPTH

.HOLE DIAMETER
. CASING DIAMETER

to'

DEVELOP PROCEDURE

0"t>^T~ 
*'<?
' £££-*    

SJ>,
#*sp

*A
&"])

^_
S0*9

 

-^
'^TQ'Jttt.

J* "~~

E .._

URS FOR

FORMATION

 

X* i. ^*&/L fr*-*^1"

JT/^ZI^

*~

»

~Ct/si $-e
X

DRILLING,, .,.,., ...,.-

SOIL DATA TO 15 FT. ^ O 
PEET THAWED ,^*" .
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 
TASTE #SOf*

APPEARANCE FRESH _^L£_
AFTE^WflONRS . J*^^» *
IRON" 2L7>**'r?

CHLORIDES X^ #*
TDR AX /f

/^X
PUMP TEST ' . STATIC. lEVEt

/a'/"' /*  
PUMPING I.FVFL</ ^ ,<a x r, ... GPM

J ?
AFTER «3^ HRS.

HIGHEST RECOMMENDED PUMP RATE ^*

WILL STATIC LEVEL CHANGE WITH 
TIDES, ^^ OR EROST *^?

H '

^to x^x^X

, HOURS EOR TOTAI ^

CREW



WELL LOG

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

LOCATION

DATE COMPLETED/

STATIC WATER LEVEL

FT. CASING INSTALLEDTOTAL DEPTH OF WELL, 

GROUT/^l±^!li!:± SCREEN SIZE

HRS. PUMPED FT.

DEPTH

-HOLE DIAMETER
. CASING DIAMETER

FORMATION 
is

J)

1)

 D

DEVELOP PROCEDURE

SOIL DATA TO 15 

FEET THAWED

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PEHMA FROST

WATER DATA FIELD TEST 

TASTE _

APPEARANCE 

AFTER 24 

IRON __

FRESH

CHLORIDES.

22-7-

PUMP TEST ' .. STATIC I.FVFI

LEVEL^ 

AFTER _J^L__-HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES, ^^ OR FROST

& jf

ESTIMATED MAN HOURS FOR DRILLING.

CREW

HOURS FOR TOTAL JOB



WELL LOG

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

E STARTEIi.vyw^»

DATE 

TOTA 

GROU 

STATI

DEVEL 

ESTIM/ 

CREW

CQMPi PTPD / -:i "*-> ^" r -^- nnit i PR /^ >y^/TC?^X?P^ c^

L DEPTH OF V/
C» f^S)*f f *' ** /

C WATER LEVl 

i

HPPTM

_    ̂

/s

*-

*.-

OP PROCEDURI 

KTED MAN HOC

/^

x*^x^s 4T" *"7 /*" *"* 
PI.I /%& ,PT CAfr'Nfi fNSTA! 1 *P , 9 X    niAMPTPR. <^V

RHRFEN SI7P yV^ ... ._ MFG.^K*~ f * LENfiTH 3^...

:L /^ . MRS. PUMPEO . . ^ 6> X*2* GPM DnAlVDOWN'^^ -^0> FT

 HOLE Dl/ 
. CAS^

  C

    « 

/-^

o* *£?

*^"?*

?J
^ s~
^^ f &

</<r
i^°

J~l£~

60

JRS FOR 1

< / % £S<

VMETER 
IG DIAMETER 

FORMATION

>-T^-£>

^S   
£#/S£)

^gfV^/tT-

S/?*-f? ^ /t-r
*#*/0 Z/t-r-

J^M^r? j /<:?-

\J*<-P r^T-

r/f^O J-X4.7-
^x/ /*i *T^< fL~~

?/>*#l/^^

fA/frs*.^ u/p-^

SOIL DATA TO 15 FT. ^ / 
FEET THAWED.. & ~~ &&
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA HROST

WATER DATA FIELD TEST 
TASTE _, /?$£<>/*- (
APPPAPAMPP coccu *!&*  »/

AFTER 24 HOURC ,

IRON ^-.^/'^^|

Tns

PUMP TEST ^ , . STATIC LPVP!

PIIMPIMG t FVFL,*3^ ,  .® fipM

AFTER ,7;,. MRS.

HIGHEST RECOMMENDED PUMP RATE X ;$ -
WILL STATIC LEVEL CHANGE WITH 
TIDES, -^^ OR FROST S^*

*

riRiiMNjr:, HniinQ POR TOTAI inn



WELL LOG

LOCATION

U S PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

E STARTED

DATE COMPLETED. DRILLER

TOTAL DEPTH OF WELL, 

GROUT

,FT. CASING INSTALLED DIAMETER,

STATIC WATER LEVEL

LENGTH.

HRS. PUMPED GPM DRAWDOWN FT.

-HOLE DIAMETER
. CASING DIAMETER

utr i ti .

+ff(st>

££#-y
y 

$5 *p

* i£T
gz

DEVELOP PROCEDUR 

ESTIMATED MAN HO

«~

E            ,     ,                                        

FORMATION

  ̂5^4i* ^S. -^

SOIL DATA TO 15 FT. -. ̂  
PEET THAWED & *> °
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 
TA5STF Asfr"^

APPEARANCE FRFCH .,^1,,,. .

AFTFR 94 HniIRR

IRON

CHLORIDES.

THS

PllMPTFST ,/^, , ,- STATIC I FVFI

PIIIWPIM^ LFVF1   ^ ® ?..... fiPM

AFTER ,.. II1^X HRS.

HIGHEST RECOMMENDED PUMP RATE//^7

WILL STATIC LEVEL CHANGE WITH 
TIDES. OR FROST

/

JRS FOR PRIM ING , , HOURS POP TOTAI .inn       .

CREW



WELL LOG

LOCATiON

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

DATE STARTED

HATP rnwiPi Prnn -&"&-<f^? nnn i PP #M*t '//?<&*£> f^s^o*,*,

TOTAL DEPTH OF W

STATIC WATER LEVt 

DEPTH

       

DEVELOP PROCEDUR 

ESTIMATED MAN HOI

PM ^~*& FT rAc.N.q fNSTAI 1 FP '***&* niAMETEH ^^ '

SfiHPPNRI7P <£ MFrS^^^LENGTH ^^
f*^fj J>^ jJ^. __-Jt^ ^/ 4^^^

=L X HRS. PUMPED ^ © X^ GPM DRAWDOWN*^ /J " FT

HOLE D!£ 
. CAS^

#*sjj

*£

r      -   

E . _

.METER 
IG DIAMETER 

FORMATION

*

j

SOIL DATA TO 15 FT. *> ^^^ 
FEET THAWED O *

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA FROST

WATER DATA FIELD TEST
TACTP >^^>1>'-^

APPEARANCE FRESH ,*^*,,, .

AFTER -)& HOURS

IRON

CHLORIDES.

TDS

PUMP TEST /^ , - STATIH I FVFJ

C75 ><^
PIIMPIMG I FVFI © ^ - ^PM

AFTER . ,.. 7^_ ..rT HRS.

HIGHEST RECOMMENDED PUMP RATE / 2$

WILL STATIC LEVEL CHANGE WITH 
TIDES, OR FROST

*"» ' '*' ^ ^x

IRfi PHR HR|I 1 IMG HOI.'Rq PHR TOTAI inn

CREW



WELL LOG

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

DATE COMPLETED v5~"~ ^ HRil 1 ?R

TOTAL DEPTH OF W

STATIC WATER LEVE 

DEPTH

/

DEVELOP PROCEDUR 

ESTIMATED MAN HOI

PI « V^>? ^ PT r.AQ!Nrt INSTAI 1 Pn ?? DIAMETER.. ...^ ...

 , ,.. Sr.RFFN S17F '. -& .*Cf~*'7~~ MPG&^~'***' LENGTH -^

 L , /^ HRS. PUF/.PED ^ © >^ GPM DRAWDOWN^ **<£"&" FT.

HOLE DI/> 

. CAS^

CLft^

&

"7

      

s^stfr^t,

=,      - 

E -

DIETER 
IG DIAMETER 

FORMATION
SOIL DATA TO 15 FT. ~ / 

FEET THAWED & ~" O O
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 
TASTE /?&*/<*-

APPEARANCE FRESH .,,,., .,..

APTPR 94 HOURS

CHLORIDES.

TDS ..

PIJMPTFST /^ . .. RTATin IFVPI

PUMPING I.FVEL * ^^^ <3> /1^? .. . GPM

AFTER , m$^ .HRS.

HIGHEST RECOMMENDED PUMP RATE /£?

WILL STATIC LEVEL CHANGE WITH 
TIDEC f X^2- OR FROST, /*/&-

*~* »r *r~'

^ 

rR<? FHR PRII f ING , HniJRP, FHR TOTAI }OR   

CREW



WELL LOG

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

DATE STARTED

DATE COMPLETED *>f-//-f3 HRM i PR /272&W/Z?&C&>

TOTAL DEPTH OF WE 

^pn.rr^/**'*-'7^

STATIC WATER LEVE

DEPTH 

^

$ 

.̂^ ' ^

Js

^<r' 

^r
     

^--
   

^1

DEVELOP PROCEDUR 

ESTIMATED MAN HO

:il A£T FT rASINrt IN5TAHFn.y3^ ^ DIAMETER ^__ __

SCRFFN <JI7F ^-^xT" MFRP^^-^ ^ LENGTH ^

:L y^ HRS. PUMPED ^ © X^ GPM DRAWDOWN*^ e^"* FT.

HOLE DIA 
. CASItS

^3Z^'Cc

/>^9
  _      -*
/^/^yr^"

C<-Uy

S%/sp

S*X/

^7 j/i&fr^
^L. 
2/z**/ 
S£-"<>
E-    -  

fatfvCt*

'&%WI

E _ ^

METER 
_G DIAMETER 

FORMATION

A. 

7

 »

2'/j<~o-r
£C#s*4r/

\ 

^^f^ /S^S

SOIL DATA TO 15 FT. xx 
-PCCTTHAWEP...... -A

BOTTOM OF FROST & MATERIAL

SEASONAL 00 PuO^A EROST

x WATER DATA FIELD TEST 
TASTE ,

APPEARANCE FRESH .../^..

AFTER 94 HniJRS

IROM

CHLORIDES

THS

PUMP TFST <<^ , ,- STATIC 1 FVFI

PUMPING L.FVFL , ^^ ̂ O /f^ . GPM

AFTFR Y -HRS-^

HIGHEST RECOMMENDED PUMP RATE X^?

WILL STATIC LEVEL CHANGE WITH 

TIDES. /^- OR ERHST S/^

^/^^ f*T S07- /6 X

X" *"

IRR FOR DRtl 1 ING . . ,.,. HOURS FOR TOTAI JOB . .-__..

CREW



WELL LOG

LOCATION 

DATE COMPLETE 

TOTAL DEPTH OF WELL,

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

PATE STARTED
D^ "

DRILLER

,FT. CASING INSTALLED,

HRS, PUMPED

LENGTH.

DEPTH

L

.CASING DIAMETER
r FORMATION is

£>

SOIL DATA TO 15 
FEET THAWED.

X^2- RpM nRAivnnvvM ' <-*'**  * FT.GPM DRAWDOWN

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERSIA F.ROST

WATER DATA FIELD TEST 
TASTE _
APPEARANCE FRESH 
AFTER 24 
IRON __
CHLORIDES

UTc-ZS) MAS A 22.7-

PUMP TEST . 

PUMPING LEVEL >. 

AFTER _I2L__HRS.

,- STATIC LEVEL

__GPM

HIGHEST RECOMMENDED PUMP RATE

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING, HOURS FOR TOTAL JOB

cncw



WELL LOG

U.S;TUBL1C1T1EALT1T'SERVICE,'tHVISION OF INDIAN HEALTH

DATE STARTED

DATE COMPLETED^r^"' ^ ^ <T-* fTRI! 1 FR ^^ ̂**4£^£'£> .........

TOTAL DEPTH OF Wf

STATIC WATER LEVE 

DEPTH

&*sj>

*^y^7~

^-7 /3SJ?72./Z-

DEVELOP PROCEDUR 

ESTIMATED MAN HOI

=11 ."x^X^ PT rASINj^lNSTAI IFD. Z^__f£.     DIAMETER. <*

SCRFFMS17F / /?. . MFG^*" * LENGTH ?._.._

:L /^ HRS PllMPFH ^T © >^£? GPM DRAWDOWN *^ "KT FT?

HOLE DIA 
. CAS^

£/£f-

E .... .

METER 
G DIAMETER 

FORMATION

^ ̂ C-of

^~> &/£&c /

r. 

SOIL DATA TO 15 FT. ^* -^"x7
FPET THAWED £/ S'

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA RROST

WATER DATA FIELD TEJJ 
TASTE X **/?>V>/w£'^ ,

APPEARANCE ^RFSH ^, ... '

AFTPR 94 HniJRc;

IRON'

^CHLORIDES. , ,
Tn§

rx

PI|P,1PTFST , /^ ,  - STATIH IFVFI

PUMPING LFVRL,^-^ ,,^ , ,X^1    GPM

AFTER , ,f^ , ^HRCl.

HIGHEST RECOMMENDED PUMP RATE/2^

WILL STATIC LEVEL CHANGE WITH 
TIDES, OR FROST

X>^ *<? fl ~-t~~ /I £~/£/ Svj * <S~-£/ & * O ^

X' 

IRS FOR DPII 1 »NG , , HHURR FOR TOTAI IHR

CREW



WELL LOG 

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

vT- /7-
bUWtt

DATE 

TOTAI 
GROU' 

STATI

fOA of

!&Sift/<l

DEVEL 

ESTIM, 

CREW

COMPLETED.:^*" ./x'^r^. DRII i PR &%£&*?/&#£ &

. DEPTH OF WI

a .   
T/^t^A^T'

C WATER LEVE 

nrPTH »

.OP PROCEDUR

ATED MAN HOI 

/I

:it /^3 pT r.AS!NfS INSTAI 1 FD ^9" ^ DIAMETER &

SCREEN SI7F X^ MFG^^'^^ LENGTH ^

=L /? HRS. PUMPED $^ © /& GPM DRAWDOWN"/^^^ FT.

HOLE DIA 
. CASItS

t £/

c£&
32
r*

^"^

x̂s>

E . __.._..

JRS FOR 

X-2^

METER 
G DIAMETER 

FORMATION

Ss&t/'O

Ct&y ^v

-** *? +" T2
*'«*+' S4* ^

^/*-rys&«,j&
vT^x^iD

X'   1

SOIL DATA TO 15 FT.  __ 
FEET THAWED ^^ X-^

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA RROST

WATER DATA FIELD TEST 
TASTE #/£/<^£
A DDCT A Q A MPC CnCCLJ ^**^^

AFTER 94 HOURS

IRON

pui riRinci

Tns

PI.JMP TEST , , ^ , , . - STATIC LEVEL

PUMPING LFVFL. ^ ..P..,. .° GPM

AETER . ...^ -HRS.

HIGHEST RECOMMENDED PUMP RATEx^

WILL STATIC LEVEL CHANGE WITH 
TIDES, OR FROST

%A*r £**- #r rj"x

pqH i IM« Hnun<5 POR THTAI jnp



A

WELL LOG 

U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH
.*_ _**_ A ^^ w*^* ^««f /

LOCATION

DATE COMPLETED,

TOTAL DEPTH OF WELL

DATE STARTED /'*}&*+.* ° 5
e _ t_^ ~ i ^- . _ ^ .

DRILLER /

,FT. 

SCREEN SIZE

STATIC WATER LEVEL /5" HRS. PUMPED 

>IOLE DIAMETER

MFG.

____ 

DIAMETER . . & 

f /£~ GPM DRAWDOWN

DEPTH

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING,

3N^ fa'J 

^7 *SOIL DATA TO 15 FT. 
FEET THAWED
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMAFROST

WATER DATA FIELD TEST

APPEARANCE FRESH. 
AFTER 24 HniiRg _^ 

IRON - /  & _____
CHLORIDES.

PUMP TEST

LEVEL

___- STATIC LEVEL
//? y *5~
/ ( <& / ~s GPM

AFTER

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES r OR FROST

'** 90 -

HOURS FOR TOTAL JOB

FT.

CREW



WELL LOG

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

I.WWA

DATE 

TOTAl 
GROU' 

STATI 

105 o^1

$~\3itdQ

DEVEL 

ESTIM, 

CREW

>XX  *», y^?" -< sr Sr Ts*/*? s /T& ̂ 2 £j?"~")COMPLETED '    * - " /^ -d- nnn i PR /X > ^/Cv._>*//r^r«r '-*Hr

. DEPTH OF Wl

i^V *   y10 <**^'/ 71

C WATER LEV£ 

nrpTH i

*?'

  "i

/x'

-"

-»'

*'

.OP PROCEDUR

^TED MAN HOI

// 
J-f/2 &%

:if /X^ FT CA^«w« INSTAf IFD'., V^,Z PIAMPTER. ^
^""  "^^ J y . ^^ 

fif!RPPM <?I7P /^ MFG'^*5'^^^* LENGTH vT
 ^V- ^f , " ' ^^ ^^ ^ ^^ ^^B^^

EL /O HRS. PUMPED 7 © X"2- GPM DRAWDOWNT^ -^ FT.

HOLE DIA 
. CASW

' ^

          «^

/J

o*~^2

'Jt-jT
? J
J2 r'
^^
^/ f
<f C?
s~J>
&£>

 

JRS FOR

METER 
G DIAMETER 

FORMATION

±f<^^£>

J^&^t?

'£/*//&

£g /*s'T)^J> /2 f

S/7S-V ^s /^T-
fr/?*SO £ / £ 7"~

J*#*~ T? j s*r-
^*<-p r'^/~
Ztf^v s^r
*" " r* ri^

f/L,^^ ̂

?A /^t^ <  - ^^^^

SOIL DATA TO 15 FT. .. / 

FEET TI-iAWED <^ "*" &&

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA F.ROST

WATER DATA FI^LD TEST

ADDC A D A f\'r*C CDCCU t^Zf 'J

APTPR 94 HnilR.Q

IRON &~ PfS^

CHLORIDES.

rn<;

/f~
pi,iMPTPcrr -^ ._. STATir. IPVPI

PUMPING LEVEL , ^ ,,... .(a., .,.. -?^ GPM

AFTER _Z_... ^MRS-

HIGHEST RECOMMENDED PUMP RATE /^    -

WILL STATIC LEVEL CHANGE WITH 
TIDES, +/** OR FROST ^^^^

ppi| i i^n ,, HniiRfi POP THTAI |np     



SEP REC1

MnJi Report to: AVCH HAMMFTT, ADMIN. OFFICER
OFFICE OF r'lVWWMKNTAL HEALTH 
P. 0. KOX 7-7Al 
ANCHORAGi;, AK 99510

WAVKH ANALYSIS REPORT FORM 7N._.     ...          .   __ i^
P-. «  ».    in     i.  ^

j c 154 \

3/15/74

NAME OR LOCATION: 

COLLECTED BY:

PORT
WATER SYSTEM

HOUR:

1. Well Type_________

2. Surface Water:_____
3. Number of Homes Served:
A. Treatment: / / Yes

Depth

Temporary /y7 Permanent / /  

/ No New

PURPOSE OF ANALYSIS

./_/ 1. Water Approval for Building Permit.
-^XA 2. Routine Analysis.
L~l 3 ' Special: Check Specific Items for Analysis

(Column 1) 
(Column 1 & 2) . 
(Columns 1,2,3)

COLUMN 1 COLUMN 2 COLUMN 3

Analysis Limits Ana: Limit
(iron (Fe)
(Fluorlde (F)
(chloride (Cl)
! (P0 /f ) 
phosphate
total Hardness
i
netLejc:^ents

p". ,
Specific 
Conductance

3.7Z
0.71
W

O./z

&
0

221

371

0.3
1.5

250
.05 good 

30 poor
50 soft 

300 hard
0
6.5 
8.5

COMMENTS:

INSTRUCTIONS:

Magnesium 
(Mp)

Calcium 
(Ca)

Turbidity
Color
Bicarbonate 
(HC03 )

Carbonate
Alkalinity
Total Dis­ 
solved 
Solids

fB

  8
-?y
>300

tie
o
?7

32i

125

300

5
15

gooa 
500 

poor
350
350

500

Analysis Lj .mi t s
jSodium (Na)
JRotassium (K)
Sulfate 
(SO/i)
Sulfite 
**(SO^)
titrate CNO^>
Suspended 
Solids

Arsenic (As)
Copper (Cu)
Cyanide (Cn)
Phenols
Zinc (Zn)
Barium (Ba)
Cadmium (Cd)
Lead Pb)
Silver (Ag)
Mercury (l!g)
langanese (Mn)

' l

zno J

250

5.0
10

0.01
1.0
0.01
O.Of
5.0
1.0
0.0]
0.0!
O.Of
0.0!
0.0!

1. Rinse container several times in water source to be sampled.
Public Health Laboratory 

<:e cap on sarple container firmly. SRO, Medical Arts Bldg.
Pouch J 

1n rarton mailer, and forward to: Juneau. AK 99801 OCT



WELL LOG

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

DATE STARTED ~ ^

TOTAL

r*rthiiDi CTCn/e<   ̂ ^"* 0*\. nRI! I FR S7 ZL^-&t'/Z£Sr' ^ ^

L DEPTH OF WE

C WATER LEVE 

. 

DEPTH

/O

3*

^±r-

LOP PROCEDUR 

ATED MAN HO

:\\ &~~£ PT rASiwr, iNRTAMFn ... .^^L!       DIAMETER. ^ _ ._......_.

^ J^SHRFFN QI7F ,<^ MFG LENGTH ^

:L /^ HRS. PUMPEH ^3 @ /"* GPM DRAWDOWN ff-.. & FT.

HOLE DIA 
. CASIN

xy?-/'x. _  

_£  

^x/y;

  -   -   

^   - 

E

METER 
G DIAMETER 

FORMATION
  -  '

ft , ^--Z,

»

*^f / s f} ^ &

SOIL DATA TO 15 FT. ^ O 
FEET THAWED ^^

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA FROST

WATER DATA FIELD TEST
TACTC $S6/^' e**TASTE ^. f~_ ..,..,. 11 ^-

APPEARANCE FRESH , //f ,-f .

IRON J2 7>f7?

CHLORIDES. A/ &
THS AS /T

ptllWP TEST , , ' , r - STATIC 1 FVFI

PUMPING LEVFL^,-...^. ...... O _<-,£-. GPM

AFTER <^ _HRS.

HIGHEST RECOMMENDED PUMP RATE '

WILL STATIC LEVEL CHANGE WITH 
TIDES, S*t> OR FROST * Ĉ*

\

mQ F^R PRII 1 ING, , wntiR?? FOR TOTAJ inn _______

CREW



WELL LOG 

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

LOCA1 

DATE 

TOTAL 

GROU1 

STATU

09 of 

ftS'tig 1

;

DEVEl 

ESTIM 

CREW

-|nn prft^l^ £> 7 ^^^ 2, DATE STARTED d~i~ '% /????      

COMPLETED^^- /£//**-? DRILLER Xfrf^.    X^*k*W«                  

. DEPTH OF WE

r ?- »

3 WATER LEVE 

.1

7FPTH     ]

.OP PROCEDUR 

ATED MAN HO

RitA*

ii <<5 ' FT PACING IN3TAI_LFD,-<5r2 '   - DIAMETER.   ̂   ̂         

cnoccM ci7C £ x2^^ MfR ,<ll^^.- LENGTH ,3'' ?"      

L ^^' HRS PUMPPn *J ® '£" GPM nRAwnoww . , .^P^^FT.

40LE DIA 
. CASIN

t

-

E ____

URS FOR

fM<

METER . 
G DIAMETER 

FORMATION

M^t^    *L+*J,

£r T«,r!>'

&+L*^sJ. Jt, ft ft~ ' 

^<*J£**L, JL*.^

jk, C*<

1 \

SOIL DATA TO 15 FT. t/ 
FFFT THAWED ,, ? f ^t^tJ
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA F.ROST

WATER DATA FIELD TEST
TAQTP       .

APPFARANCF FRP^H

AFTER 24 HOURS ..,.....-. .-..._.,
IRON .,  , ,.,  . .

rn<;     

/ " 
PIIMPTFST ^^ #", - STATIC LEVEL *   

PUMPING LEVEL ,.^3L'£l-@     i^    GPM

AFTPR .^ HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES, OR FROST

A^JL .                                **icrify^,, 

DRILLING 2t> HOURS FOR TOTAI .IOR .. _,,T?tf -        -

^>Li, $%t^<A *AJ '&Z~tjLa-£                       ...                    



WELL LOG

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

TOTAL DEPTH OF WELL_£^     FT. INSTALLED,

GROUT SCREEN SIZE

STATIC WATER LEVEL '* HRS. PMMPPH <-f Xs"~GPM DRAWDOWN FT.

.,  Of .HOLE DIA
' OAOIM

.SiAte pFPTH   w\oiw
o

DEVEl.OP PROCEDUR

t

E

METER 
G DIAMETER 

FORMATION

^^J X. q'

J*<

<&t£{ 4^ ^ <f
*<r'

G-^^jJ s£ ^ /

SOIL DATA TO 15 FT. 
FEET THAWED

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA RROST

WATER DATA FIELD TEST 
TASTF ,

ADPCADAKT'C CpCCU

AFTFR 94 HOURS

IRON

f^ui ADinc^

Tns

PMMP TP^T -20 ' 3 " _. STATIC LEVFI

PUMPING LEVFL , *23* f '.' .(a...., rl£I     GPM

AFTER ^,,, ^HRS.

HIGHEST RECOMMENDED PUMP RATE && ^S?*^

WILL STATIC LEVEL CHANGE WITH 
TIDES, fls* OR FROST, ^_J>

!    MSWrtA                                 

ESTIMATED MAN HOURS FOR DRILLING. * HOURS FOR TOTAL JOB 3

CREW



WELL LOG

US. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

r

LOUAT 

DATE 

TOTAL 

GROU1 

STATK

0Q of 

lSiti<* [

/

DEVEl 

ESTIM 

CREW

ii iiu A f^A U*M**J*S   y,:,wrvn   t±    *rv   v -         «. ..--.... _pr._. , .,, . . ..,., _ 

COMPLCTCD^- **' /*<7"^ ORIMFR /Cii^ t /4**JLiJ^Ll ________________

DEPTH OF WE

r 2*'
: WATER LEVE

.1

-IFPTH j

.OP PROCEDUR 

ATED MAN HO

/fel /,

it &<*' PT CASING INSTAI 1 FD .Ji2il         DIAMETER    £j[       

SCRPFN SI7F f& ' stoA-f MFtt ^Lu^^-^. LENGTH J2.    7 ''.

L ^Lo 1 HPR PUMPPn If a / 5" GPM DRAWDOWN ., '£.3' $ lr FT.

HOLE DIA 
. CASIN

* .

E ____

URS FOR 

^iJ-f^

METER 
G DIAMETER 

FORMATION

0 £ tt'

&L*t*^ /}++J

&JLt~^ 4 t̂ J

^ a*'
Jlt~jL A, e*r*

- -   i 

SOIL DATA TO 15 FT.
PPFJ THAWED /"(^ ^^^4^4, " ' ' '

BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA F.ROST

WATER DATA FIELD TEST
TASTF /^^L

i/
APPPAOAMPP PRPCU

AFTFR ?4 HOURS
IROW

PHI ORinci

rns

PUMP TPP.T 7.1? ,, _. STATIC LEVEL

PUMPING I..FVFL t S^'.^^O.... 'j£L     GPM

AFTER ^, ^HRS.
r

HIGHEST RECOMMENDED PUMP RATE c3e> ^y^^

WILL STATIC LEVEL CHANGE WITH 
TIDES, /£Xx* OR FROST, XZx^.

A*^^4 AfSiJ /2sLi^,^,S9

DRIMINn, ^V J*W , HOURS FOR TDTAI IOR ^ C? JL<LA         

1^ _4_J5L* .^J ̂ XL^£f^*^ _                .



' t

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

?#.'/? g 3L.V/OMI

DATE 

TOTAl 
GROU' 

STATI

as/fog

DEVEL 

ESTIM 

CREW

if w " *

COMPLETED_yk"" ^A /Kt^ DRII 1 FR /fUii, //^^stsA*/va*~C 

. DEPTH OF WE

r 3*fc>

C WATER LEVE 

- 

[>FPTH ..- j

.OP PROCEDUR 

ATED MAN HO

: ! 1 <fb FT P-AR|Nft INSTAI 1 FO.J^TZ^,, PIAMFTER. £ ''

RCRFFN fiI7P /^> -^4s-/ MFG.^L^*^*^,. LENGTH r?' ^ "

= L HRS- PUMPED <S> GPM DRAWDOWN... FT.

HOLE DIA 
. CASIN

r

E-. ___

JRS FOR

METER 
G DIAMETER 

FORMATION

1+4' far <T

A><

^L^ ^^

V-   /

A x-f

\ "~ " '

SOIL DATA TO 15 -FT. 
FEET THAWED ?st**4 fc" "
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA RROST

WATER DATA FIELD TEST 
TASTE
ADPC A D A MPC CPCCLJ

AFTER 94 HOURS

IRON
/ »LJI ODiric^

THS .

PUMP TFST £/ ' - STATIC I FVFI

PUMPING 1 FVFI , tfT?' (3>., ,.£,-    GPM

AFTER L ,.^.. ^HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES, A^o OR FROST ^ *

                     y . ..,._..,,.. . , ., , , , 

PRH \ \^ *?>0 . HOURS FOR TOTAI IOR Uo



WELL LOG

US. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

Port Heiden    ---

/ 14 e 
I 6\o

eft
6\o\A

f\ o v
leJuJ\ DATE STARTED April 28. 1979

-Utir -or.. iCATION ___________

TE COMPLETED July 22, 1979________ DRILLER Ander'son - Horner - Estabrook

TAL DEPTH OF WELL 162 FT CASING INSTALLED ___L5&!_______ DIAMETER ,6" 

OUT______________SCREEN S>7F 15 Slot________ MFG. Johnson LENGTH 5

HRS. PUMPED

DEPTH

Grout Pipe

1 slot screen 
!t at 157-162

T.O.C.

0-2' Muskeg
2-5 1 Frozen 

5-15 Sand, silt
and organics 

15-35 Sand and
gravel-H20 

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/H 2C

(Heaving) 
155-160 Coarse
sand and H^O
(Heaving) 

160-165 Fine sand
and H20
(Heaving)

GPM DRAWDOWN FT.

SOIL DATA TO 15 FT. 
FEET THAWED __2L
BOTTOM OF FROST & MATERIAL _JL!
SEASONAL OR PERMA 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

'ELOP PROCEDURE Surge and test bail

IMATED MAN HOURS FOR DRILLING. HOURS FOR TOTAL JOB

M. Anderson - H. Horner - G, Estabrook



WELL LOG

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

DATE STARTED f, /* $ (!?
UUWAI

DATE 

TOTAL 
GROU' 

STATI

iSiftte 1

DEVEl 

ESTIM 

CREW

COMPLETED _ JZ*/ *T. /* ̂ TV DRII I.ER .^L*^£. X^»fr*£fr**/?                 

. DEPTH OF WE

D WATER LEVE 

. 

7PPTH -|

.OP PROCEDUR 

ATED MAN HO

/  
:i 1 7f, FT rASlNfi IMSTAI 1 FH .... ...Z-2JI          DIAMETER *-.<*

SCRFFM <?I7P , ^ sdL&J MFG. ^^T^r^a^^ LENGTH «3 7"

L Q-^ ' ' HRS." PUMPED 6/ © /5^GPM DRAWDOWN Qf X FT.

HOLE DIA 
. CASIN

' .

E _ __ ....

URS FOR

METER 
G DIAMETER 

FORMATION

^>L Sfr'

^u^ -*m
A, U*r>

^^^jJi ^

^f^** Q *" J

A^-*Z^ ^>

<+*'

SOIL DATA TO 15 FT. 

FEET TI-IAWED /<? " ̂ L*~U~ " "

BOTTOM OF FROST & M/TERIAL 
SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 
TASTF
APPCADAMPC CDCCU

AFTFR ?4 HOijR$

IRON

CHLORIDES.

THS .

PUMP TFP.T , 9-f,, ,,, , , -- STATIC LFVFI

PUMPING LEVEL ,,, ^, ?' O.,,,.,..^ GPM

AFTER ....^...HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 

TIDES, 7Lst» OR FROST /£- O

s&*-**s*^S
                                                                        y....      .          .,,.,.._,...... . ............         .... .......

PRIMUS /£? HniIRS FOR TOTAI IHR /"T"



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

LOCAT 

DATE 

TOTAL 

GROU1 

STATK

(03 o/1 
0,$ibc( I

*

DEVEl 

ESTIM 

CREW

IQjN frJtf^w f***&*e-*~ f^t^L^M- *     aa^    f^          «....- --...   -...      .._..,..-.. .... ..        . 

COMPLETED^J?-' ' 7 /* Q~* RRH 1 FR -^^*- *&~/4*&l*tt^. . .,...-.,.

DEPTH OF WE 

r 3sO

: WATER LEVE

.

 iFPTH .

.OP PROCEDUR 

ATED MAN HO 

rfff&g,    Jet

it 7p* PT HARiwri IN<;TAH Fn -/JZ-L       DIAMETER,   £^£  

crRcrcivf ^7F j /f MFfi. ^U^,f LENGTH ^f.2Jf . .

L ' "7-^'' HRS PUMPFH t( ® /^~"GPM DRAWDOWN., _c$"> ,'   FT.

HOLE DIA 
. CASIN

*  

E ____

uns FOR

^-J^HP"^

METER 
G DIAMETER 

FORMATION

/£*"&   ̂**^4t±__
^ /->-/

Xt»-i-J ><2^ /

^ *^-'

-SCt^£~i 4/Lf^?j

Jb -r~/

  i

SOIL DATA TO 15 FT. f '' 

FPPT THAWED. / V * 7tt~*^.._^. u

BOTTOM OF FROST & MATERIAL 
SEASON^LJ^R PERMA F.ROST

WATER DATA FIELD TEST

APPCADAfvir'C CD CCLJ

AFTFR ?4 HOURR
IRON

PHI opines

Tns ,

PUMP TPRT , 12 ( f , _.- STATIC LEVEL

PUMPING LEVFL ,...£13.' ®    23C-     GPM

APTER ^,, __HRS.

HIGHEST RECOMMENDED PUMP RATE 6~~ ^-,^5

WILL STATIC LEVEL CHANGE WITH 
TIDES, /£xy? OR FROST, x^r,

djjjTstJL       -

DRILI IMG /£? HOURS FOR TOTAI tOR xy .._            .

^ 7T. ^ //^Jkitd**              .   



WELL LOG

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

DATE STARTED _J

DATE COM PLETED*. ^? ^ f<^< DRIft FR &&& ft /%*&&.,£>

TOTAL DEPTH OF WE

/"^Qf^l I"T" 'Z^jf ^^ "^^ &** t

STATIC WATER LEVE 

DEPTH

^ffy

DEVELOP PROCEDUR 

ESTIMATED MAN HOI

:| 1 7-3' FT rASINir; IMSTAI 1 FH ... ^ ^ DIAMETER,. ^ .......

1L /& HRS. PUMPED X^ @ (^ GPM DRAWDOWN^ vJ 3 FT.

HOLE DJA 
. CASIPs

':-
,-*****

3 S~&i«*>

E .__...

METER 
G DIAMETER 

FORMATION

/ _x«Sy73!^*&' 
fitf *^*'

~ '  f

SOIL DATA TO 15 FT. .s ,^-C
FEET THAWED C/ -S. S

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA FROST

WATER DATA FIELD TEST 
TASTE n M?y*t*

APPEARANCE FRESH j^±£__
AFTFR 94 -HOURS

IRON ^ PfSr)

CHLORIDES
TDS

PUIVIP TFRT X^, , - STATIC I F\/F|

<"" ? /
PUMPING LEVEL/ 0 "-f ,<^ <^. ...... GPM

AFTER X-^ __HRS.

HIGHEST RECOMMENDED PUMP RATE &

WLL STATIC LEVEL CHANGE WITH 

TIDES, OR FROST.

/

IR<^ F^R DRM I IM«- HOURS FOR TOTAI |Op ....._

CREW



WELL LOG

LOCATION
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APPENDIX 4

Port Heiden Well Report, a written communication from R. Ingersoll, 
U.S. Public Health Service
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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 
(0MB 13.229) commenced drilling in May 1979. The drilling of the 
Port Heiden Well was done by the cable tool pecussion method with a 
Kirk - Hi 11man drill rig.

The formations drilled through were of unconsolidated rock mostly of 
glacial origin. Drilling through unconsol-idated material was accom- / 
piished 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 drawing 
is on the following 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 later on a sand pump was found to be more 
efficient.

Two sizes of casing were used at the site, 8-nnch 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 pulled 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



approximately 10 to 12 gallons of water, 5 to 10 Ibs. of bentonite 
to one sack of type 1 portland cement. Initially a mix of 6 gallons 
water, one can of bentonite (3 Ib. 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. All 8 bags of concrete available 
were used and the remaining annul us 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 194)

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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