Overview of Environmental and
Hydrogeologic Conditions at Tanana, Alaska

By Allan S. Nakanishi and Joseph M. Dorava

U.S. GEOLOGICAL SURVEY

Open-File Report 94-527

Prepared in cooperation with the

FEDERAL AVIATION ADMINISTRATION

REPRODUCED FROM 5EST AvaLagLE copy”

Anchorage, Alaska
1994



U.S. DEPARTMENT OF THE INTERIOR
BRUCE BABBITT, Secretary

U.S. GEOLOGICAL SURVEY
Gordon P. Eaton, Director

For additional information write to: Copies of this report may be purchased from:
District Chief U.S. Geological Survey

U.S. Geological Survey Earth Science Information Center

4230 University Drive, Suite 201 Open-File Reports Section

Anchorage, AK 99508-4664 Box 25286, MS 517

Federal Center
Denver, CO 80225-0425



CONTENTS

N o E =107 PP 1
INtrodUCHION . . . ..o et 1
Background .. ... ... . i et e ettt e 1
LOCatiON. . .ttt e et e 1
History and SOCIOECONOMIUCS . . ot ottt ittt it eie e eiee e ieeaeennnenaennn 4
Physical setting . . ... .. ..o e e e 4
L 1 P 4
7o o) + PP 4
Bedrock geology ... ..o e e e 6
Surficial geology and soils . . ... ... e e 6
Hydrology . ..ot e e 7
Surface Water ... ... . e 7
Floods . . o e 7
Ground Water. . . . ...t 8
Ground-water and surface-water interaction. .. .........couuieueennneenennennn. 9
Simulation of ground-water MOVEmMeNt. .. .. ... ...ttt en e ienenenan.. 10
DIinKINg Waler. . . oottt e e ettt 11
Present drinking-water supplies ........ ... ... . i 11
Quality of present SUPPLies . . ..ottt e e 14
Alternative drinking-water SOUICES . . . .o vt v vt tetie et eeeer e ceenaenanaans 14
Quality of alternative SOUICES . . ..ottt ettt it ettt ee i e e eeeaaaann 14
SUMMAIY . .. e e et e i 15
References cited. . . ... ... ittt i e e 15
Appendix 1. U.S. Public Health Service well drillers’ logs, aquifer test data, and
ground-water quality for Tanana . ........ ... ... o i i, A-1
Appendix 2. Data, assumptions, justifications, and data sources used in the
MODFLOW packages . . . .. oo iiitr i ittt i ettt e eeeeeannanann A-2
Appendix 3. Example output file of the U.S. Geological Survey Modular _
Finite-Difference Ground-WaterModel ............. ... ... ... ..., A-3
Appendix 4. U.S. Geological Survey ground-water quality for Tanana. ................ A-4
Appendix 5. U.S. Geological Survey water quality data for the Yukon River at Ruby
and the Yukon River below the Totzina River near Tanana ............... A-5
Contents il



FIGURES

1. Map showing locationof Tanana............ .. ... ... .. . i, 2
2. Map showing location of Federal Aviation Administration facilities

near the villageof Tanana. . . ... ... ... .. .. i 3
3. Hydrograph of mean daily discharge of the Yukon River at Ruby

water years 1960-76 .. ... ... e 9

4-5. Map showing simulated water-table contours and estimated direction of
shallow ground water:

4. With low streambed conductance in the Tananaarea ...................... 12
5. With high streambed conductance in the Tananaarea...................... I3
TABLES

1. Mean monthly temperature, precipitation and snowfall for the combined

periods 1922-76 and 1985-87, Tanana. .. ......... ... oo .. 5
2. Estimated peak discharges of the Yukon River at Tanana
for various recurrence intervals .. ...... ... i e 8

CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS

Multiply By To obtain
millimeter (mm) 0.03937 inch
centimeter (cm) 0.3937 inch
meter (m) 3.281 foot
kilometer (km) 0.6214 mile

square kilometer (km?) 0.3861 square mile
liter per second (L/s) 15.85 gallon per minute
liter per day (L/d) 0.2642 gallon per day
cubic meter per second (m3/s) 35.31 cubic foot per second

degree Celsius (°C) °F=1.8x° +32 - degree Fahrenheit (°F)

a 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 both the United States and Canada, formerly called Sea Level Datum
of 1929,

her reviation used in this report:

mg/L, milligram per liter

IV Contents




Overview of Environmental and
Hydrogeologic Conditions at Tanana, Alaska

By Allan S. Nakanishi and Joseph M. Dorava

Abstract

The remote Native village of Tanana along the Yukon River in west-central Alaska has
long cold winters and short summers. The Federal Aviation Administration owns or oper-
ates airway support facilities near Tanana and wishes to consider the subsistence lifestyle
of the residents and the quality of the current environment when evaluating the severity of
environmental contamination at these facilities. Tanana is located on the flood plain of the
Yukon River and obtains its drinking water from a shallow aquifer located in thick alluvium
underlying the village. Surface spills and disposal of hazardous materials combined with
annual flooding of the Yukon River may affect the quality of the ground water. Alternative
drinking-water sources are available, but may cost more than existing supplies.

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 (PCB’s), and pesticides may have been used and
(or) disposed of. To determine if environmentally hazardous materials have been spilled or dis-
posed of at the sites, the FAA is conducting environmental studies mandated under the Compre-
hensive Environmental Response, Compensation, and Liability Act (CERCLA or “Superfund
Act”) and the Resource Conservation and Recovery Act (RCRA). To complete these environmen-
tal studies, the FAA requires information on the hydrology and geology of areas surrounding the
sites. This report is the product of a compilation, review, and summary of existing hydrologic and
geologic data by the U.S. Geological Survey, in cooperation with the FA A, and provides such infor-
. mation for the FAA facility and nearby areas at Tanana, Alaska.

BACKGROUND

Location

Tanana (fig. 1) is located in the western interior of Alaska at latitude 65°10'00" N., longitude
152°04'00" W., approximately 350 km west of Fairbanks. Tanana is on the north bank of the Yukon
River, approximately 5 km northwest from the mouth of the Tanana River. The FAA facilities are
at the Tanana airport (fig. 2), which has a 1340-m gravel runway immediately north of the village
(Campbell, 1985; U.S. Army Corps of Engineers, 1987).

INTRODUCTION 1
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History and Socioeconomics

The area around Tanana was originally the territory of the Tanana and Koyukon Athabascan
Indians who used semi-permanent sites along the Yukon River during the spring and summer to
harvest fish and waterfowl (Campbell, 1985). During the mid-1800’s, early European traders estab-
lished Tanana as a trading outpost with the local Indians. The St. James Mission built a school and
hospital complex between 1887 and 1900, which established Tanana as an important service and
social contact center for area residents (Alaska Department of Community and Regional Affairs,
1993). The U.S. Army established Fort Gibbon in 1898 to maintain a telegraph line connecting
Fairbanks to Nome (Campbell, 1985; Alaska Department of Community and Regional Affairs,
1993). The Tanana Hospital, which was in operation from the early 1940’s to 1982, was for many
years the only medical facility serving Interior Alaska. The activities of the regional hospital sup-
ported the expansion of the airport and FAA facilities, making Tanana an important air terminal
and refueling stop (Campbell, 1985).

Tanana was incorporated as a first-class city in 1961. The village is managed by an elected
mayor and a six-member council. According to the U.S. Bureau of Census (1991), the population
of Tanana in 1990 was 345, of which 78 percent were American Indian, Eskimo, or Aleut. The
Tanana economy is highly dependent on government spending and subsistence (Campbell, 1985;
Fison and Associates, 1987). Many of the government jobs, however, are seasonal and part time.
Trapping and commercial fishing also provide seasonal cash income.

PHYSICAL SETTING
Climate

Tanana is situated at the southwestern tip of the Rampart Trough physiographic province
(Wahrhaftig, 1965). The area surrounding Tanana is described by Hartman and Johnson (1984) as
having continental climatic conditions. Low precipitation, low cloudiness, low humidity, light sur-
face winds, and great diurnal and annual temperature variations are typical. Freezing of the Yukon
River typically occurs in early to mid-October and break-up occurs in mid-May (Fountain, 1984;
Fountain and Vaughn, 1984). The mean annual temperature is -4.4 °C, but temperatures range from
a July mean maximum of 21.3 °C to a January mean minimum of -27.4 °C. Mean annual precipi-
tation is 336 mm; approximately 1,270 mm of snow falls annually (Leslie, 1989). Most rainfall
occurs in July and August. Mean monthly temperature, precipitation, and snowfall are summarized
for the periods 1922-76 and 1985-87 in table 1.

Vegetation

The Tanana area forest consists of a closed spruce-hardwood along the Yukon River (Viereck
and Little, 1972). Well-drained, high-relief areas contain aspen, birch, poplar, and white spruce
(Campbell, 1985; Hartman and Johnson, 1984). The flat, poorly drained areas away from the river
consist predominantly of densely spaced black spruce, birch, and alder. The forest floor in both well
and poorly drained areas has undergrowth that includes moss, sedge, alder, willow, wild rose, high
and low bush cranberry, blueberry, Labrador tea and equisetum (Campbell, 1985). Poorly drained
wet areas contain extensive growths of muskeg, sedges, tussock grasses, dwarf birch, and larch.
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Bedrock Geology

The mountains and hills north of Tanana consist primarily of metamorphic and sedimentary
rock. Sedimentary rock includes limestone, dolomite, greenstone, and chloritic schist of Paleozoic
age (Chapman and others, 1982). Metamorphic rock includes quartz-mica schist, quartzite, slate,
and phyllite which are early Paleozoic to Precambrian in age. Mission Hill, approximately 8 km
west of the airport, is the closest bedrock exposure and is composed of conglomerate, sandstone,
shale, siltstone and minor amounts of lignite of Tertiary age (Chapman and others, 1982). An early
report by Mertie (1937) described the geomorphology, bedrock geology, and economic geology of
the Yukon-Tanana Region. Drillers’ logs for wells near Tanana indicate sandstone at an average
depth of 15 m below land surface, and schist at approximately 19 m and 43 m depth below land
surface (appendix 1).

Surficial Geology and Soils

The surficial deposits in the Tanana area are of Quaternary age and consist of alluvial, collu-
vial, and eolian deposits (Chapman and others, 1982). Alluvial deposits consist of sandy gravel and
sandy silt with sub-rounded to well-rounded coarse-grained clasts. Alluvium was deposited in
much of the flood plain of the Yukon River and its tributaries. Colluvial deposits are undifferenti-
ated and consist predominantly of silt containing some poorly sorted sand and gravel. These depos-
its are found along valley sides and valley bottoms north of Tanana and border the alluvial deposits.
Eolian loess consisting of well-sorted silt is found predominantly on the flood plain across the
Yukon River, south of Tanana (Chapman and others, 1982).

Rieger and others (1979) described three basic types of soils in the Tanana area as poorly
drained, well drained, and organic.

Poorly drained soils are found in low-lying areas such as meander scars on the flood plains.
They have thick surface organic horizons composed primarily of sedges or sphagnum moss. The
texture varies from silt-loam to sandy-loam. Poorly drained soils are usually saturated above a shal-
low permafrost table, but some are dry in the upper horizons in midsummer.

Well-drained soils are found on natural levees along existing and former river channels. The
-soil texture generally consists of stratified silt-loam and fine sand. Thin seams of organic material
occur throughout the soil. Permafrost may occur at depths greater than 150 cm under these soils.

Organic soils are found on slightly lower areas of the flood plains than the poorly drained
mineral soils. They consist of thick deposits of very acidic moss-peat in the upper layer and of
fibrous sedge-peat in the lower layers. The soils are underlain by permafrost at depths of 12 to
75 cm.

6 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




HYDROLOGY

Surface Water

The Yukon River at Tanana flows roughly from east to west and drains into the Bering Sea
about 1,110 km downstream from the village. The Yukon River is the largest drainage system in
Alaska in terms of drainage basin area and mean annual flow. The two closest major drainages into
the Yukon River are the northward flowing Tanana River and southward flowing Tozitna River,
located 5 km upstream and 15 km downstream from Tanana, respectively.

Other than the Yukon River, the two local surface-water bodies closest to the village of
Tanana are Bear and NC Creeks (fig. 1). Bear Creek flows southwestward into the Yukon River and
drains the mountains and hills north and northwest of Tanana (fig. 1). NC Creek flows southward
through the eastern part of Tanana into the Yukon River and drains the mountains and hills to the
northeast of the village (fig. 1). The mouth of Bear Creek is located approximately 10 km from the
village and the mouth of NC Creek is located at the east end of the village and on the north bank
of the Yukon River. Streamflow data for both creeks are not available; however, mean annual flow
estimates were calculated using Parks and Madison’s (1985) equation for regional streamflow char-
acteristics. This equation requires values of mean annual precipitation and drainage basin area. The
drainage basin areas for Bear and NC Creeks, as measured from the USGS Tanana 1:250,000 quad-
rangle, are about 197 and 34 km?, respectively. The mean annual precipitation of 510 mm was used
to represent the precipitation for the drainage area of the creeks (Lamke, 1978). Mean annual
streamflow estimates are 1.6 m>/s for Bear Creek and 0.25 m/s for NC Creek.

Several small lakes (less than 0.65 km? in size) are near the mouth of the Bear Creek drainage
and east of the village: the closest is about 2.5 km from the airport. Two small lakes, Oscar Lake
and an unnamed lake are about 3.2 km west of the airport.

Floods

The U.S. Army Corps of Engineers (1993) recorded flooding at the village of Tanana in 1937,
1964, 1972, 1989, and 1991. The flood hazard in Tanana area is considered low by the U.S. Army
Corps of Engineers (1993): approximately 50 houses are located within the 100-year flood zone.
During the 1991 flood, one house was reported to have been inundated (U.S. Army Corps of Engi-
neers, 1993). Because of the low flood hazards at Tanana, construction of flood-protection mea-
sures for the village have not been undertaken.

The primary cause of floods at Tanana is ice jams and subsequent stream overflow (U.S.
Army Corps of Engineers, 1993). Ice-jam flooding occurs when river ice broken during spring
thawing is transported downstream and its movement is blocked in locations where a constriction,
a sandbar, or other obstruction such as a sharp meander bend exists (Beltaos, 1990). The blockage
prevents ice movement and restricts water flow as the ice jam builds in thickness and length. This
subsequently slows the water velocity and produces a rise in water level, or a backwater effect, that
propagates upstream from the ice jam. When the ice jam releases, a flood wave propagates down-
stream.

HYDROLOGY 7



Flooding at Tanana not only damages structures and roads, but can also cause contaminants
on the surface of the land to mobilize and move into inadequately sealed wells. If flood waters are
higher than the top of well casings, contaminants may move directly into drinking-water supplies.

The flood frequency for the Yukon River at Tanana (table 2) was obtained using the graph of
discharge to drainage area (Jones and Fahl, 1994, fig. 10) for the Yukon River. The drainage area
for the Yukon River basin upstream from Tanana is about 637,000 km?. The frequency curves of
Jones and Fahl (1994), however, apply only to floods generated by rainfall and snowmelt runoff
and are not applicable to ice-jam floods.

Table 2. Estimated peak discharges of the Yukon River at Tanana for
various recurrence intervals

[Discharge in cubic meters per second]

Recurrence interval

2years Syears 10years 2b5years 50years 100years 500 years

16,000 20,000 23,000 25,000 27,000 29,000 33,000

Ground Water

Ground-water recharge to the Tanana area occurs from infiltration of precipitation, infiltra-
tion from streams, and normal ground-water movement from areas near the slopes of the surround-
ing highlands. Ground-water recharge most likely takes place from local streams such as Bear and
NC Creeks and from the Yukon River. Recharge from the streams is assumed because the elevation
of the stream bottom is most likely higher than the expected water table. Descriptions of ground
water in permafrost regions by Cederstrom and others (1953), Hopkins and others (1955), and Wil-
liams and Waller (1963) include ground water of the Tanana area.

Tanana is located in a zone of discontinuous permafrost (Ferrians, 1965). Paths for ground-
water flow are influenced by the presence of permafrost acting as an impermeable barrier. Allu-
vium is probably unfrozen beneath the bed of the Yukon River throughout its course in Alaska and
is likely to be extensively, but not completely frozen, beneath the flood plain adjacent to the river.
The hydraulic continuity of the unfrozen alluvium away from the river is expected to have a pro-
found influence on the directions of ground-water flow. However, little information is available on
the continuity of the permafrost in Tanana. If the permafrost in the area is discontinuous, the uncon-
solidated materials will behave like an aquifer, or if continuous, the permafrost will act as a con-
fining layer. According to Smith (1986), most of the wells that supply the Yukon River villages
from Canada to the Bering Sea are along the riverbank where the warming effect of the river affects
the thickness of frozen ground.

8 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




Well-log and water-quality data are available from the U.S. Public Health Service for the
years 1967-81 (appendix 1). Permafrost was recorded in logs of about three-fourths of the dry
wells. The wells ranged in depth from 13 to 63 m and averaged approximately 28 m. Static water
levels ranged from 4 to 12 m below land surface and averaged 7 m. Ground water appears to be
produced consistently from a layer of sandy gravel that occurs at depths of 10 to 20 m below land
surface. Bedrock, which was found in about one-third of the wells, was reached at depths from 11
to 43 m below land surface and at an average depth of 18 m. Well yields ranged from a low of
0.017 L/s to a high of 3.2 L/s, and averaged about 0.80 L/s.

Ground-Water and Surface-Water Interaction

The variations in river stage and ground-water elevations at Tanana will generally follow the
pattern of the discharge hydrograph for the Yukon River at Ruby (fig. 3) located about 190 km
downstream from Tanana. Continuous streamflow records are not available for the Yukon River at
Tanana; however, a mean daily discharge record for the period 1956-78 is available for the Yukon
River at Ruby (U.S. Geological Survey, 1957-79). The drainage basin area for the Yukon River at
the village of Tanana is 637,000 km? and that for the Yukon River at the stream-gaging station at
Ruby is 671,000 km?. The difference in the drainage basin areas between these two sites is about
five percent.
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Figure 3. Mean daily discharge for the Yukon River at Ruby, water years 1966-76.
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Adjacent to the river, shallow ground water can flow into and out of the riverbanks depending
on the elevation of water of the river surface relative to the water table. Typically, the Yukon River
will fluctuate from a maximum discharge in late May or early June to a minimum flow in late April
or early May (fig. 3). The river also rises during late summer rainstorms. The water table will gen-
erally rise and fall in response to these river fluctuations, but will be attenuated with distance from
the river. This flow of water into and out of the aquifer in response to changing stage of the river is
termed “bank storage effects” (Linsley and others, 1982). Bank storage effects have not been stud-
ied at Tanana. Because the FAA facilities and village utilities are adjacent to the river, bank storage
effects could have a significant influence on the ground-water flow beneath them.

Simulation of Ground-Water Movement

A mathematical ground-water model approximates the directions and rates of water move-
ment through an aquifer system. Partial-differential equations thought to represent the physical
processes of ground-water flow are solved by the model and requires that the hydraulic properties
and boundaries be defined for the modeled area. The aquifer system was overlain by a grid, which
was extended in the third dimension to form blocks or “cells.” The cells form rows, columns, and
layers. Each cell in the model grid represents a block of permeable material within which the
hydraulic properties are assumed to be uniform. Any specific cell may be referenced by citing its
row, column, and layer location. The limits of the modeled area were selected to include or nearly
coincide with natural flow boundaries. The “boundary surface” of the flow region corresponds to
identifiable hydrogeologic features at which some characteristic of ground-water flow can be
described. For the conceptual model, these features could be a drainage divide, river bank, or arti-
ficially induced (depending on the modelled area). In cases where there is no apparent natural flow
boundaries, such as in an open flood plain, the model grid was extended far enough away from the
area of study so the error created from the artificial boundary is minimized.

Ground-water flow in the Tanana area was simulated using a computer program,
MODFLOW (McDonald and Harbaugh, 1988), as a simple steady-state conceptual model. Under
steady state conditions, the recharge to the system is equal to the discharge from the system, no
water is derived from storage, and there is no change in head with time. Output from MODFLOW
was graphically presented using METAZ, a contouring program specifically designed for
MODFLOW and developed by S.A. Leake and R.T. Hanson (U.S. Geological Survey, written
commun., 1993). The conceptual model requires that the hydraulic head at the aquifer boundaries
is known, all recharge and discharge is assumed to occur at the river, flow is horizontal, and the
aquifer materials are homogeneous and isotropic. The data, assumptions, justifications, and data
sources used in the model packages are summarized in appendix 2. An example output file of the
model is shown in appendix 3. The purpose of undergoing a mathematical ground-water simulation
was to identify hydrologic features that may have a significant influence on the ground-water flow
direction in the Tanana area. Two ground-water flow simulations were used to identify features
having the greatest influence on ground-water flow direction.

The southern aquifer boundary was assumed to be the banks of the Yukon River. Elevations
for the Yukon River were established from the USGS 1:63,360 scale Tanana A-4 and A-5 topo-
graphic maps. The contact between the alluvial aquifer and the bedrock hills was estimated to be
the 250-foot topographic contour line taken from the Tanana A-5 quadrangle and this contour line
was modeled as the northern aquifer boundary. The ground-water flow simulations assume that

10 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




permafrost is not a barrier to flow in the Tanana area. Potentially significant hydrologic features,
such as Bear and NC Creeks (fig. 1), were included in the ground-water model to determine their
effects on the ground-water flow in the area.

Simulated ground-water flow in the Tanana area is generally towards the southwest (fig. 4).
Two simulations were done assuming low and high streambed conductances for the local creeks.
The degree of influence of Bear and NC Creeks on ground-water flow is dependent on the stream-
beds’ vertical hydraulic conductances. In general, an increase in conductance increases the rate of
flow between the streambed and the aquifer. The effect of the creeks becomes apparent in the high-
est streambed conductance model run where ground-water flow direction changes from a south-
westward (fig. 4) to a nearly southward direction (fig. 5).

The simulations, each using different assumptions of the conductance of the streambed, illus-
trate the importance of the hydraulic connection between Bear and NC Creeks and the aquifer. Fur-
ther investigation of the extent of permafrost in the Tanana area is necessary to establish its
influence on ground-water flow. Without these field data, shallow ground-water flow directions can
not be ascertained exactly, but can be described only generally on the basis of assumed boundary
conditions.

DRINKING WATER
Present Drinking-Water Supplies

The village of Tanana obtains its drinking-water supply from ground water using both public
and private wells. The Alaska Department of Community and Regional Affairs database (1993)
indicates that 109 households use the village-managed public water system, 22 households use
individual wells, and another 33 households use unspecified water sources. A community watering
point (washeteria) is supplied by two wells, one active and one backup. The community water is
softened to reduce iron content, fluoridated, chlorinated, and then stored in holding tanks in the vil-
lage-maintained washeteria building. Water quantity provided by the community wells fluctuates
with seasonal changes and is lowest during the spring months (Fison and Associates, 1987; Camp-
bell, 1985). The village of Tanana operates a water truck that delivers water to homes equipped
with water storage tanks. Residents who do not have water delivered regularly haul drinking water
from the washeteria (Campbell, 1985).

The Tanana viliage school, health center, elderly center, coﬁncil building, and teacher hous-
ing are supplied by a 47-m deep well drilled in 1976 (appendix 1). This water is chlorinated, fluo-
ridated, and stored in three 76,000-liter storage tanks (Fison and Associates, 1987).

The FAA owns four wells, of which three are active. One of the wells, about 15 m deep, is
used for drinking water and serves the flight service station and FAA housing (Fison and Associ-
ates, 1987; Ecology and Environment Inc., 1993). The second active well is used to supply water
to a flush toilet and the third active well is used as a standby source of drinking water (Ecology and
Environment Inc., 1993).

The average per capita water use for the village of Tanana is estimated to be 150 L/d for self-
supplied water and 300 L/d for public-supplied water (Solley and others, 1993). The average water
use per person for all uses for the entire State of Alaska in 1990 is estimated to be 1,950 L/d.

DRINKING WATER 11
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Quality of Present Supplies

Permafrost commonly has a strong influence on the water quality in an area. Shallow aquifers
above the permafrost (suprapermafrost aquifers) are generally susceptible to surface contamina-
tion. The quantity of water from this source is often low and unreliable. Ground water found below
permafrost (subpermafrost aquifers) is generally deficient in dissolved oxygen. As a result, high
concentrations of some minerals, such as iron and manganese, which are soluble under these con-
ditions, are present. Subpermafrost ground water is commonly hard and occasionally contains dis-
solved organic substances (Williams, 1970).

Sporadically kept records on the water quality in the Tanana area are available from the U.S.
Public Health Service for the period 1973-80 (appendix 1) and from the USGS for the period 1955-
73 (appendix 4). Analyses of untreated samples taken from various locations in Tanana indicate an
average silica content of 11 mg/L, an average hardness as CaCO; of 283 mg/L, and an average iron
content of 1.6 mg/L (appendixes 1 and 4). Silica and hardness may create scale in plumbing and
boilers but is of little health concern to most users. The average iron content is higher than the 0.30
mg/L secondary maximum contaminant level (SMCL) regulations set by the U.S. Environmental
Protection Agency (USEPA) (1993) for drinking water, but does not prohibit this water from being
used for drinking.

The drinking water at the FAA station was sampled regularly as a part of the Alaska Depart-
ment of Environmental Conservation monitoring program. This monitoring program only required
the testing for total coliform bacteria, and the tests consistently indicated satisfactory water quality
for the Tanana FAA station (Ecology and Environment Inc., 1993).

Alternative Drinking-Water Sources

The FAA has requested information on alternative drinking-water sources in the Tanana area
in order to plan actions that would be taken if the present drinking-water source became contami-
nated. Alternative drinking-water sources to be considered include nearby surface-water sources
or aquifers that are separated from the present water-supply aquifer by a tight confining layer. It is
possible that a continuous permafrost layer would act as a confining layer. However, the areal con-
tinuity of the permafrost is uncertain and it may or may not inhibit movement of contaminants to
the subpermafrost aquifer. On the basis of well drillers’ logs (appendix 1), it is unlikely that a sep-
arate aquifer system exists at the Tanana village site. The Yukon River is a possible water source
for Tanana. Potential development and maintenance cost of a surface-water distribution system
make the Yukon River less feasible as a water source (Smith, 1986).

Quality of Alternative Sources

Water quality of Arctic rivers can vary with the season and is generally excellent in the winter
and poor in the summer (Smith, 1986). Streamflows are much greater in the summer than in winter
and water from the river contains higher sediment concentrations from melting glaciers during the
summer (Smith, 1986). Water from the Yukon River in winter is usually clear and free of sediment
(Campbell, 1985). Because of the sediment concentrations during the summer, however, Yukon
River water would require treatment. A treatment system would likely be more expensive to oper-
ate and maintain than the current system.

14 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska




Water-quality information for the Yukon River is not available for the Yukon River at Tanana;
however, water quality data are available for the Yukon River at Ruby. The water quality for the
Yukon River at Ruby should closely reflect the water quality upstream on the Yukon River at
Tanana. An analysis of sample data for all of the periods of record shows that iron concentration is
typically below the USEPA’s SMCL of 0.30 mg/L, but concentrations of 1.86 mg/L were recorded
on July 9, 1967 (appendix 5). Maximum and minimum sediment concentrations have been
867 mg/L and 2 mg/L, respectively (appendix 5), and correlate closely with maximum and mini-
mum river flow.

SUMMARY

Tanana serves as an important transportation, service and commercial center for the western
interior of Alaska. Its remote location and lack of road access make it dependent on the airport or
the river for transportation. The subsistence lifestyle of the Native residents makes them dependent
on a sustainable environment. The community obtains drinking water from both village-main-
tained and private ground-water wells. The ground-water flow is strongly influenced by the Yukon
River, by local streams, and by the continuity of permafrost in the area. The Yukon River could be
an alternative drinking-water supply, but costs have not been estimated for the community to utilize
this source.
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APPENDIX 1

Selected well drillers’ logs, aquifer test data,
and ground-water quality data for Tanana, Alaska

from U.S. Public Health Service village files
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AQUIFER TEST FIELD DATA SHEET Page

Project No. 76-621 R Project Name Tanana Well # 2

Location of Well PHS Hospital - Tanana, Alaska

Depth of Well _ 155 ft. Length of Casing 97 ft. Pumped Well / Obserrativrr-weskl

If Observation Well, Dist. to Pumped Well ft. Top of Casing to Static Level

Date Drilling Completed 8-26-76 Driller Bordner Date Tested8-26-76
Clock |Elapsed Time Depth to grgwéggz Clock|Elapsed Time [Depth to g’a;go“gp
Time |Since Pumping Water - Time | Since Pumping [later —5r—
Started/Stopped |[From TOC |Recovery Started/StoppedfFrom TOC Recovery
Static Level 25'-6" —-- Static level 25f—6“ -
5 min. 29" 3'-6" 1 min. 26'-1" 7"
6 29'-10" 4'-4" 3 26" 6"
7 30' 4'-6" 4 26' 6"
8 34'-4" 8'-10" 5 25'-11-3/4} 2-3/4"
9 341 -4" 8'-10" 6 25'-11-1/2F  5-1/2"
10 ' 344" g'-10" 7 P5‘-11-1/2")  5-1/2"
] [ 34'-4" 8'-10" 8 g-11-1/2" 5-1/2"
12 345" g-11" 9 psi-11-1/2"| _ 5-1/2
; 15 34'-5" 8'-11" 10 eo-11-172"  5-1/72"
20 34'-8" 9'-2" '
L 25 34'-8-1/2" [g'-2-1/2"
30 34'-9-1/2" |9'-3-1/2"
40 34'-10-1/2'19'-4-1/2"
50 35'-1" 9'-7"
60 35 9'-6"
80 34'-7" 9'-1"
20 hrs. 34'-7" 9'-1"
I
|
|
| |
_ /ﬂ _ i
— < P J




AQUIFER TEST FIELD DATA SHEET Page |\ of

oject No. /-2 R Project Name T e N D M Well # 7z

bcation of Well U< HosSPi\TAL — TA VAN A,

—

2pth of Well /<5 ft. Length of Casing ?Z ft. Pumped Well / .Observatien—Well

" Observation Well, Dist. to Pumped Well

ft. Top of Casing to Static Level

\te Drilling Completed Z-5L-7( Driller BoRDN=E_ Date Tested

l-26-76
. . : Drawdown . Brawdown
e |Since Pumping |wecer O |f—gguen[[Siock|Eiapsed Tine  Pepth to laT o5 ges
) Started/Stopped [From TOC |Recoversy - | Started/StoppedFfrom TOC {Recovery
STaTe LaNcL 25'-¢" - STATIC LEVEL 2s'-4" —
,L' 5 M. 29 2 -6" | LM 26'- 1" T
_ G 29'-70" | 4'-4A" 3 26" 6"
1 30 4'-0" 4 26 6"
S 34'- 4" 8'-10" g 25" | 53"
_ il 34'- 4 &'-lo" (s 2s5-ug%" | 5%
ﬁ [0 | >4'-4" 810" T as-ns' | sha"
: I 24'-4" 810" B3 251" 5"
12 245" A 9 as'-n4" | - s'a'
15 24-5" &-n 1O 251" 54"
20 24'-8" q-2*
25 24 gv." q'-9'%
20 3419 | 930t |l
40 24 o' | q-4%" |
50 351" q-7" |
60 35’ 9'-¢"
20 ST I
20 HRS 24'-1" q'-1"
I
|
C e
o N
;/1




LOCATION P < S = TAL

DATE COMPLETED

. TOTAL DEPTH OF WELL
.7 GROUTReuT:

- - .. 1§
10" Hore - X

8" Hore > 45

SPECIAL NOTES:

LA It —D TS T ool
— T —
8—'—'/2:/ . THE

~ L s

LA T S

N S

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

STATIC WATER LEVEL

= TANVPSIA. AN, DATE STARTED_ &-| &-16

S -2R-70 . R BoRBDUER —. Hopi =2
_I55_ FT. CASING INSTALLED 97 __ DIAMETER 8"<6"
.-z SCREEN SIZE_ ¥ 40D LENGTH_ 10!
25-("  HRS. PUMPED_ZO @ SDGPM ORAWDOWN __ FT.

MFG. Jouu< ol

 DEVELOPMENT PROCEDURES Ry sveo= Riocks

J 8 Houv <
DEPTH
Fide GRAvEL DATE FROM - TO FORMATION
iy O'—-10" | Fiue 4RrRAVEL

FROLEN SANDLLAAVE, . . .
r’EOLJ"s wb< L 10" —24 ERbzES SamD & ARMEL
sSAMD € QRAVEL 341_' 4_2'\ . 4
SA0D € cLay , SAND £ GRBNEL

; 42'-45 | gamD ¢ @2ad cend
LA ,

- . 46" -44' 4 rAY <o
BLue echt fonT 49'-sU BlLue ciad siT
HAED PAU GRAVEL 50'-62 HAED Paid GRANEL
- ) - : pED R '—"J
SLvE cLAd, LATERED gz -1oz BLUE bt LAdYE
RoTrEr ROCK Rock
coad lo2'- 105" crAY (PURPL sH cuL.u/&)
Ruve cl Ay /05',/08' BLUE c,L,A.‘{
: 2’ v K- 2a) £ SAND
Eock, cLat £SALD 108" =120 |Rock, ek cazh N ¢
120'-155 | Rocr, ceat €BoTroH oF #oe)

o K, ceid . )
(Bon’oA 0F HoLE)

WATER DATA FIELD TEST

ASiCh

TASTE LHLooD APPEARANCE FRESH 4 00D
AFTER 24 HOURS | TRON " CHLORIDES
TDS ALKALINITY' pH
To-P 'Eéé:rﬂ

.70 3 -?ZE ET-
D ceF = WW’«’WQ

<;, Arfk_‘web Dol G,




WELL LOG

e = ??4/“74

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

LOCATION —HS H0</Q/7/7(, — /ﬁ%ﬂ,(/ﬁz FPE DATE STARTED __ <L, // //7¢

DATE COMPLETED_ ~ /522/ Zg L

GROUT BarTeuT ¢ screen size 2240

DRILLER BOZJW/C 2 Aéﬁx(//xﬁ ;9[
TOTAL DEPTH OF WELLL FT. CASING INSTALLED & ‘70

<7 '7 DIAMETER

STATIC WATER LEVEL

HOLE DIAMETER
CASING DIAMETER
FORMATION
Eg Gredves.,

DEPTH .
7 — .
13" HelE > O—yp -

ro”/-/acc‘9 /0 - 3¢ > frozen Saoed

s Gl s
3Y- 425 S~ Bae
. &Y Goery)
S 4/?'5‘ e 4 ((7;«47)
77- éé—)— écae ceay
Sre7
S¢ - g > Agedf LS
'*1 Gl A EL
X?’ 62> Boe crs
. (@cl—(c/ Forred/
’ /I alo, )
S05 - 1055 . Bt.u:c&;c '
/0§— 720 Ry k.
2 . (7"*7 (7’”7>
S4
s S0 — N»‘S‘> Kack. of,—y
_ 6/47

HRS. PUMPED

Mmﬁmﬁ eneti_[ 9 F7

e GPM DRAWDOWN FT.

§-7
SOIL DATA TO 15 FT.— 8 -1 4
FEET THAWED__ L O — S //’J’fﬂﬂ
BOTTOM OF FROST & MATERIAL® ru/
SEASONAL OR PERMA EROST,M_

WATER DATA FIELD TEST =~
TASTE 7700
APPEARANCE FRESH 7¢_on
AFTER 24 HOURS __ 7/
IRON

CHLORIDES.
TDS

36 =

&
pump TEST_2=S —_

PUMPING LEVEL 3% @
AFTER ~Z2.C _ HRS.

. STATIC LEVEL
S Gem

HlGHEST RECOMMENDED PUMP RATE

SO gpr~
"WILL STATI LEVEL_CHANGE WITH : .
Tines A @ OR FROSpY < &

5 /_1(‘5

DEVELOP PROCEDURE /?a A <. Coe 15/o cléS

54

ESTIMATED MAN HOURS FOR DRILLING

-~

HOURS FOR TOTAL JOB

+ mww~/<;7§72245T Baer 7. ,4492/ . ;%é/;a%éy

/22 -
7%4%/&[

V473

ik

oo
v e,
.
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WELL L0G
U:S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION PHS Hospital-Tanana, Alaska DATE STARTED August 18, 1976
DATE COMPLETED Auqust 28, 1976 . _ CREW_Bordner & Horner .
TOTAL DEPTH OF WELL 155 FT. CASING INSTALLED 97' DIAMETERS8" & 6"
GROUT Bentonite  SCREEN SIZE #40 MFG. Johnson LENGTH__ 10"
STATIC WATER LEVEL_ 25'-6" HRS. PUMPED_20 @50 GPM DRAWDOHN FT.
ST DEVELOPMENT PROCEDURES Run surge blocks 8 hrs.
2" hole-10' Fine gravel DEPTH
T DATE FROM - TO FORMATION
0" hole-34' Frozen sand & 0-10' Fine gravel
gravel 10-34" Frozen sand & gravel
) 42! Sand and Gravel 34-42! Sand & gravel
* 45! Sand & Clay 42-45" Sand & gray clay
45-49' -1 Gray clay
49' Clay .- 49-56" Blue clay silt
56' Blue clay & sild 56-82" ~ | Hard pan gravel
82-102' Blue clay, layered rottep rock
82' Hard pan gravel 102-105" Clay (purplish color) - _
- _ : 105-108"* Blue clay '
102! Blue clay, 108-120" Rock, clay (gray) & sand
. layered rotteq . 120-155" Rock, clay (bottom of hole)
: rock :
105° Clay
- 108! Blue clay
: 120° Rock, clay &
oo . sand
155; Rock, clay
- (Bottom of hole
A WATER DATA FIELD TEST
B S Iy TASTE Good APPEARANCE FRESH  Good
) = AFTER 24 HOURS TRON - CHLORIDES
TDS ALKALINITY pH '

SPECIAL NOTES:

See attached drawing.

(67)



MMAREH 7777
WATER WELL ANALYSIS
SANITATION FACILITIES CONSTRUCTION

TANANA, ALASKA
PROJECT NO. AN-76-621R
ENGINEER

Mark Brumbaugh, P.E.
Sanitary Engineer
Asst. Manager, Construction
Operations

ALASKA AREA NATIVE HEALTH SERVICE
Office of Environmental Health

CONTENTS:
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PUMPING TEST

[S2 T~ N 7 N\

TIME DRAWDOWN GRAPH

6. COST SUMMARY




PROJECT HISTORY

The existing well source for the PHS Hospital in Tanana was contaminated
by an oil spill in late 1974. As a result, OEH was approached by the
Hospital's Construction and Maintenance Branch to drill a new source.

An agreement was reached, and the sum of $9000.00 was transfered to OEH
control.

A PHS drill rig in Koyukuk had been leased to the state over the winter.
Part of the lease agreement entitled PHS to have the state barge the
drilling equipment to Tanana, free of charge to PHS. The drilling
equipment arrived in Tanana in July 1976.

Charlie Bordner and Henry Horner drilled the new well in August. The
well was drilled to a depth of 155 feet, as it was felt that the water
bearing formation was somewhat shallow. As no water was hit, the casing
was pulled back to 97 feet. The remainder of the hole was filled with
cuttings.




WATER ANALYSIS REVORT FORM IR

1 leporn to: ARG WAMRTTT, ALRMIN. OFFICER e —
QFFLICL OF ZNVIROMMINTAL HEALTR C c=z=
. Q. BCGX 7-741 : . T30

AACHGLAGT, AKX 99510 e e .

£ Ok LOCATION: 72/1/{2_4//) /7/% [Fos PR, 7/?‘71///'/0'/@ A Hsic g
MECTED BY: __/ . J. ‘Hapqw 1ct), J2. DATE _$/23 /79 tour: Z oo g
WATER SYSTEM

Well Type  NeiceeD Depth 206 Gallons per minute So
Surface Water: Temporary / ]/ Permanent N/
Humber of liomes Served: 740 f'JZAﬂoé #véémfngg o
Treatwent: [XJ/ Yes [ / No New or Lxisting Source ENX/STvE

PURPOSE OF ANALYSIS

/ 1. VUater fpproval for Building Permit. ' (Column 1)
7 2. Toutine Analysis. (Column 1 & 2)
7 3. Special: Check Specific Items for Analysis (Columns 1,2,3)
COLUMN 1 COLUMN 2 coLurM 3
Anzlysis Limits ’ Anal. Limit : Analysis Limits
n_(Fe) 0.7 | 0.3 Magnesium 125 | [Sodium (Ra) oo |
oride (F) 37 & 1.5 L (Mp) _| Potassium (K) .
. joride (Cl) X 250 Calcium 300 | Kulfate '
- (PO .05 good| | (Ca) b (504) 250
‘spuate : G |30 poor| Turbiditv : 5 | [Sulfite 1
al Hardnecs o 50 soft| LColor ) 15 <% (503) 5.0,
/" {300 hard| [Bicarbonate go%g Jitrate (NO3) 10
PR o« [ g (11C03) 500 | |Suspended !
! 6.5 &5 lpoor | | Solids
| “#e¢v | 8.5 | Carbonate C [ 350 | [Arsenic (As) 0.0
| f\lkalinity { 27 | 350 | [Copper (Cu) 1.0
! L3¢ ifotal Dis- Cyanide (Cn) 0.0
isolved 255 | 500 | |Phenols ' 0.0Q
Solids Zinc (Zn) 5.0
_ Barium (Ba) | 1.0}
MMENTS: ' Cadwmium (Cd) 0.03;
' - Lead Fb) 0.05
Silver (Ag) 0.05
Mercury (lig) 0.08
llanganese @)ﬂ 0.05
o |
ATRUCTTONS : [ |

. ; l‘" . . .
. Wkt S
Rinsc container several times in water source to be sampled. ~ %
FubJic llealth Laboratory

Viace cap on sarple contailner firmly. SRo, Medical Arcs Lldg.
Vouch J
Piace sample in carton mailer, and forward to: Juneau, AK 99801 art O wis

-

v/ R



\ : WELL LOGC

*‘ \
) U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION ﬁwm LUS #aya/éﬂ/. DATE STARTED 44é4 Z/Za;

DATE COMPLETED .3 / / 72 DRILLER 64&/[/ L2rre s

»*

TOTAL DEPTH OF WELL 204  FI. CASING INSTALLED /.53 DIAMETER é
GROUT /\/JA/E SeREEN 5228 S50~z Qém,ggsr LENGTH /7~
STATIC WATER LEVEL 44/  HRS. PWMPED _/ﬁé{d_@ 30 -¢p SPM. DRAWDOWN FT.
o | DEPTH
[ » DATE FROM - TO FORMATION DRILLER :
‘ . Aé O - o FrlZi/'v’gﬂm{sA@wdsL o *_&‘
20\ ) Loz Sudds Graget |1/ 3¢ 20 =47 |Sond ¢ Gravel | - | | 7
4 Qo= perrsrations) |2,/ sy - 52 | Sar 42’/,97 - ’ i
7 o |Sand « Crnosd /- < 52 - 55 | Graces | -
52 ASithstsny |7 |s5-82 s G
-;1‘5‘ g 63;—/40-,(: ('OPHH')J—A;/ 98 ~/08 | Rptéeo frck
oy I 2 )6 YoF 120 |Bribew LotiSal -
: 7 —\z/20 |j20-/50 |Keck Cﬁy
/08 olhey) Poos 2/29 |r50-206 | Rock
L20 :BM&L&M&, ‘
L5D Raock q_G/,q_(lJ
204 | Rock

— SPECIAL NOTES:

Zo -
NE JO8 /,’10 w15 S o/.f(/f//co/ S’A«Cx’ b Sa»fgfh?/ b"’/*""’? ¥ !

W tsg
..:)70/!14“ 521 - fS [d::oltyflfcu;fzd at PGP PLor J0 Ars.

Lese A 9""3"" and bpiLiye for 3 hArs.
pempctat 30" gpm Codh g R dowrn

Lps s
ATy S8 Sevbped by Surgiyg v baissing v AESE pumyed

70/1/5 //2 [{7




e —
—

WELL LOG

us. pueLIC HEALT!-i SERVICE, DIVISION OF . OIAN HEALTH

~ & N
370 oF ('_

-

-}'qc v

LR AU S

' e e e [Q -M"»R//'(\r‘/ (Ue /[ baTz STARTED

L OCATION

1,
1
<. <=iIQc ©

DATE COMPLETED__9 -9 -SC DRILLER g"‘ Adrnou\/ J[:o—wt—cm__
TOTAL DEPTH OF WELL__ [T " FT. CASING IRITALLED (X DIAMETE __& _
GROUT :u,/fa_/ SCREEN SIZE _ 'v,/rg/:' MFG. u,/xf/ LENGTH_ U//H/ )
STATIC WATER LEVEL HRS. PUMPEL e GPM DRAWDO::
HOLE DIAMETER
DEPT!! CASING DIAMETER
v FORMATION L
C-2s | Betcwoni Ster | SOIL DATA TO 15 FT.
;Ls'" - lfc ‘ 6/1.-01-‘-"&"‘—’ FEET THAWED :
] B C BOTTOM OF FROST & MATERIZY
Yc- Sc [Seve ey SEASONAL CR PERMA FROST—.. .
4 — .
T - S§ | Whire Cin '
7/ FT . 1
SY - (2 H&O- ncuel @
¢2-1uo ™ A& Srer! | WATER DATA FiELD TEST
%L.RK_ CL. .~ .. TASTE
e o pge e Dreny” — 77 APPEARANCE  FRESH
, Sch s AFTER 24 HOURS = Diw oy .
IRON
- < - _ . N
177 1ad Rece -F:n-cwm:,g CHLORIDES
! TDS
4
/
PUMP TEST o ) - Si- 'C LEVEL
PUMPING LEVEL __1Cec “e___ I GPM
AFTER%C:_Q“__ 5
HIGHEST RECOMMENDED PUMP F
) WILL STATIC LEVEL CHANGE Wi® :
TIDES OR FROST
DEVELOP PROCEDURE A e T  Ealeuah warrmze = Less cigre- ,,V_L«)»I:m. .

ESTIMATED MAN HOURS FOR DRILLING

CREW

(72)

HOURS FOR TOTAL JOS -.




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

— ' + o,
LecaTion _ | nnana A‘f-ttﬂc_h/’ A DATE STARTED _ 1~ 3O “F0O
DATE COMPLETED_O-i~-% & DRILLER St Aurpo ~ Foue ez
TOTAL DEPTH OF WELL_S S FT. CASING INSTALLED 56 DIAMETER _ 6
" GROUT 'U,/h/" SCREEN SIZE N/k/ MFG. f-;/h” LENGTH A{/&/
"STATIC WATER LEVEL "";IA/ HRS. PUMPED ___ —— @ __— GPM DRAWDOWN _ ——
HOLE DIAMETER _
DEPTH . CASING DIAMETER .
FORMATION
|- 57 Mo s SOIL DATA TO 15 FT.
FEET THAWED
5~ 30 . ng..awq Yot BOTTOM OF FROST & MATERIAL
' SEASONAL OR PERMA EROST
30-%¢ . ,Bllw.u\ ‘(j'fz,no.n.p
. gMb
4o-50" e -
S Bree 6' | WATER DATA FIELD TEST
ST)" TASTE )
SO 'Q“‘““L— St APPEARANCE  FRESH
: AFTER 24 HOURS
IRON
CHLORIDES.
TCS :
PUMP TEST - STATIC LEVEL
" PUMPING LEVEL @ GPM
AFTER __HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
] TIDES__________ OR FROST

DEVELOP PROCEDURE __ ‘_D 17_;_1' uéfc.fr

ESTIMATED MAN HOURS FOR ORILLING HOURS FOR TOTAL JoB

CREW

>



o mel o e
WELL LCG X o7 HT e
NSO O

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

-

LOCATION 1AL ik . ELLTH picre HZ * DATE STARTED __ 7 /3 o/ So

DATE COGMPLETED /'Q/ /,/ Be DRILLER _DTENE Ot A3y &oldyi! L
TOTAL DEPTH OF WELL_55 " FT. CASING INSTALLED __ 20 i piaMETER 6"
arouT___M/#A SCREEN size _A/* : . MFG. M/ LENGTH__AL/

STATIC WATER LEVEL __A/A HRS, PUMPED _— @ __—— GPM DRAWDOWN — FT. .

HOLE DIAMETER

DEPTH CASING DIAMETER

. FORMATION .
, . SOIL DATA TO 15 FT.
. j' ./'l’.. A'/D
-5 , /;. :§/’.’ , fg’ 6#’.7’ FEET THAWED
BOTTOM OF FROST & MATERIAL . __
. , . e
5-30 . Broiih BT SEASONAL OR PERMA FROST
30' - a6 BROmN GLAlEL
. MDD WATER DATA FIELD TEST
’ ’ " |- . TASTE )
. - O . 2 4~ -
46" - 5¢ &ue oyiue( APPEARANCE FRESH_
, . ) . AFTER 24 HOURS _______
50 -&5 B ST IRON 2y Hoe
S - : CHLORIDES____ :
DS

- —
pume TEST _LRY HOUE . STATIC LEVEL
PUMFING LEVEL 2 oo

AFTER _M/A  ugs.

HIGHEST RECOMMENDED PuUMP RATE
WILL STATIC LEVEL CHANGE \¥ITH

Tioes_A/L OR ERosT Dy HolE
. - \I.: f. :‘; 1~ -
DEVELOP PROCEDURE A AV Yo' -4
ESTIMATED MAN HOURS FOR DRILLING 20 *#'Z  HOURS FOR ToT-L . 8 A0 ML 7

CREW Oloe ST Aol (74>/ GLerint  Frpicial



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

ISR Oy I :
LecaTioN | e e (:’L les e, - M& STARTED ,@,};r‘. | — 19
DATE COMPLETED__fO0—3 -5 C DRILLER § A‘N‘TT—LQM}/ - FZ:ch_-e__,
TOTA:L DEPTH OF WELL__S}D_:___ FT. CASING INSTALLED S Ol- DIAMETER _é ”

" GROUT ¢U/A/ SCREEN SIZE N/i\/ MFG. LENGTH i
"STATIC WATER LEVEL ' HRS. PUMPED @ GPM DRAWDOWN ‘ é

HOLE DIAMETER
CASING DIAMETER

DEPTH .
FORMATION

SOIL DATA TO 15 FT.
FEET THAWED :
BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA RROST

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

PUMP TEST - STATIC LEVEL

PUMPING LEVEL @ GPM
N . . AFTER _______HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
] TIDES________OR FROST

DEVELOP PROCEDURE _ﬁraq I—vlm, D
"

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JO8

‘-

CREW

e




D)) (1D MELL 1D LOCL ey
k N .
WELL LOG o cor &Y ElcErR.
. - 'f.c,//j;f;;ilv‘/«\:/ow
US. PUBLIC HEALTH SERVICE, DIVISICH OF INDIAN HEALTH

LoL oM TPRMLIE . LS Zif Meee #3 ' DATE sTARTED __/2/2 /=0 )

L. “OMIPLETED /0/4/54’9 ORILLER STEYE ST LKIT=AlY ,,/6’4'5‘~?u =/ N
10" - DEPTH OF wew_ 60 FT. CASIKS INSTALLED 607 DIasETER &7

G KA SCREEN SIZE /V,//L MFG. AL LENGTH__A/A

ST/, :Z WMTER LEVEL D&Y MHOUE  HRS. PUMPED _~—— @ _——— GPM DRAWDOWN __ —— . FT. -
HOLE DIAMETER

CASING DIAMETER
| FORMATION
. - ot SOIL DATA TO 15 FT.
VITALE — 3 XA AT FEET THAWED
MV E BOTTOM OF FROST & MATZRIAL
: SEASONAL OR PERMA FROST_—__ % £17

QFEPTITH

| W

( ! .
3'—- 25 s z’u‘y LATEBIAL

. TASTE DR\
APPEAPANCE FRESH_____
AFTEK 24 HOURS
{IRON
CHLORIDES.
TDS

! / ‘
- : WATER DA T
25 - 60 é@ugL . ATER DATA FIELD TES o

PUMP TEST _ TRV " HXE . STATIC LEVE:

PUMPING LEVEL __- @ Gl
AFTER —HRS,

-HIGHEST RECOMMENDED PUX? RATE

WILL STATIC LEVEL CHANGE WITH , :
TIDES_____ OR FROST___TRY +O(E

D& LOMP PROCEDURE _ M ,/A orY Hole

ETTELATIED MAN HOURS FOR ORILLING 40 HOURS FOR TOT:L 28

- . 76 A o—
crzw _ STEVE  ZT- A‘/.-"F':-C‘/!(/( )/ GUEP NS FDONLET. -
rd

LY




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

—_ ’ . . _
LOCATICN 'I{/AA’,‘/:A? < ///zﬂ #\?

DATE STARTED

DATE COMPLETED

DRILLER _{lcae _’éf_ﬂmflﬂu

; =
TOTAL DEPTH OF WELL_4(2 ___FT. CASING INSTALLED __4/0" DIAMETER

" GROUT SCREEN SIZE MFG. LENGTH i
"STATIC WATER LEVEL HRS. PUMPED @ GPM DRAWDOWN X

HOLE DIAMETER
CASING DIAMETER
FORMATION

Pty

DEPTH .

2L j//k%é

DEVELOP PROCEDURE

SOiL DATA TO 15 FT.
FEET THAWED .
BOTTOM OF FROST & MATERIAL
SEASONAL OR PERMA FROST —

WATER DATA FIELD TEST
TASTE i
APPEARANCE FRESH
AFTER 24 HOURS
IRON
CHLORIDES,
TDS

- STATIC LEVEL
@ GPM

PUMP TEST
PUMPING LEVEL
AFTER

HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES: OR FROST

ESTIMATED MAN HOURS FOR DRILLING

CREW

HOURS FOR TOTAL JOB




WELL LQOG

US. PURLIS HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATIOm:_ PR A—.— s, k,n/ " DATE STARTED _[C -2 -F¥ C
DATE COMPLETED__) € -~ —%(C DRILLER — e A ndryye sl

TOTAL DEPTH OF WELL___(ee~” _ FT. CRSING INSTALLED __(ac~ DIAMETER _&
GROUT __ _!u/ B—"  SCREEN SIZE MFG. LENGTH

STATIC WATER LEVEL HIXS. PUMPED e GPM DRAWDOWN

HOLE DIAMETER
CASING BIAMETER

DEPTH
J FORMATION S

-3 //11'7(;3;(_.’ SOil. DATA TO 15 FT.

s . FEET THAWED ,
2 s : S, e BOTTOM OF FROST & MATERIAL

. EASONAL OR PERMA EROST
;S (_77 i€l SEASO
&
25

WATER DATA FIELD TEST
-~ . TASTE
APPEARANCE  FRESH
AFTER 24 HOURS

IRON
CHLORIDES.
TDS
-~
PUMP TEST - STATIC LEVEL

. PUMPING LEVEL @ GPM
AFTER ___________HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES __. OR FROST

-

DEVELOP PRCCEDURE _.

ESTIMATED MAN HOURS FOR DRILLING - HOURS FOR TOTAL JOB

CREW ( 73) ' : (( M/
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L P,

COST SUMMARY FOR EXPENSES
ASSOCIATED W/WELL DRILLING
IN THE VILLAGE OF Tanana

I. Drilling manhours costs; includes drilling,
bailing, driving casing, setting screens,
development, setting pumps, test pumping,
abandonement, fishing tools.

DRILLING MH COST $ 2,520

2. Other ‘manhour costs; includes travel time,
standby time, site preparation, rig repair,
loading and unloading equipment

OTHER MH COST ' $ 4,247

3. TOTAL'MH COST $ 6,767

4. Travel expense; includes expenses associated
with transportation of drilling crews,

TRAVEL EXPENSE . $_ 338

5. Cost to move rig; includes transporation
costs for moving major well drilling items
only

COST TO MOVE RIG $ 376

6. Supply purchases; purchase of all well
supplies including transportation

SUPPLY PURCHASES $ 4,234
7. TOTAL COSTS S 715
8. #Wells/Total FT 1/155- -
9. Drilling Labor Cost/Ft $16.00
I0.- Totai Cost/Ft $76.00

*0f this amount $2,250 was charged to McGrath.

- @
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ce s o

;catio;:of Well j7;;64féz0//4

ricject Hame /

w s

¢/

Well g5 —w2 o,

i'Observaﬁion Well, Dist.

to Pumped Well

ft.

. - . Z, ’ ’
pth of Well.éyy/ ft. Length og‘Casing;?z ft. Pumped Well / Observation We

fop oﬁ-CaSinQ to Static Le

ite Drilling Completed. S &% -§7 priller //rc%/[/"%éﬁ Date Tested S-~Lf

I

.ock [Elapsed Time Deptk to 222'?3;3, Clock|Elapsed. Time [Depth to grawd
yme " |Since Pumping |Water | Tor” Time | Since Pumping [later -oT
d Started/Stopped |From TOC |[Recovery Started/StonpedFrom TOC | Recov
1 S22 1
: 2 Prew |poew~ || #2557 272
' 3 Toma P A pn Loplrr 3
4 /%, S742ep | p7| 2 Ep 4oz
5 /242 ‘ 5
6 Fesp s A7 6
: 7 2o | 0L il 7
; 8 8
. 9 9
B 10 10
11 11
12 12
15 15
20 20°
25 25 /
30 30 {
40 40 .
50 it 50
- 60 . © 60
| 80 i 80
3 100 ) 100
140 140
180 (3 hrs.) 180 (3 hrs.)
240 (4 hrs.) 240 (4 hrs.)
300 300
360 | 360
420 - 420
480 I 480
540 540
600 600

Lty



Tamm = e CiULSCT Name [ /vl LY ‘ Well 897X,
T i - ——-“—s.__
jcation of Well 7/;’/1///—//% Alrp C/@(, £ 7’-~f}2f,é

pth of Well jzzz;ft. Length og\Casing§§ZZift. Pumped Well / Observation we

; Observation Well, Dist..to.Pugped Well ft. foé of‘CaSth to Static Le
{tc Drilling Complcted;?bjb'ge/ Driller/éécgéz742vﬁ Date Tested < =4>-&
-°Ck Elapsed Time Dgéig/;o 222%3;;2 Clock|{ Elapsed. Time ALeéth to grawd
ime {Since Pumping '|Water 1 Time | Since Pumping [ater —oT
Fo. Started/Stopped |[From TOC |[Rccovery Started/StonpedFfrom TOC | Recov
1A 1 37/ A e 8 S22
; 2 AESA 42/ |20 A
| 3 3¢ ¢ >4 ' 3
4 A 4
S P € | 5
6 oL A4 6
7 26 ¢4 7
i 8 24 s 8
; 9 2 &4 9
[ 10 YA 10
N v R e 1
Y e A A S 12
=y I IME"?{'C/ - - 15
e 20 Jzr &4 - 20°
i 1 ——25 Xl &) | 25 p
| 30 24 & 74 ) . 30 |{
40 I£6 ¢ 2] : 40
. .50 26 6% 50
| 60 . 26 &4 I © 60
i 80 2 6 =~ 80
100 Ve ¢4 ‘ | 100
140 2 & A 140
180 (3 hrs )2¢ ¢ AZ| 180 (3 hrs.)
: 240 (4 hrs W3¢ &) 240 (4 hrs.)
.} - 300 FAVPA 300
f 360 24 2] | 360
420 R <) 420
B 480 2o S | 480
. 540 2 o] H 540
i 600 24 A 600 .
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USTOMER__Alaska Area Native Health Service SAMPLE LOCATION:

TELEPHONE (907)-279-4014
274-3364

ANCHORAGE INODUSTRIAL CENTER
5633 B Street

ANALYTICAL REPORT

Tanana, Alaska

FOR LAB USE ONLY

ATE COLLECTED___3-23-81 TIME COLLECTED: — RECVD.BY __GY LAB #__7126
AMPLED BY_ P.Archibald SQURCE__ City Well No. 2 DATE RECEIVED 4-3-81
EMARKS Well Iocated on River Bank in Front of Store DATE COMPLETED-__ 4-10-81
DATE REPORTED___ 4-10-81
smusu@«/ﬁqu /AAW
mg/1 mg/1 mg/1
JAg,Silver <0.05 []P,Phosphorous <0.05 [JCyanide
JAT, Aluminum <0.05 [1Pb,Lead <0.05 [ISulfate 14
JAs ,Arsenic <0.10 [IPt.Platinum <0.05 [JPhenol
JAu,Gold <0.05 [1Sb,Antimony <0.10 [JTotal Dissolved 185
Solids
]18,Boron <0.05 [1Se,Selenium <0.10 [ITotal Volatile
Solids
]Ba,Barium 0.29 []si,Silicon 5.0 [ JSuspended
Solids
18i,Bismuth <0.05 (Jsn,Tin <0.10 [JVolatile Sus-
. pended Solids
]Jca,Calcium 56 (1Sr,Strontium 0.19 [JHardness as
CaC
]Jcd,Cadmium <0.01 []Ti,Titanium <0.05 []Alkg?inity as 170
CaCo
]Co,Cobalt <0.05 [IW,Tungsten <1 (1 3
}Cr,Chromium <0.05 []v.Vanadium <0.05 []
|Cu,Copper <0.05 [1Zn,Zinc_ <0.05 0]
|Fe,Iron 0.14 []Zr.Zirconium <0.05 (1
* * * * * *
|Hg ,Mercury <0.10 (JAmmonia [ Jmmhos Conductivity_ 300
Nitrogen-N
|K,Potassium <1 [JKjedahl [IpH Units 7.3
) Nitrogen-N
[Mg,Magnesium 14 [INitrate-N [JTurbidity NTU
IMn,Manganese 0.38 [INitrite-N. {(]Color Units
|Mo ,Molybdenum <0.05 [ JPhosphorus [JT.Coliform/100m1
. (Ortho)-P
|Na,Sodium 3.0 (JChloride 8 (]
T
i, Nickel <0.0S , I"IFluoride__qu.'> 1




WELL LOG Located at Block 6, Lot 10

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

LOCATION Tanana, Alaska - Judy Sommers DATE STARTED __March 22, 1981
DATE COMPLETED March 24, 1981 DRILLER _Pete Archibald/Glenn Fowler
TOTAL DEPTH OF WELL_ 22 FT. CASING INSTALLED 52" DIAMETER __6"
GRouT Sément bentonite gopeey gizE 20 slot MFG, Johnson  y enGgTH_ S’
STATIC WATER LEVEL _31 HRS. PUMPED _12 @__20_ _GPM DRAWDOWN ___72"

HOLE DIAMETER
CASING DIAMETER

DEPTH
FORMATION
: SOIL DATA TO 15 FT.
0-2" Frozen silt FEET THAWED
BOTTOM OF FROST & MATERIAL __ 2"
SEASONAL OR PERMA FROST.___Seasonal
2'=20" Sand
TASTE __no iron taste
APPEARANCE FRESH__90od
AFTER 24 HOURS _© visual trace of iron
50'-52" Blue clay {RON
: CHLORIDES,
TDS
PUMP TEST 31° - STATIC LEVEL,
PUMPING LEVEL _49' e_20 GPM
AFTER ______HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
DEVELOP PROCEDURE Suf;;e block
ESTIMATED MAN HOURS FOR DRILLING 40 hours HOURS FOR TOTAL Jog 20 hours
CREW Pete Archibald/Glenn Fowler

1e5)



WELL LOG

LOCHTL W 208~ -
= ad
LO7

/10

<

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

Tupy  SOMUErS pate STARTED __ = / 228!

LOCATION TELLE o LLRZxL

DATE CoMPLETED___ =/ 25 /3! DRILLER _"ETE  ARCH |12l L CLEI NI Fompi &7
=z £ P
i FT. CASING INSTALLED __ =& DIAMETER __<

TOTAL DEPTH OF WELL
GROUT

CE‘ E'M7‘ : op—
5 ToM ( TE_screen size 20 Sto7

5’/

MFG. _—OHUION LENGTH

4
STATIC WATER LEVEL __ 5/

HOLE DIAMETER
CASING DIAMETER

HRS. PUMPED /Z

72" FT.

@ 29 __GPM DRAWDOWN

DEPTH
FORMATION
/ = o SOIL DATA TO 15 FT.
o0 -2 5 0_5 ELNi ST FEET THAWED ,
BOTTOM OF FROST & MATERIAL —Z'_ZL.
SEASONAL OR PERMA FROST__SEASOMA
2'_ 20! LMD ©
' .y
20 - 50 GRIEL S WATER DATA FIELD TEST |
: TASTE _ALO __(Rod V'\\
APPEARANCE  FRESH__ &2 )
! ! AFTER 24 HOURS_AD _Vifuwt TRACE o 1KSh]
0 - 52 BLUE LiA AFTE OURS 2 <
CHLORIDES, ! _
T0S <
/
- pPUMP TEST __ 2/ - STATIC LEVEL
4
PUMPING LEVEL P9 e 20O GPM
AFTER HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
DEVELOP PROCEDURE __ ovlge Zeoic
ESTIMATED MAN HOURS FOR DRILLING 70 __#£S HOURS FOR TOTAL Jog __<¥2 ~<S
CREW FEE AREL LD ;\ G ELity FORILER_ o



- ..

DEPTH FORMATION
2 A4-8¢ |
2T,
) ['/902.2"'/
'_;—__.__4:
Py
25| so
7R '
7ep | 20
//
e 7o
H // )
"A/ BTt ' //vﬁ"”’a;p
) A s gt
' 7/->W“," — J'?cc,d‘ -=sp
7z &2

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

3

2

v N

LOCATION %//////‘//)2 LO DATE STARTED g"jz— (F/
S — :

DATE COMPLETED S —— & = +— DRILLER ‘7_16’4 /P B>

TOTAL DEPTH OF WELL_S A FT. CASING INSTALLED S 2 DIAMETER __&_

. =
GROUT SCREEN SIZE __ 2

-
mrG.Jo4e o SeuienGTH__S

STATIC WATER LEVEL _S.7 HRS. PUMPED

ps-i

Vo
@ GPM DRAWDOWN _ 7252

HOLE DIAMETER
CASING DIAMETER

DEVELOP PROCEDURE

SOIL DATA TO 15 FT.
FEET THAWED
BOTTOM OF FROST & MATERIAL =% ~
SEASONAL OR PERMA FROSTZ =279~ & <

WATER DATA FIELD TEST ,
TasTe __ f/2e 17— O

APPEARANCE FRESH ;L__‘—f

AFTER 24 HOURS ﬁL_f s

IRON
. CHLORIDES, )
TOS
</ '
PUMP TEST ___- STATIC LEVEL
Z
PUMPING LEVEL _ 2.2 _a_ 20 GPM
AFTER HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST

-

ESTIMATED MAN HOURS FOR DRILLING.

HOURS FOR TOTAL JOB8

CREW /%76%/7/5’"P

.
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——

‘well §oo=

g fekinia s
l-‘cat:i:or; .of Well 4}4/1/’/)’2 Ao /j— T ’ ’ /T/ AR

::pth of Well 5.—2\ ft. Length of\' Casing 2 ft. Pumped Well [/ Obse.rv‘ation ife

tojcct No._ . Praject Name

» Observation Well, pist. o Pumped Well ft. 'Ifoé o;':'.‘Caé"in_'g to Static Le

ite Drilling Completed“(;{‘/"y// Driller //k %/PJ’L/J Date Testeds Zd -+
: S —— .. —

&:ck Elapsed Time D‘Zzﬁt':;/fo/ grawfig;‘r; Clock| Elapsed. Time ¢ Deéth to g'rawd
.me [Since Pumping |Water ‘1| T or Time |Since Pumping [Jater —oT
‘5 . Started/Stopped |[From TOC *|{Rccovery Started/sStonpedFrom TOC | Recov
- 1 o b 1
» 2 Sz £ 2
i 3 S7 & 3
' 4 S & 4
5 7 £ .5
| 6 ' DRce |2 29777
[ 7 G HTer || fesrle  prdmniv<p| S Ghcn
: 8 Fek /3 41 8
] 9 - I 9
)~ 10 10
o - - 11
12 - | 12
15 15
20 ' : i 20°
25 o . 25 ,
30 - . . T 30 -
40 . " 40
_ . 50 fl 50
i 60 . I ~ 60
| 80 : | 80
00 | " 1 100
140 I 140
180 (3 hrs.) | I 180 (3 'hrs.)
240 (4 hrs.) | 240 (4 hrs.)
300 I 300
360 ‘ 360
420 . | 420
480 | 480
540 - N 540

600 (8Bl 600



WELL LOG

DRY HOLE

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

LOCATION

Tanana, Alaska Next to Episcopal Church

DATE STARTED March 3, 1981

DATE COMPLETED March 16, 1981

TOTAL DEPTH OF WELL__80
GROUT__N/A SCREEN SIZE

STATIC WATER LEVEL N/A

HOLE DIAMETER
CASING DIAMETER

DEPTH
T FORMATION
Frozen silt 1'-17¢
17'-53"

Brown fine sand

Black sand

Beyond 53 feet the
drilling became very
difficult. They had
to drive the casing
and then drill the
plug out. 1% hours
to drive the pipe

1 foot and then
drill the plug out.
It was decided by
the staff geologist
that we should pull
out and attempt
another hole,

DEVELOP PROCEDURE

DRILLER _Pete Archibald/Glenn Fowler
FT. CASING INSTALLED __80° DIAMETER _6"
MFG.___ N/A  LENGTH___N/A
HRS. PUMPED _N/A__@__ ~= GPM DRAWDOWN _ === FT.

SOIL DATA TO 15 FT.
FEET THAawep ___froze to 17°
BOTTOM OF FROST & MATERIAL __17'
SEASONAL OR PERMA FROST_Seasonal + permafrost

WATER DATA FIELD TEST
TASTE
APPEARANCE FRESH
AFTER 24 HOURS
{RON
CHLORIDES.
T0S

PUMP TEST _dry hole - STATIC LEVEL,

PUMPING LEVEL ] GPM
AFTER _____ HRS.

HIGHEST RECOMMENDED PUMP‘RATE

WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST

ESTIMATED MAN HOURS FOR DRILLING

HOURS FOR TOTAL Jog ___80 man hours

Pete Archib
CREW chibald/Glenn Fowley.




WELL LOG PRy owe

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

MNEXT 7o
LOCATION TR LS fiADA L EPIBCoMRE  SRULSH  pave STARTED 3/z/8¢
DATE COMPLETED___2ii&/3 ¢ DRILLER LE7C  AIL =l 16574 1 foy v
TOTAL DEPTH OF WELL__SC.__ FT. CASING INSTALLED __ 20 DIAMETER 2
GROUT _A{/ SCREEN size _A//4 MFG._AJt LENGTH__ /-2
STATIC WATER LEVEL __A//A HRS. PUMPED //£__@ _—— _GPM DRAWDOWN FT.

HOLE DIAMETER
CASING DIAMETER

DEPTH
FORMATION
SOIL DATA TO 15 FT. p
. , ; £2p1E /
Fronen St =17 FEET THAWED __F2D1 70 17 ’
- BOTTOM OF FROST & MATERIAL _ /7 L&z T .
SEASONAL OR PERMA FROST XL ScH L . FLLALT-
, WATER DATA FIELD TEST
Zrom: e 17-53 TASTE __
s APPEARANCE FRESH
G AFTER 24 HOURS
IRON
CHLORIDES.
TDS
Race <and
| . puMp TesST D8/ [HOLE . STATIC LEVEL
PUMPING LEVEL e GPM
coud ,_3, geet AFTER HRS.
¢ dcdluig ek
Y cli-fieu't. TRy | .
i %o drue the HIGHEST RECOMMENDED PUMP RATE
sy mad AWM WILL STATIC LEVEL CHANGE WITH
L 4he prugout. TIDES OR FROST
L ARs o Crn\JC
L 2we | ik r1d
@ didll e
ME o outs TR
to° ARCL oA —The . . . . 3 ! Lo
WL qeoleqist et wg showd - U cud wrd Attt aniues bo€,

"DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING

PR OISR
HOURS FOR TOTAL JO8 GO tai

CREW __ T Lig vl s

ELENK FowniLEZ.

(’%) e -



US. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

,/r?-’ ; ;
. , /S , 4
LocaTion /277 £ A/ TE STARTED <~-/F-F/
DATE COMPLETED 2 €~ &/ DRILLER . éc//g/fc o)

f.& / é -
TOTAL DEPTH QF WELL.______ FT. CASING INSTALLED DIAMETER

" GROUT SCREEN SIZE MFG._______ LENGTH

Toaade ol

'STATIC WATER LEVEL _ 72 2. ugs. pumpEd 27 % @ _ 2~ %com orawoown %

HOLE OIAMETER

DEPTH . CASING DIAMETER

I FORMATION
SOIL DATA TO 15 FT.
3 ‘/é‘ s/ A C FEET THAWED R
l/l Fhoze BOTTOM OF FROST & MATERIALLZ___
</CTT SEASONAL OR PERMA EROST Y &sc— &
Ve
f -
/ .
< WATER DATA FIELD TEST . /
7 2o TASTE
& APPEARANCE FRESH |
ya AFTER 24 HOURS
Ny IRON /
‘ < 2 CHLQRIDES, 7\
J/ : ToS
c
&. -
—\____,,_—VZ ) /
& PUMP TEST - STATIC LEVEL
PUMPING LEVEL @ GPM
12 < -
A Ny .| - AFTER ~”_HRS.
L] ‘
E
L
Lo HIGHEST RECOMMENDED PUMP RATE
;"; WILL STATIC LEVEL CHANGE WITH
) TIDES: OR FROST
2. 72 -
ya.
L_‘____cﬁﬂ

A

DEVELOP PROCEDURE __

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TQTAL JOB

CREW /ﬂy//i/7< .7 ,‘L\
Gy
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WELL LOG

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

LOCATION Tanana, City Well #2 DATE STARTED _March 17, 1981
. DATE COMPLETED___ March 20, 1981 DRILLER Archibald
TOTAL DEPTH OF WELL___48 _ FT. CASING INSTALLED 44 DIAMETER ____f"
GROUT _Bentowite SCREEN SIZE 40 MFG. Johnson LeNGTH__S feet
STATIC WATER LEVEL __ 32 feet = ums. puMPED e__10 gpm prRAwDOWN __43-1/2"  pr.

HOLE DIAMETER
CASING DIAMETER

DEPTH
_ FORMATION
March 20, 1981 SOIL DATA TO 15 FT.
) FEET THAWED
BOTTOM OF FROST & MATERIAL _f feet
0 frozen _ SEASONAL OR PERMA EROST
6 silt
~ 10 silt
20 sand WATER DATA FIELD TEST
san TASTE __ TIron
30 gravel APPEARANCE FRESH__YeS
_ AFTER 24 HOURS__Y€S
44 feet top -- 40 gravel iIRON __3 ppm
'of .screen : CHLORIDES,
45 gravel . TDS i
PUMP TEST __32 feet - STATIC LEVEL
PUMPING LEVEL _42 feet @ 10 GPM
AFTER ___12  HRS.
HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH
TIDES OR FROST
DEVELOP PROCEDURE .
ESTIMATED MAN HOURS FOR DRILLING — HOURS FOR TOTAL JO8B
CREW Archibald (9%) \ L

A4 - 7




AN

(TN CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

s = e TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
—_— 274-3364 5633 B Street

ANALYTICAL REPORT

JSTOMER _ Alaska Area Native Health Serwvice SAMPLE LOCATION: Tanana, Alaska

A FOR LAB USE ONLY
\TE COLLECTED__4-6-81 TIME COLLECTED: — " |RECVD.BY__GY¥ LAB #__ 7156

MPLED BY_Glen Fowlers SQURCE___ Sammer Well DATE RECEIVED 4-7-81

MARKS Slichtly Discolored. No Treatment, Petroleum SmellipATE COMPLETED: 4-14-81

DATE REPQRTED 4-16-81
SIGNE '
mg/1 mg/1 mg/1
JAg,Silver <0.05 [1P,Phosphorous 0.11 [ICyanide
AT, Aluminum <0.05 [1Pb,Lead ___<0.05 [JSulfate 34
JAs ,Arsenic <0.10 []rt,Platinum <0.05 [JPhenol
JAu,Gold <0.05 [1sb,Antimony <0.05 []Total Dissolved___ 440
. Solids
B,Boron <0.05 []Se,Selenium <0.10 [JTotal Volatile
Solids
Ba,Barium 0.46 []Si,Silicon 4.9 [JSuspended
o Solids
IBi,Bismuth <0.05 [ISn,Tin <0.1 [Ivolatile Sus-
. . pended Solids
Ca,Calcium 135 (ISr,Strontium-—- 0.39 [JHardness as 445
CaC
Cd,Cadmium <0.01 [JTi,Titanium <0.05 []Aﬂkg?inity as 380
CaCo
Co,Cobalt <0.05 [IW,Tungsten <3 []eil g Grease 1.3
Cr,Chromium <0.05 [1v,vanadium <0.05 (]
Cu,Copper <0.05 (1Zn,Zinc— 0.14 (]
Fe,Iron 5.2 [(JZr,Zirconium <0.05 (]
* * * * * *
Hg,Mercury <0.10 [JAmmonia [Jmmhos Conductivity__ 630
. .. Nitrogen-N
K,Potassium 1 {1Kjedahl e “[JpH Units 7.0
) Nitrogen-N
Wg,M;gnes1um 24 [INitrate-N [JTurbidity NTU
Mn,Manganese 0.79 [INitrite-N. [1Color Units
o,Molybdenum___<0.05 (JPhosphorus {]T.Coliform/100m1
. (Ortho)-P
Na,Sodium 3.7 [IChloride 6 (] ~

i,Nickel <0.05 [JFluoride (94) 01 s




T Bul MANE

l=ues | TTANMA WELL tocATONS

-SAMD\/-__._.C?@MEL,S___AT__"DEP’T\& R&Mgmq__ |

DUE___To __THE __@\&y___gms«fmf

FROM__3s "o 635 ANC.(,__YL(:AT\\[ELy

scowtintous mMAfrost —. Jrobabi| r%y

'“!'.___-________Lof__._subsw CE  waESr . IS

us7._ A
apod . N ples As =

WITHIN . _THE__ Proeosecﬁ subdiuision .
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STATE OF ALASKA

DEPARTMENT OF ENVIRONMENTAL CONSERVATION a]
DOUGLAS LABORATORY FACILITY

VILLAGE SAFE WATER PR

OGRAM

TO BE COMPLETCED 8Y saMet

ER

Samplo Source or Location
[Gnena Hosp ek

Ccnll?‘ggl1

Cyant-

RNYy/) 3

Sanfple Number éﬁé—77

\/lllaom a .

Su"/q’é Zip Code

Sample Date

///}f/‘/‘

O surface Water

K Untreated Water
Kﬂoutino §ample

KGtound Water

O Treated water

a Special Purpose Sample

Laboratory Analysis Number

7912030 7

“IARes moTHESHESD

Date

1213177

Limit Limit
Mg/t Mgt

Arsenic (0.05) . TR Chtoride ] 15
Barium () i TR Fluocide (24 4
Cadmium  (0.010) . R Nitrate — N (10 IR
Chromium (0.05} . ~| TR Sulfate 2 4 0
tron (0.3} J/l NI Carbonate Alkalinity 3
Lead (0.05) T N D TFR @ 180° ¢ . alo
Manganese (0.05) 0j.49 _7/‘)
Mercury (0.002 I T
Selenium (0.01) . D pH 7 8
Sitver (0.05) . N Tucbidity 6f. 16 NTU
Sodium (250) 8l .15 Color 315 PCU
Calcium 127 1. Conductivity @ 25° ¢ 6{810 Hnhosicm
Magnesium 24 1.
Potassium A0
ND=Not Detected
TR=Trace Detected

late A]alyﬁ?Comploud Signature of Labociiow Supervisor Date]oooc?a F

-319(12/78) < [

g

%




MM | 15 Douglas La boralor é&\ eh.c,{qrec/a,(ﬂrcrf m
Special ln‘;?rmatlon See Zt"er.:(—-os\,j O’\gaae J‘/c/eé d%(- O'I S [/7‘—27,67 <=

- -,
-

- 1. Specify the exact sample location so t:hex:c is no confus:mn about=-

where the sample was collected Include a written descrnptlon S
and a map or sketch. :

W e0f.” :

1
-t -l

2. Describe the physical appearance‘ of .the water. including:

.

Color C Q;M,

racce L0
< U -
Odor _ »m.Q @<Q¢9'1/

LS
Turbidity

3. Describe the area immediately surrounding the sample site including
nearby honey bucket dumps,. 0il storage areas, landfllls. ect.

AN alboe.

-~ -

4 Label each sample to include:
}\ame of Collector ‘Pﬁ 4 ,@/g,&-g«z’ )
T:Lme and date of collection 1202 ﬂm Vivs) /U()]/ 287 7
Date sa‘nple mailed J],IQI}-'QX 79 ) ‘ ] , -

Water temperature

-, Sample depths/distance from
shore (for surface sources)

/

Tidal influence (if any)

Approximate flow rate !

Depth of well

APumping rate and drawdowm of well

pH

S. [g.naw'watcr (97) B - * D Trcatecd water *




STATE OF ALASKA

DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DOUGLAS LABORATORY FACILITY

VILLAGE SAFE WATER PROGRAM

TO BE COMPLETED BY SAMPLER

Sample Source or Location Collacted by
Tanana VS¥ watering point Noel Palmer
Address Sample Number
13NPSO
Viltage State Zip Code Sample Date
Tanana Ak 5/13/80
[ surface Water K] Ground Water
[ untreated Water K) Treated Water
E Routine Sample (8] Special Purpose Sample
Labocatory Analysis Number Received by Date
ﬂ.
80051601 Parry Mothershead 5/16/5
4
Limit Limit
Mg Mg/t
... Arsenic (0.05) . (R[] Chioride ) 11ab|.
Barium (1.) 0}.]11]6 Fluocide 2.4) TR
' Cadmium  (0.010) . N 1D Nitrate — N (104 TR
Chromium  (0.05) . NiD Sulfate 6h .
tron (0.3) 0[.11D Carbonate Alkalinity 411 p |.
tad 005 [O].TOTT K TFR @ 180° C 75D 1.
Manganese {0.05]) 0].14 4 -2
. Mercury (0.002} . N D
Selanium (0.01) . HID pH / P 4
Silvar {0.05) ND Turbidity TV 1] aru
Sodium (2501 91.18 Color 6P 1.1 pcu
Calcium 2lef6 | . Conductivity @ 25° ¢ 2l3p |. Umhos/cm
Maganesium 5 4.
Potassium 3 L] 6
.
’ ND=Not Detected
TR=Trace Detected
/‘4
Date Analysis Complated 1Signature of Laboratory Supervisor Date Reported
6/19/80 TG, Jom e 6/19/80
4
18-319(12/78)

I

\!

RS




sample 8 I N [ 501

¢
1.

5.

Camments f@j\cb\ _c ‘(0(_( 0/€ '{:({CC’YL (“ll_PrC a L(y

Q._, SpeClal Informacmn Jab#_‘ 8'6%7&@’ Vllxage of _Lt\ AL___

Specify the exact sample location so there is .no confus:.on abou " .
where the sample was collected Include ‘a written descrlptlon -

and a map or sketch. &‘*"’j

Descrlbe the physical appearance of the water. 1nc1u?9\

" 0dor /\/Q g

Color A./ ont. S . ?\Mje’ b_e_b\m:.f c\swee7§~,
Ias:t:.éA - /\] oOnme - - . - S G aj‘* P/d«&Y\O m7L

| ’ - Y}MM 1K ??77 7
i\Q*éclf Copy o L

L3
Turbidity Mo« . ¢ i
2 = . e (T

Describe the area 1mmedlately surrounding the sémple site including
nearby honey bucket dumps, oil storage areas, landfllls. ect

74’ C/O‘/V\(/V\VLP\/T J~€UJCL5, . /d-@ LoD, Vﬂu’f’f V‘-

PH

D‘F US CD [ow zvm é(ﬂyz éc €</¢ we// (oaS c‘/&&d /mrc P
Label each sample’ to 1nc1ude. .

Name of Collector /\/ 12, @/ p /l ne }"’

Time ;351;5 date of collection /[ 3IM g__(/ QOO / , 2D I,

'Date sample mailed . / PMA {L(PO . -

Water temperature 7,0 OjC /\/ )
- 5 AR R .
Sample depths/distance from // ]

shore (for surface sources) -/

Tidal influence (if any) A//

Approximate flow rate ! V\/OY L /‘-((- [7/
Dept}w of well i\,{"\Q{_‘ kp'\,ﬂ())b\ (@) (3«(, |’0L7;)t WO?L AV, /é/t”
Pumping rate and dravdown of well [/.\/(-\\7‘_ /\/Mm/h

0 Rau wvater (9 ) B: Trezted vater )
O




.DEPARTMENT OF ENVIRONMENTAL CONSERVATION

DOUGLAS LABORATORY FACILITY
VILLAGE SAFE WATER PROGRAM

TO BE COMPLETED BY SAMPLER

Sample Source or Location

Taram. Hospital s token.  Mislha Charled  Vsw 4

+

Collected by

Sample Number

“From ico.maching 2. NP &l

Village

anaince

St}a\ K Zip Code Sample Date

£

O surtace Water

%ound Water

O Untreated Water ‘97\«1 Water
. O Routine Sample Special Purpose Sample

Laboratory Analysis Number

80[0200)]

TEirly of-lihelcun “olzo ko

Limit Limit
Mg/t Mgn
Arsenic (0.05) . Chloride
Bacrium 1) . Fluoride 12.4)
Cadmium (0.010) . i . Nitrate — N (10.) .
Chromium {0.05) o Suifate
tron {0.3) . U/ Carbonate Alkalinity ‘ ré C) ¢
Lead {0.05) . TFR @ 180° C
Manganese {0.05) .
Marcury (0.002) .
Selenium (0.01) o /pH : 8 < S
Silver {0.05) . Turbidity NTU
Sodium {250) . Color | PCU
V' calcium 8 (01N Conductivity @ 25° c Mmhos/icm
vV Magnesium ° " g‘n < 5
Potassium
ND=Not Detected
TR=Trace Detected
Date Analysis Completed Signature of Laboratory Supervisor Date Reported
2
el 7vA Yo} ) Za o[2z2i80
18-313(12/78) )

: (/00) \ : Suc.




© Daupae ¢ AN [/ / Q /

-

P Information . Lob @ SO/OZOO]

Specify the exact sample location so there is no confusion about
P Include a written description

where the sample was collected.

and a map or sketch. : )

7_621’\&[&4 /Q{? Tt
~ . i I

.
- . 1.
. . .
. . - - -
. - .
. . - ES
SRS, .
. . N .

2. . Describe ‘the phys:.cal appcaram:e of the water including: ..

Color . e A e - ’.,:
Tast . //5"-{- /\’l //VC/ . :-':'_
aste " --
(-)d . .q(? Fﬁo/‘/ . ::
or . "

-l

MQCHI"’E— -

Turﬁidity e
3. Describe the area immediately surrounding the sample site mcludmg . : N ;-
- nearby honey bucket dumps, oil st:orage areas, landfills. ect. . i

- Label each sample to i;u:ludc: . B
Mioua  Cuarces, Dietary
' [0S 80 poopt

Time and déte of collection ___ > -

/0,— ]C/ §0 . ‘{F/)(

Name of Collector

Date cample mailed

Water 'temperature

. ‘.
. - T -
Sample depths/distance from A)/J I W // -Cof'(r'c - ;
shore (for surface sources) // .. -
1 i 1 Az A . wt.,‘ J,;’:_:ii;‘,’,\

Tidal influence (if any)

Approximate flow rate___(A_b____‘é,' - T .- ‘

Depth of well AN K

Pumping rate and drawdown of well

PH . N " . 2.
& Treated water |

[J rav vater

rments C 'll [Oh’ N [0 A
' T/

~r S ALt A




- UNITED STATES GOVERNMENT

2" le %78[7’10

Subject :

Waterr

Mr[ee

To
->

CZ‘-G by f7L

lNSTRUCTlONS
Use fouting Ssymbols  whenever
possible.
SENDER: -

Use brief, informal language.
Conserve’ Space.
Forward ongmal and one copy.

RECEIVER:

Reply below the message, keep one
Copy. return one copy.

DATE OF MESSAGE

/80 -FO

Routing Symbol

SIGNATURE OF ORIGINATOR 94:2_.?2‘57

Moc/ L

afinm e

TITLE OF ORIGINATOR

J[/ b@'v Eqa

—FOt

foLD—

T]-\e ld,éof@f— fCCAm‘ Claeq
g
cl'}/f7;:/(

}"\C/(‘ Ca_f d 72\717( 7‘4
leo /<e. d m’/év

l\&\/e éeé’h Zkeé

INITIAL MESSAGE

o le

Lzh\/)/e .

/ce W\xC(,ne Lo

7‘71.6 /QJ\QM 1%./,0/7\/

he mfk

‘\ 'QOZ(’&\ LL/J
wa ﬂﬁooﬂoc/ 70

v d

‘ dl- Cau('/ P 2l 2
e A s _pe e V/

REPLY MESSAGE

/"¢1@¢4 o s 7"};’44-. ‘4 @«c//&'//ﬁ’.

A‘@Wm 7% /Wfs
M / 'f f/‘-l/;/&

L Herscce Howéver

Vet Ly fay

Lvs 7’ il sl i
ol cv//cz' ALr4 z,'///.y

7/ 7

- / ///’;r/“” 4 J{"47/é¢g

r%’a//ﬂﬁ/taﬂ«

7~r (et mf\_,

7”'/( w/MA GG - /,qz-/l-«) _f'a‘a/
4/);4«/(/16/'/(7?4 %/‘Z/lq M/c,pbvg eong

‘ 0,6/' & t"f;é(k

7 LT Ll

J#A*y/w-/

,/«&A/lf tc':t/
‘Lz o)

add 6</d v n(/Q\. 7o et ‘/ “ Nz,a,&/ oy I aw( ‘ OATE OF RepLy T Ia«m( Symba!
il 5 el Phoce send o ‘(w gl 70 | sy
From Tre ﬁ'r el T /ca./'&{ . C SIGNATURE OF Rfvuen
TITL R
4 Zep Yopns T

$027-104

e .
1. 10 me

ODRESSEE
(702)

£ .

o IONM. FORM 27
JULY 1973
GSA FPmMa (41 CFR) 101-11.6



TATE ()F ALASKA |~
L DEPARTHENT 07 HEALTH AXD HELFARE | ¢ o~
R ENVIRUNMENTAL REALTH N
; WATER SAMPLE INFORMATION FOR CHINMICAL ANALYSIS
{ Source (Lake, River, Well, etc.) Yater System - Privete | ; Public { )
‘City or Tovn (/‘ Amn A . Coliected 3y
. Send Report: Name ({r ring, 2, {anp 0 Adcress -7amd Becvibes NS R aooigl
Date Collected L1115 Time Co?! ec;ed TWwpar A ot .
Collected from water system at: (Well, Faucet, Stream, etc.; ¢
Water Collected is Untreated ( ) Filtered ( ) Other Treatment
Kind of Analysis Desired: (Please check the most appiicable box or boxes).
) Routine {Marked *) ( ) Special, Designate by marking or entering items in biank’
spaces). : -
Analysis of this sample is Routine ( ) Urgent ( ) .
Remarks:
CHECK ITEMS FOR ANALYSIS (IF QTHER THAN ROUTINE) .
ANALYSIS (PoM) ., 1 . ANALYSIS | ) 7
RESULTS | LiMiTS' | | RESULTS | LIidiT
Silica (Si02) 15 gcoc [ * Bicarbenate {5CO3) Lot 25 gccd
300 poor . e~ 50C soor
_ Aluminum {A}) i * Carboazte (CU2) e ' 350
~* Iron (Fe) . U 0.3 « Suitace (50¢; 3 1250
/";!'u:l'iga @SE {Mn) R ) Suitite (SCz; i ' 2.0
* Caicium {Ca) i /¢ 139G ¢ * Chioride (C1) | /2 . 250
* Maanesiux (Mg} 75 1 125 ! * Fluoride (F) . . T 1.5
Sodium (Na, 200 * Nitrate (NO3y st i 48
_.. Potasium (K) Cx NiTeite (NGo, 2.8
; * Phosphate (PO4) -, .0 P .5 goce
’ . 3C 530."
. Remarxks i
Tota!l 7 [
ANALYSIS| LIMITS f ANALYSIS ¢ LIMITS
RESULTS i RESULTS !
* pH, Lab 7. eh’ 6.5 - §.5° Suspended solids ' i
i SsceciTtic con- ; . ;
-— -ductance {Micro- 08 -t Total : . :
mhos /cm-25°C. ) l { Dissoived Solids “l& 506
* Turpidity (units;)! 5 S ! fotal S01ids : 500
* Color (units) o 135 | Total iarcness a) s © 30 very soTt
: {€aC03: * S 1300 very hars
Detergents (MBAS) { 0 * Alka iniiy {CaC03)! G 200
T Noncarbonate :
! fiardness {Cal0<)
i Calciun
| l { { tardness {CaC02) - :
(:--Date Received =/z57/73 bate compiated _ /a7 BY ~rge.  Led No. Z oo

. U.S.P.H.S. Required and Reccimended Orinking Water Standards, 1562

N

-

(102 j o




1 zeport to:

L OR LOCATION:
LECTED B¥:_ T . J. MalTercH , TR - varr_ ~/23/74

Well Type
Surface Water:

—

WATER ANALYSIS RETORT FORN >< “1asl i
ARCii BAMMETT, ADNMIN. OFFLIER v E
OFFIGE OF ENVIPONMINTAL HEALTH ‘" C g£5%
T. 0. RO 7-741 e, >
AICLORAGE, AK 99510
TANAMA Commup i~y = Ldece
HOUR: /77527

VATER SYSTEXM

49

X/l LD Depth

Gallons per minute (9

Temporary / [/

Permanent £§§/

Number of lomes Served: (O ((/JATEﬂ/NG Fr: ove V)

Treatment: / [/ Yes [¥/ No New or Lxisting Source ' & X/S7we
PURPOSE OF ANALYSIS N
7 i. Uater Approval for Building Permit. (Column 1)
> .
/ 2. Routine Analysis. (Column 1 & 2)
/ 3. Special: Check Specific Items for Analysis (Columns 1,2,3)
CGLUMN 1 COLUMN 2 coLuM 3
Analysis Limits Anal. Limit Analysis Limits
n_(Fe) 0.1 0.3 ﬁagnesium ] 125 Sodium (Na) P00
oride (F) g s 1.5 (Mgp) /5" _| Potassium (K) -
oride (Cl) e 250 Calcium 300 | [Sulfate
(r0g) .05 good| | (Ca) 4G i ltsog) P S0
svhate 0 30 poor| {Turbiditv IS S | [Sulfite l
:al HNardness e 50 soft| Kolor 2 15 % (S03) 5.0
/07 300 hard| [Eicarbonate gogé i trate (NO3) 10
EYrents ¢ 0 (1ico3) 77/ 500 | [Suspended
6.5 poor €olids
l21 8.5 Carbonate v 350 | Arsenic (As) 0.0}
cwcific ?71 Alkalinity sa/- | 350 | ICopper (Cu) 1.0
iductance . Total Dis- Cyanide (Cn) ~ 0.0X
- solved 20| 500 § [Phenols =~ - “0.0q
olids Zine (Zn) 5.0
, Barium (Ba) 1.0
DAENTS: ~'- ot Cadmium (Cd) 0.0
) Lead Pb) 0.05
) Silver (Ag) . 0.05
ercury (Iip) 0.05
Manganese (Mn) 0.0
STRUGTIONS : ) C

Rinse container scveral times in water source to be sampled.

Mlace

Place

cap on sarple container firmly.

sample in carton mailer, and forward to:

loa) .

‘)71 40 ‘/‘\G‘f.?t., 4 l.,//}/"//

Fuhlic Health laboratory
Sk0, Mediecal Arts Bldp.
Fouch J )

Juneau, AK 99801

-
e

ect



el DES __[g«ﬂvts@

- : VATSR ANALYSTS PEPORT FOMM  3ep | 5 1976 L s
NP1 tenert tor  AFEN WAMYCTT . ALNTN. OFFICET, " RRamc o: PUBLIC
. - L OF LMUIPOMICNTAL iILALTU i
SF Flee or it : HEALTH LABORATOZIgRS
it T v 5
NAME OR LOCATION: J//////// A, 4/{/’/
... COLLECTED BY: 7F DATE j/){g_z;[ HOUR: & /4/14
; - . WATER SYSTEM
Well Type_,Z/‘///// Depth 55 / f Gallons per minute
Surface Water: _ - Temporary / [/ Permanent [E?
Number of llomes Served: :
Treatment: [T Yes [ >J No New or Lxisting Source /
PURPOSE OF ANALYSIS
1. Vater Approval for Building Permit. . (Column 1)
2. Routine Analysis. . - : " (Column 1 & 2)
/ 3. Special: Check Specific Items for Analysis .(Columns 1,2,3)
COLUMN 1 - COLLMN 2 o coLuMt 3
Analysis Limits Anal. Limit Aﬁalysié Limit
ffron (Fe) 1 /-0 0.3 ?iag'xesium 1.3448| 125 | Sodium (Ka) 20(
. Fluoride (F) ORE 1.5 (Mp) R Potassium (K)
. Chloride (Cl) P 250 Calcium ~ ]300 | Rulfate
i o (P02) .05 good| | (Ca) 1¢20.0 (S04) 2S¢
. Thosphate 0.02, | 30 voor| {Turbidity > 5 | Sulfite :
 Motal Hardness 50 soft| Color 0 15 | **(SC3) !
b 453 300 hardl [Bicarbonate goga Nitrate (NO13) X
Neterrents o I 0 (1Co3) %7 500 | {Suspended
6.5 7 poor Solids
Pt 72721 8.5 Carbonate 350 { Arsenic (As) 0.
- pecific - . Alkalinity 3.5"0 350 | [Copoer (Cu) 1
" Conductance g oA 1'I‘otal Dis- Cyanide (Cn) 0
solved _ S00 | |Phenols ‘ 1 0
‘Q’/"o(' ?/ 7/ 76 . LSolids 538 Zinc (Zn) 15
: Barium (3a) 1
© COMMENTS: //// S Al ~ C",./, Sy dj/t,/ /// Cadmium (Cd) i ()
Lead Pb) 0
..f/‘ﬂ/"/.-my 7/’/;/4 <//z<7/£ Z //// Silver (Ag) 10
' o Mercury (Ig) i 0
Gl s  TEreT el i © Manpanese (Mn) : :
4‘,224345ﬁ4&&*’ )po%tibuz <’:4:2%’*'

 TNSTRUCTIONS: /5 7:4“} :
1. Rinse container scvernl times qter d'ﬁw sampled.

[0 é /,,%z%(ij ublfc Health Laboratory -

> Plare ~an on sarnle containe frmly. RO . YMedicecal Arte 19Ydde



il Peoort to:

PRCH HAMMETT, ADMIN. CFFICER ZLIQA“9

OFFICE OF EXVIRCNMENTAL HEALTH
P.0. BOX 7-741
Miciorace, ALASKA 9oslo  C-1092 Date: O‘{-&% 77
Neme of Source: PHS How.Tel Ta mana

Collected By: STEUEMN (Colied
. WATER souxcs (c1rcle one! )

- e

Name of Vﬂl.ace' 7—a WG N

3-:.<amphng Site:. /)/:a»mou, q/NZ(

: . c!eﬂ\, Spring, Lake, River, Creek, Ditch, Slouch, Other:
Sample Description: Raw,(gi reate,g), Other: (Describe)
. ) PURPOSE OF ANALYSIS

7/ 1. Mater Approval for Building Permit. (Colum 1)
L IT 2
7X/ 3. Special:

Routine Analysis. . (Columns 1 &' 2) .

Circle Specific Items for; Analysis.

- > T o = W . T D TP D - WS D D D =
P )

(Columns 1, 2, 3)

- et e @ s - - - new - an o -

CoLUMN 1 coLurt 2 . coLurY 3
/-—-—% Limits ' Anal. L*‘;mt 1. Analysis Limits
(}iron (Fe) __> | 0.03 0.3 |Facnesium 125 |[Sedium _(ila) 4

QFTUOrida (F) %% 198 1.5 () Potassium (K)
- Khioride (C"I‘)’ 250 Calcium 300 jiSulfate :
. TF0z) .05 good|| (Ca) (S04) PS50
Bhosohate 30 peoriiTurbidity 5 |[Sulfite
Total Hardness 50 sort|iolor 15 | [**(SC3) 5.
< 300 hard![Fcarbonate 75 | [Titrate (102) 10
Detercents 0 (HCC3) aood {fuspanded
i 6.5 500 |} Solids .
H 8.5 “looor |{rsenic (As) 0.
.~ Specific Carbonate 359 | Ceooer (Cu) 1.
Conductance Elkalinity 350 {Zvanide (Cn) 0.
= _ Total Dis- Phenols c.
-~ Mo d.. 9/9./77 - solved 500 {lZinc (Zn) 5.
: t - BSolids Barium (Ba) i
h - : - admium (Cd) o,
= - o - ’ ead (Fb) 0.
-~ Comments: - Silver (£q) { 9.
- . pfercury (He) | ‘ | C.
T C 512377 . plancansse (¥n) | G.:
. B © A axlen Lo
R _ - o ek
;. Instructions: . - C S T S

.
-

;' . Rinse container several times in waler source {o De sarpled.
S " xea ran An cimatp rantaieow YR T DoV 3 m tHanleh D';"\nv-?"nw\'

(70¢) | RN



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

TELEPHONE (907) 279- 4014 P.O.BOX 4- 1276 4649 BUSINESS PARK BLVD.
ANCHORAGE, ALASKA 99509

CABORATORIES

ANALYTICAL REPORT

Water Ana]ysis(Faci]ify) Alaska Area Native Health Service

Date Collected: 8-30-76 Time Collected: -—— . By: -==

Source of Sample: Tanana (4-€21R)

Physical Observations, Remarks:

(] mg/1 Aluminum E] 410 mmhos Conductivity K] 56 mg/1 Hardness as
CaCo
(] mg/1 Arsenic - K] 7.3 units pH K] 240 mg/1 A]ka?inity as
CaCo
(] mg/1 Barium (] mg/1 Ammonia (] mg/1 Acid?ty-T as
' Nitrogen-N CaCO4
(] mg/1 Boron (] mg/1 Kjedahl 0] mg/1 Acidity Free
Nitrogen-N as CaCO3
(] mg/1 Cadmium 0] mg/1 -Organic ] /100m1 Coliform-T
. Nitrogen-N
A 6 mg/1 Calcium 0 mg/1 Nitrate(N) 0] /100m1 Coliform-F
(] mg/1 topper . 0 mg/1 Nitrite(N) (1 /100ml Strep-F
(1 mg/1'Chromium-Total [] mg/1 Phosphorus )i units Color
(Ortho) -P
(] mg/1 Chromium-Tri [] mg/1 ?hosp??rgs BK__<0.1  mg/1 0il1 and Grease
Total)-
0 mg/1 Chromium-Hex K] 4 mg/1 Chloride 0]
[4_<0.1  mg/1 Iron-Total - [] mg/1 Fluoride
) Transported by:
(] mg/1 Iron-Dissolved [] mg/1 Cyanide Received by:
(] mg/1 Lead K] Trace mg/1 Sulfate Transported by:
~ {Received by:
d 10 mg/1 Magnesium (] .~ mg/1 Phenol
0 mg/1 Manganese (] mg/1 MBSA FOR LAB USE ONLY
(1 mg/1 Mercury (] mg/1 BOD Lab# 4704 Rec'd by: Se
(] mg/1 Nickel ] mg/1 COD Date sample rec'd: 8-30-76
M 2 mg/1 Potassium k1_149 mg/1 TD Solids |Date analysis completed: 8-30-76
0] mg/1 Selenium 0] mg/1 TV Solids [Date results reported: 8-31-76
. Sy
x__3 mg/1- Sodium (] mg/1 guit_)gnded Signed: Kac%a.(/b%/” s
olids 7
(] mg/1 Silver (] mg/1 SV Solids |[Date: September 3, 1976
(1 ma/1 Zinc (1 (/07) JTU Turbidity | . —




CHEMICAL & JEOLOGICAL LABORATO ES OF ALASKA, INC.

TELEPHONE (907) 279- 4014 P.O.BOX 4-1276 4649 BUSINESS PARK BLVD,
. ANCHORAGE, ALASKA 99509

ANALYTICAL REPORT

ater Analysis(Facility)  Arctic Environmental Engincers

1te Collected: _ 11-30-77 Time Collected: = ------- .. By: = ==---

urce of Sample:  Submitted by: Mr. Willem S. Van Hemert

\ysical Observations, Remarks:

| mq/1 Aluminum (1 sng  mmhos Conductivity (1 253 mg/1 Hardness as
CacCo
| mg/1. Arsenic (] 7 0 units pH (1 2as mg/1 A]ka?inity as
. CaCo
| mg/1 Barium (] mg/1 Anmonia (] mg/1 Acid?ty-T as
. Nitrogen-N CaC04
| mq/1 Boron (] mg/1 Kjedahl 0] mg/1 Acidity Free
. . Nitrogen-N . as CaC03
| mg/1 Cadmium (] mg/1 Organic (1 /100ml1 Coliform-T
: Nitrogen-N
68 mg/1 Calcium ] mg/1 Nitrqte(N) (] /100m1 Coliform-F
| mg/1 Copper g mg/1 Nitrite(N) (] /100m1 Strep-F
| mg/1 Chromium-Total (] mg/1 Phosphorus (1 units Color
(Ortho)-P
| mg/1 Chromium-Tri (] mg/1 Phosphorus (]
(Total)-p

| mg/1 Chromium-Hex [] £ 5 mg/1 Chloride (]

| 0.3 mg/1 Iron-Total (1 mg/1 Fluoride .

. Transported by:.
| mg/1 Iron-Dissolved (] mg/1 Cyanide - {Received by:
| mg/1 Lead (3 70 mg/1 Sulfate Transported by:
— Received by:

20 mg/1 Magnesium | mg/1 Phenol

| 0.1 mg/1 Manganese (1 mg/1 MBSA FOR LAB USE ONLY

| mg/1 Mercury 0] mg/1 80D Lab# 6927 Rec'd by: SE

| mg/1 Nickel (] mg/1 COD Date sample rec'd: 11-30-77

0.9 _mg/1 Potassium {1 a3s mg/1 TD Solids |Date analysis completed: 11-30-77

& mg/1 Selenium (] mg/1 TV Solids |Date results reported:

5.4 mg/1 Sodium (] mg/1 Suspended }{Signed: '

(’ Solids i A
\ mg/1 Silver (] ‘/08)@9/] SV Solids Date: Naovegber 30, 1977 {




STOMER __Alaska Area Nativé Health Service SAMPLE LOCATION:

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.0. BOX 4-1276
Anchorage, Alaska 93509

TELEPHONE (907)-279-4014
274-3364

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CENTER
6633 B Street

Tanana, Alaska

FOR LAB USE ONLY

\TE COLLECTED___7-28-80 TIME COLLECTED: __ —= RECVD.BY SE LAB #_4510-1
\MPLED BY_Bill Mace SOURCE 6" Water Well DATE RECEIVED : 7-30-80
MARKS Richard Swenson, Second House, No Treatment DATE COMPLETED-__ 7-31-80

Extremely hard.water_with a high level of Manganese | ire pepORTED 8- 1-80
SIGNED : C. ,&r_,
mg/1 _ mg/1 ~ 7 /1
]Ag,Silver <0.05 [1P,Phosphorous 0.22 [JCyanide
A1, Aluminum 0.09 []Pb,Lead <0.05 [JSulfate
JAs,Arsenic <.0 [IPt,Platinum <0.10 [IPhenol
JAu,Gold <0.05 -[15b,Antimony <0.10 [JTotal Dissolved
N o Solids
It _oron <0.05 (]Se,Selenium . <0.10 [JTotal Volatile
o Solids
18a,Barium 0.37 []si,Silicon 4.6 [Suspended

. ' , ' . : Solids

181,Bismuth <0.05 [1Sa,Tin <0.1 [Jvolatile Sus-

. o : pended Solids

Jca,Calcium 138 [1Sr,Strontium__ 0.49 [JHardness as 411

. . . CaC

J¢d,Cadmium <0.01 (JTi,Titanium _<0.05 []A]kg%inity as

- : CaCo

JCo ,Cobalt <0.05 [¥,Tungsten 4.0 5

JCr,Chromium _<0.05 []V,Vanadium <n.05A’ [

“JCu,Copper <0.05 (}Zn,Zinc= 0.20 [1-

JFe,Iron <0.10 (JZr,Zirconium <0.05 (1

* * * * * *

“JHg ,Mercury <0.10 [JAmmonia _ [Jmmhos Conductivity

- C Nitrogen-N :

_JK,Potassium 1.6 [1Kjedahl [IpH Units

. Nitrogen-N

[ JMg,Magnesium 16 [INitrate-N [JTurbidity NTU

[JMn,Manganese 0.75 [INitrite-N [IColor Units

[JMe ,Molybdenum <0.05 {JPhosphorus {1T.Coliform/100m1

o . (Ortho)-p
[JNa,Sodium 45 [JChloride ~ (]
CNeer s e ,‘7 rﬁc1;.-..:,l,. //09.) .

~MN N

N



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

P.O. BOX 4-1276
Anchorage, Alaska 99509

TELEPHONE (907)-279-4014

ANCHORAGE INDUSTRIAL CENTER
274-3364

5633 B Street

ANALYTICAL REPORT

JSTOMER __Alaska Area Native Health Service  SAMPLE LOCATION: Tanana Store

_ FOR LAB USE ONLY
ATE COLLECTED__7-28-80 TIME COLLECTED: — RECVD.BY___SE____ IAB #_ 4510-3 |
AMPLED BY__B. Mace SOURCE____Glen Greqory DATE RECEIVED 7-30-80
EMARKS Treated by Sears Iron Rrmoval. Hard Water with DATE COMPLETED: 7-31-80
Slightly high Iron concentration DATE RéjngED 8- 1-80
SIGNEDL, m’»—(j L
mg/1 mg/1 ‘mg/1
JAg,Silver <0.05 [1p,Phosphorous 0.08 [ICyanide
JA1, Aluminum 0.08 [1Pb,Lead <0.05 [ISulfate
JAs ,Arsenic <1.0 [JpPt,Platinum <0.10 [ JPhenol
JAu,Gold <0.10 [JSb,Antimony <0.10 [JTotal Dissolved
‘ Solids
]B,Boron <0.05 [1Se,Selenium <0.10 [JTotal Volatile
Solids
JBa,Barium 0.35 []si,Silicon 4.1 { JSuspended
Solids
181 ,Bismuth <0.05 [JSn,Tin <0.10 [Ivolatile Sus-
pended Solids
JCa,Calcium 16 [JSr,Strontium 0.22 [JHardness as
CaCoO
1Cd,Cadmium <0.01 [JTi,Titanium <0.05 [JAlkalinity as
: CaCO4 -
JCo,Cobalt <0.05 [IW,Tungsten <1.0 (] 3
JCr,Chromium <0.05 [Jv,Vanadium <0.05 (1
JCu,Copper 0.49 []Zn;Zinr' <0.05 (]
JFe,Iron 0.31 [Jzr,Zirconium <0.05 (]
* * * * *
JHg ,Mercury <0.1 [ JAmmonia [ Jmmhos Conductivity
. Nitrogen-N
]K,Potassium 0.7 [JKjedahl [JpH Units
) Nitrogen-N
Mg ,Magnesium 7.4 [Nitrate-N [JTurbidity NTU
]Mn ,Manganese <0.05 [INitrite-N. [1Color Units
|Mo,Molybdenum <0.05 [JPhosphorus [17.Coliform/100m1
. {(Ortho)-P
INa, Sod ium 3.7 [IChloride {1 >
INi ,Nickel__ <0.05 [JFluoride ” /0) (1 U




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

USTOMER

P.0O. BOX 4-1276
Anchorage, Alaska 99509

TELEPHONE (907)-279-4014
274-3364

ANALYTICAL REPORT

—

ATE COLLECTED

e,

TIME COLLECTED:

AMPLED BY ° Bill Mace

Alaska Area Native Health Service SAMPLE LOCATION:

SOURCE__ Basco Minock Well

'EMARKS No Treatment. Extremely hard water with high Iron

ANCHORAGE INDUSTRIAL CENTER
5633 B Street

—

-

Tanana, Alaska

and Manganese. levels. No TAG with sample.

FOR LAB USE ONLY
RECVD.BY__SE LAB #_4661-1
DATE RECEIVED___8-11-80

DATE COMPLETED._8-19-80

DATE REPORTED___ 8-19-80
SIGNED{:Z{/LAgL;Luaf? 4§2§A;#44.,

mg/1 mg/1 ‘mg/1
"JAg,Silver <0.05 [1P,Phosphorous <0.05 [ICyanide
“JA1, Al imi num 0.14 [IPb,Lead <0.05 []Su]fate 28
“JAs,Arsenic <0.1 [JPt,Platinum <0.10 [IPhenol__
_]Au,Gold <0.05 []Sb,Antimony <0.10 [JTotal Dissolved 612
' R Solids
“1B,Boron <0.05 []Se,Selenium <0.1 [JTotal Volatile
Solids
-]Ba,Barium 0.48 [1Si,Silicon 5.8 [JSuspended
Solids '
[18i,Bismuth <0.05 [ISn,Tin <0.16 [Ivolatile Sus-
- pended Solids.
[JCa,Calcium 115 [JSr,Strontium 0.44 [JHardness as 496
' CaC .
[]Cd,Cadmium <0.01 [JTi,Titanium <0.05 []A]kg?inity as 740
: CaCo
[1Co,Cobalt_ <0.05 [, Tungsten .05 _ [13
[JCr,Chromium <0.05 [Jv,Vanadium <0.05 0]
[JCu,Copper <0.05 [1Zn,Zinc— <0.05 (1
[JFe,Iron 7.6 [JZr,Zirconium <0.05 [1-
* * * * * *
[ JHg ,Mercury <0.1 [JAmmonia [Jmmhos Conductivity___ 995
. Nitrogen-N
[]K,Potassium <1.0 [JKjedahl [IpH Units 7.1
Nitrogen-N
[ JMg,Magnesium 47 [INitrate-N [1Turbidity NTU
[IMn,Manganese 0.51 [INitrite-N, [1Color Units
[ JMo,Molybdenum <0.05 [JPhosphorus []T7.Coliform/100m1
. (Ortho)-P
[Ina;Sodium 10 [IChloride 29 {1 * -
TINT Nickel <0.05 fMFl1uoride 624{) N




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASJ{A INC.

P.0. BOX 4-1276 TELEPHONE (907)-279-4014 ANCHORAGE INDUSTRIAL CENTER
Anchorage, Alaska 99509 274-3364 5633 B Street

ANALYTICAL REPORT

TOMER __Alaska Area Native Health Service SAMPLE LOCATION: Tanana, Alaska

. g 70 , FOR LAB USE ONLY
E COLLECTED —-{65/ TIME COLLECTED — RECVD.BY_ SE LAB # 4661-3
PLED BY_.Bill Mace SOURCE__ Pauline Swenson Well |DATE RECEIVED 8-11-80
ARKS_No Treatment. Extremely hard water with noderate DATE COMPLETED- _8-19-80

DATE REPORTED____8-19-80

Iron _and Manganese levels. No TAG with sample

1 oy

SIGNED_ (e r h i 75 AZQ,,,H

mg/] _.' ’ _; ,_s“ ._. -'~ mg/] . mgll

g,Silver ~_<0.05 []P Phosphorous o <0‘05 . [JCyanide
1,Aluminum 0.10 []Pb Lead st i .05 [JSulfate 67
s,Arsenic 0.1 []Pt P]atxnum - <° 10 'f;'[]Pﬁenol
u,Gold <0.05 " [75b,Antimony_T 7 <0. 10 [JTotal Dissolved___798
7y o f¥~." : '"f“ﬂ::;“‘ seme sy Solids
_.aron <0.05 -~ " []Se,Selenium___ -- - <0. 1. [JTotal vVolatile

. . _’ = o . Lo ~._~_:-.,-_- ._ oy .__;{.;-;:.E;;-‘,;.,-v LT . SO] ids
a,Barium 0.18 []Si,Siliqon S 3~6 - [JSuspended
o R T AT e . . Solids.
i,Bismuth <0.05 []Sn T1n AL 0.16 - [Jvolatile Sus-
. . ..4:" ) " ’ ", ) J-’--«;‘qﬂ:\t-’ e I“": E L pended SO]idS'
a,Calcium 150 ‘[]Sr Strontlum - 0.47 [JHardness as 513

: . . g i 7. caCOy . '
d,Cadmium <0.01 []T1 T1tan1um e<0.05 - - []Adkg?lnity as 720
- SR TR T o - Cat0g
0,Cobalt. <0.05 []w Tungsten []
r, Chromlum L <0.05 'f[]V Vanadlum .[] = R
u copper - - <0.05 - -(]Zn’zinr . .. B T LR R 0‘65 . . (J . L e ey L eme :-s B
e,Iron _0.78 .Zfl {1Zr,Zirconium <0.05 ]
. * * * * * *
g,Mercury <0.1 [ JAmmonia [Jmmhos Conductivity___1300
. ‘ Nitrogen-N :
,Potassium 1.0 __ [IKjedahl [JpH Units - 7.2
. Nitrogen-N , )
g,Magnesium 33 [INitrate-N [JTurbidity NTU
n,Manganese 0.16 [INitrite-N, []Co]or‘ Units
N :

u,Molybdenum <0.05 { JPhosphorus [J7.Coliform/100m1
: . (Ortho)-P .
a,Sodium 30 [IChloride 64- (]

i,Mickel ' <0.05 [JFluoride (;9Q:> (] ; _:‘_;:;_____




CHEMICAL & GEOLOGICAL LABORATORIES OF ALASK A, INC.

P.0. BOX 4-1276 TELEPHONE (907)-2794014 ANCHORAGE INDUSTRIAL CENTER
LAmOmaTOMES Anchorage, Alaska 99509 274-3364 5633 B Street

ANALYTICAL REPORT

CUSTOMER ___Alaska Area Native Health Service SAMPLE LOCATION: Tanana, Rlaska

_ FOR LAB USE ONLY
DATE COLLECTED b TIME COLLECTED: —— RECVD.BY_SE LAB #__4661-2

SAMPLED BY_ Bill Mace SOURCE__Jasen Edwin Well IDATE RECEIVED 8-11-80

REMARKS - No Treatment. Extremely hard water with high Iran DATE COMPLETED: 8-19-80

and Manganes Jevels. No TAG with sample. DATE REPORTED 8-19-80

- IR
mg/1 ' mg/1 ‘mg/1
[JAg,Silver <0.05 [1P,Phosphorous 0.22 [ICyanide
[JA1, Aluminum 0.44 [1Pb,Lead ' <0.05 [JSulfate 45
[JAs,Arsenic <0.1 []Pt,P]atinum <0.1 [ IPhenol
[JAu,Gold <0.05 [1Sb;Antimony <0.1 [1Total Dissolved__585
o Solids
[]8,Boron <0.05 [JSe,Selenium <0.1 [JTotal Volatile
’ Solids
[1Ba,Barium 0.54 []Si,Silicon 7.2 [JSuspended
' Solids
[1Bi,Bismuth <0.05 [1Sn,Tin 0.18 [Jvolatile Sus-
: o o pended Solids
[1Ca,Calcium 130 _ [ISr,Strontium 0.54 [IHardness- as 540
. CaC o :
[]Cd,Cadmium <0.01 [ITi,Titanium <0.05 []A}kg?inity as 710
. ' CaCo :
{1Co,Cobalt <0,05 [JW,Tungsten <0.05 [1 3
[JCr,Chromium <0.05 [Jv,Vanadium <0.05 - (1
(ICu,Copper. <0.05 . [JzZn,Zinc— 0.25 - ]
LJFe,Iron 4.7 [1Zr,Zirconium <0.05 01
* * * * * *
- JHg,Mercury <0.1 [JAmmonia [Jmmhos Conductivity__ 1350
i . Nitrogen-N
_JK,Potassium 1.5 [IKjedam [1pH Units . 7.4
i} ) Nitrogen-N
“IMg,Magnesium 50 [INitrate-N ' [JTurbidity NTU
“IMn,Manganese 0.55 [INitrite-N, [JColor Units
- JMo,Molybdenum <0.05 [JPhosphorus [JT.Coliform/100m1
) ) (Ortho)-P ' , ot
‘]N§;Sod1um 14 [IChloride (] , e

N 62
IMI N3IALal <0 0§ [ oke Lot PUPTEIY PR {rIUQB‘) [



Water Ana]ysis(Facility) Alaska Area Native Health Service

CHEPZICAL & GEOLOCICAL LAECRATORIES OF ALASIA, IXC.

TELEPHONE
(907) 279-4014

P.0. BOX 4-1276

ANCHORAGE, ALASKA 99509

ANALYTICAL REPORT

4649 BUSINESS PARK BLVD.

Date Collected:_ 1-24-78 Time Collected:  ------ By: Steven Cohen
Source of Sample: Tanana Hospital, Water from Well
Physical Observations, Remarks: Raw water, preserved with HNO;
(] mg/1 Aluminum (1 mmhos Conductivity (] mg/1 Hardness as
T CaCo
(] mg/1 Arsenic (] units pH (] mg/1 A]ka?inity as
CaCo
] mg/1 Barium (] mg/1 Ammonia (] mg/1 Acid?ty—T as
Nitrogen-N CaCo
(] mg/1 Boron (] mg/1 Kjedahl (] mg/1 Acidity Free
Nitrogen-N as CaC0q
] . mg/1 Cadmium (] mg/1 Organic 0 /100m1 Coliform-T
' Nitrogen-N ‘
(] mg/1 Calcium (] mg/1 Nitrate(N) (] /100m1 Coliform-F
(1 mg/1 Copper (] mg/1 Nitrite(N) (1 /100m1 Strep-F
(] mg/1 Chromium-Total [] mg/1 Phosphorus (] units Color
' (Ortho)-pP
] mg/1 Chromium-Tri [] mg/1 Phosphorus (1
(Total)-P
] mg/1 Chromium-Hex [] mg/1 Chloride 0]
{3 1.3 mg/l Iron-Total (] mg/1 Fluoride
Transported by:
(] mg/1 Iron-Dissolved (] mg/1 Cyanide Received by:
(] mg/1 Lead [1  mg/1 Sulfate Transported by:
Received by:
0] mg/1 Magnesium (1 mg/1 Phenol
(] mg/1 Manganese 0] mg/1 MBSA FOR LAB USE ONLY
(] mg/1 Mercury (1 mg/1 BOD Lab# 7261-1 Rec'd by: _SE
(] mg/1 Nickel (1 mg/1 COD Date sample rec'd: 1-30-78
[ mg/1 Potassium [ mg/1 TD Solids |[Date analysis completed: 1-31-78
(] mg/1 Selenium (1 mg/1 TV Solids |Date results reported; -1-78
01 mg/1 Sodium 01 mg/1 Suspended Signed:(f2g/c4(<JLy1%§igﬁZ:4uuy~—-
Solids =
(] mg/1 Silver []J//4) mg/1 SV Solids |Date: February 1, 1978 i




CHEILCAL O CLECLOCICAL LLARORITORES OF RALASIHA, IiC. (g%gf‘;‘;g“‘?
‘ : 401

" P.0.BOX 4-1276 4649 BUSINESS PARK BLVD.

ANCHORAGE, ALASKA 99509

ANALYTICAL REPORT

Water Analysis(Facility) Arctic Environmental Engineers .

Date Collected: 1-27-78 Time Collected: ---- By: ---

Source of Sample: Submitted by: Mr. Dave Yanoshek

Physical Observatfons, Remarks:

£] mg/1 Aluminum [] 690 mmhos Conductivity [J 507 mg/1 Hardness as
CaCo
[J < 0.01 mg/1 Arsenic {] 7.6 units pH (] 448 mq/1 Alka?inity as
, : CaCo
[J 0.2 mg/1 Barium (1 mg/1 Ammonia 0] mg/1 Acid?ty-T as
. Nitrogen-N CaCO,
(] mg/1 Boron (] mg/1 Kjedahl . (] mg/1 Acidity Free
Nitrogen-N as CaCo
[T £0.005 mg/1 Cadmium (] mg/1 Organic {1 <1 /100m1 Coliform-T
. a : Nitrogen-N .
[J 136 mg/1 Calcium [J 0.84 mg/1 Nitrate(N) (] - /100ml1 Coliform-F
[J£ 0.1 mg/1 Copper {] mg/1 Nitrite(N) t] ., /100ml Strep-F
0 mq/1 Chromium-Total [] mg/1 Phosphorus (J__jg_ units Color
(Ortho)-P -
(] mg/1 Chromium-Tri  [] mg/1 Phosphorus 0]
(Total)-pP
03 mg/1 Chromium-Hex [] 8 mg/1 Chloride (1

{1 1.5 mg/1 Iron-Total [1 0.1 mg/l Fluoride

. Transported by:
[J__0-6 mg/1 Iron-Dissolved [] <€ 0.01 mg/1 Cyanide Received by:

[J o0.01 mg/l Lead (] s5 mg/1 Sulfate Transported by:
: Received by:
(1 a1 mg/1 Magnesium (] mg/1 Phenol
[ 0.3 mg/1 Manganese (1 mg/1 MBSA FOR LAB USE ONLY
[]J< 0.001 mg/1 Mercury (] mg/1 BOD Lab#_ 7241 Rec'd by: SE
[] €0.1  mg/1 Nickel [] <10 mg/1 COD Date sample rec'd: 1-27-78

Mo 1.5 mg/h Potassium  [1_522 mg/l1 TD Solids |Date analysis completed: 2-6-78

i f

[1<£0.01 mg/1 Selenium (] mg/1 TV Solids |Date results reported: 2-7-78
(12 mg/1 Sodium (1< mg/1 Suspgnded Signed:(ZéZgizgéﬂzizé{fi£5£Z;"a,ﬂ“__
Solids

[]<l0705 mg/1 Silver 0] (ZZQ ) mg/1 SV Solids |Date: Egbrnatx 7, 1978




CHERICAL & GECLOGICAL LADORATOMES OF ALASHA, [IiC.

TELEPHONE

£.0.B0OX 4-1276

ater Aﬁa]ysis(Faci]ity)

ANCHORAGE, ALASKA 99509

ANALYTICAL REPORT

Arctic Environmental Engineers

(807} 279-4014
4649 BUSINESS PARK BLVD.

ate Collected: ' 4-18-78

Time Collected: ----- By: -——---
ource of Sample: Tanana, Alaska water well
hysical Observations, Remarks:
] mg/1 Aluminum {1 860 mmhos Conductivity {3 583 mg/1 Hardness as
. CaCo
] mg/1 Arsenic {1 7.0 units pH (] 510 mg/1 A]ka?inity as
CaCo
] mg/1 Barium {1 mg/1 Ammonia (] mg/1 Acid?ty—T as
. Nitrogen-N CaCOy
] mg/1 Boron (1 mg/1 Kjedahl (] mg/1 Acidity Free
Nitrogen-N as CaCO3
] mg/1 Cadmium (] mg/1 Organic (] /100m1 Coliform-T
BEN Nitrogen-N :
y 50 mg/1 Calcium 0 mg/1 Nitrate(N) 0] . /100m} Coliform-F
)l mq/1 Copper 0 mg/1 Nitrite(X) s J109m1 Strep-t
B mg/1 Chromium-Total [] mg/1 Phosphorus (] units Co!of,
(orthO)'P ]
] mg/1 Chromium-Tri [] mg/1 Phosphorus ]
(Total)-P
] mg/1 Chromium-Hex [] 15 mg/1 Chloride (]
'] 2.9 mg/1 Iron-Total  [] ma/1 Fluoride .
Transported by:
] mg/1 Iron-Dissolved [] - mg/1 Cyanide Received by:
] mg/1 Lead [1_ 80 - mg/1 Sulfate Transported by:
Received by:
[] 49 mg/1 Magnesium (1 mg/1 Phenol
(1. mg/1 Manganese (] mg/1 MBSA FOR LAB USE ONLY
(] mg/1 Mercury (] mg/1 BOD Lab# 7727 Rec'd by: SE
(] mg/1 Nickel ] mg/1 COD Date sample rec'd: 4-18-78
1<) ég/l Potassium (] 614 mg/1 TD Solids |Date analysis completed4-21-78
(]. mg/1 Selenium [1 mg/1 TV Solids |Date results reported: 4-21-78
(] u mg/1 Sodium (] mg/1 Suspended Signed(i2x<L/<4:l,p%A7 <ﬁ4L¢45u»~—
ff Solids = )
L —m Y C3IVimmm 1 //6) ma/Y SV Salide IDatn - An3Y 24 1Q7N




tABQMATQMICS

JSTOMER __Alaska Area Native Health Service  SAMPLE LOCATION:

CHEMICAL & GEOLOGICAL LABORATORIES OF ALASXA, INC.

P.0O. BOX 4-1276

Anchorage, Alaska 39509

TELEPHONE (907)-279-4014
274-3364

ANALYTICAL REPORT

ANCHORAGE INDUSTRIAL CEN
65633 B Street TER

Tanana, Alaska

FOR LAB USE ONLY

\TE COLLECTED 7-28-80 TIME COLLECTED: — RECVD.BY SE LAB #_4510-2
A\MPLED BY__B. Mace SOURCE Miller Well DATE RECEIVED 7-30-80
-MARKS No Treatment , DATE COMPLETED.__7-31-80
Very Hard Water with high levels of Iron and DATE REPORTED 8- 1-80
Manganese sz&iz;a//
: stonentlephe. C EL,
~mg/1 ‘ mg/1 - ‘mg/1
JAg,Silver <0.05 ' [1P,Phosphorous 0.19 [ICyanide
JA1, Aluminum <0.05 [IPb,Lead <0.05 [JSulfate
JAs ,Arsenic <1.0 [IrPt,Platinum_ <0.10 [JPhenol
1Au,Gold <0.10 [1Sb,Antimony. <0.10 [JTotal Dissolved
RN A : : ‘ Solids
1. - Soron <0.05 [1Se,Selenium <0.10 [JTotal Volatile
. B - . Solids
]Ba,Barium 0.36 [Jsi,Silicon 4.2 [ JSuspended
o | N Solids
181,Bismuth <0.05 - [1Sn,Tin 0.1 [Jvolatile Sus-
: , : - pended Solids '
Jca,Calcium 82 [Isr,Strontium 0.24 [JHardness as 245
. , CaC
JCd,Cadmium <0,01 [JTi,Titanium <0.05 []A]kg?inity as
R CaCo
]Co,Cobalt <0.05 [I4,Tungsten <1.9 (] 3
1Cr,Chromium <0.05 [IV,Vanadium €0.05 ___ []
JCu,Copper_ <0.05 " [JZnZinc— 0,05 " []
o (st |
JFe,Iron 6.0 o [JZr,Zirconium <0.05 (]
* * * * * .
JHg . Mercury <0.1 (JAmmonia [ Jmmhos Conductivity
| . ‘ Nitrogen-N
JK,Potassium 0.8 [JKjedahl [JpH Units
| / Nitrogen-N
JHg,Magnesium 7.3 [INitrate-N [JTurbidity NTU
JMn,Hanganese 0.51 ‘l [INitrite-N, {JColor Units
B
JiwsMolybdenum <0.05 [JPhosphorus [JT.Coliform/100m1
| _ (Ortho)-P -
‘JHa,Sodium 2.6 [IChioride (1 -
INi,Nickel <0.05 [JFluoride /7 g™\

0 |

(77)




APPENDIX 2

Data, assumptions, justifications, and data sources used in the MODFLOW packages
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Ground-water flow at Tanana, Alaska - Modflow Notes

BAS Package

Packages Used: BAS, BCF, OC, SIP, RCH, R1V, STR

Single-layer model

Grid size:100 columns x 50 rows

IBOUND: All cells south of RIV nodes set at no-flow (0)
no-flow above the 250-ft contour (0), estimated limites of the aquifer
all other cells set at variable head (1)

Anisotropy: 1.00

BCF Package

Layer thickness: 100 {t (fayer bottom is 100 ft above MSL)
DELR: 528 ft (0.1 mile)
DELC: 528 fi

Hydraulic Conductivity (K) along Rows: 80 ft/day, constant for all cells

RCH Package

Net annual recharge (recharge minus evapotranspiraton): 0.2300E-03 ft/day (1 inch/year)

RIV Package

River Reaches: 99

Yukon River

Slope: 0.000183, estimated from USGS Tanana A-4 and A-5, 1:63,360 scale maps.'

Highest River Stage:207.2 ft, estimated {from USGS Tanana A-4 and A-5, 1:63,360 scale maps.
River Conductance: 5.600E+06 ftz/day (K =20 ft/day = 7.1E-03 cm/s), estimated

Rcach Length (L): 528 {t, unit cell size

Reach Width (W): 528 fi, unit cell size

Reach riverbed depth (D):1 ft, estimated

Conductivity Equation: (LW/D)K

Bottom elevation is estimated to be 50 ft lower than river stage height, estimated

APPENDIX 1 Page 1
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STR Package

Total Stream Reaches: 67
Total Stream Segments: 2

Bear Creek

Southward flowing

Stream Reaches: 48

Strcam Segments: 1

Streambed Conductance:

- low strecambed conductance model value: 1.0E03 ﬂz/day

- high stecambed conductance model value: 5.0E03 flz/day

Reach Length (L):528 {t, unit cell size

Reach Width (W): 10 {t, estimated

Reach streambed depth (D): 0.5 ft, estimated

Conductivity Equation: (LW/D)K

Stope of stream was cstimated from [ to mile USGS topo elevation conturs: 0.002735
Lowest point of stream: at confluence with Yukon R. (r38,c12), 198.8 ft
Stream bed thickness: 0.5 ft (assumed)

Stream bed bottom clevation: 0.5 ft below streambed top clevation
Strcambed top clevation:3 ft below strcam stage

Streambed conductance: variable, influences magnitude of the stream effects on groundwater flow.

NC Creek
Southward flowing
Strcam Reaches: 19
Strcam Scgments: |
Streambed Conductance:
- low streambed conductance model value: 1.5E02 flzlday
- high stcambed conductance model value: 1.5E04 fLZ/day
Reach Length (L): 528 {t -
Reach Width (W): 5 {t
Reach streambed depth (D): 0.5 ft -
Conductivity Equation: (LW/D)K
Slope of stream, estimated from USGS Tanana A-4 and A-5, 1:63,360 scale maps
scg.1-3: 0.0237
seg. 4-8: 0.0180
scg. 9-19: 0.00778
Stream bed thickness: 0.5 ft estimated
Stream bed bottom elevation: 0.5 ft below streambed top elevation, estimated
Streambed top elevation:3 ft below stream stage, estimated

Page 2 APPENDIX 1
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APPENDIX 3
Example output file of the U.S. Geological Survey

Modular Finite-Difference Ground-Water Model

APPENDIX A-3
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u.sg

GEOLOGICAL SURVEY MONDULAR FINITE-DIFFER

TWO DIMENSICHAL MODEL OF GROUND-WATER FILOW AT TANANA

ENCE

6 17 1§ 19 20 2
035 0 o

1 LAYERS 50 ROWS 100 coruMvs
1 STRESS PIRIOD(S) IN SIMULATION
MODEL TIME NIT IS DAYS
I/0 UNITS:
ELEMENT OF 1L&MIT: 1 2 3 4 S 6 7 8 9 10 11 12 13 14 151
I/0 UiT: 31 ¢ 034 0 0 0383% 0 042 0 0 0 O
BAS1 -- BASIC MODEL PACKAGE, VERSICH 1, 9/1/8B7 INPUT READ FROM UNIT S

ARRAYS RHS AID BUFF WILL
START HELD WIiLL BE SAVED

SHARE MEMORY.

S I X ARRAY ARE US BY BAS

S OF X APRRAY USED 7 OF 350000
BCF2 -- BLOCY.-CENTERED FLOW PACKAGE, VERSION 2, 7/1/91 INPUT REA
STEADY-STATE Si1MJLATION

CELL-BY-CELL ¥
HEAD AT CELLS
WETTING CAPX

S WILL BE RECORDED CN UNIT 21
‘T COMVERT TO DRY= (.00000E+00
Y 1S NOT ACTIVE

LAYER FEP TYPE
1 1

10001 ELEMZITS I X ARRAY ARE USED BY BCF

55155 ELE S OF X ARRAY USED CUT OF 350000
RCH1 -- PE! AGE, VERSION 1. 9/1/87 INPUT READ FROM UMIT
OPTIOMN 1 -- ¢ . TO TOP LAYER
CELL-BY-CELL TERMS WILL BE RECOEDRED ON UNIT 21

5000 ELE CF X ARRAY USED PECHARGE

60155 ELT OF ¥ ARRAY USED OF 350000
RIV1 -- RI TAGE, VERSION 1, 2%/1/87 INPUT READ FROM UNIT 34
MAY.IMUM C RIVER NODES
CELL-RY-CELL S WILL BF. RECORDED ol UNIT 21

594 EL IIT ¥ ARRAY ARE £D FOR RIVERS

60743 ELE ~ OF % ARRAY USED OF 350000
SIFl -- STPCE Y OIMPLICIT PROCEDURE COLITTION PACKAGE, VERSION 1,
MAXIMUM OF g S ALLOWED ¥ R CLOSURE
S ITERATI

20205 ELF ¥ ARPAY ARE USED BY SIP

20954 E TF ¥ ARPAY USFD <7 OF 350000
STPM -- STFE 35. VERSION 2, 17/1f/90 INPUT READ FEOM UNIT
MANIMUM OF NODES
IBER OF ST ENTS 1S 2
MUMRER OF STRZ:M TRIMUITARIES IS i
STPEAM STA £ CALCULATED S A COMNSTANT QF**tteteter

1082 £
82036 ELEWZ

ARPLY ARE FOR STREAMS

QF 350000

TWO DIMEUSICH: ZL OF GROUND-UWATEF FLOW AT TANANA

BOUNDARY ARRAY FOR LAYER

D FROM UNIT 31

38

9/1/87 1HPUT FZ

w

5

1 WIl.L BE READ I (WIT A1 USIIS

GROUND -#ATZ!

2 MODEL

i layer, S0 rows, 100 columns, 0.1 mile grid

5 FROM TRIIT 39

layer, 50 rews. 100 columns, 0.1 mile aqrid

i 2 4 5
il 2 14 15
2% 22 24 25
B 32 34 35
4t 2 44 45
EN S2 54 5%
L 522 a 65
7l 72 74 75
Ri |7 R4 85
Gl 22 4 95

1 0 o 0 0

0 ¢ 0 0

- [ 0 0 0

. 0 0 0 0

" 0 0 0 0

0 0 0 0 0

g 0 0 0 0

° 0 0 0 0

§ 0 0 0 0

. 0 0 0 [

2 0 0 0 [

[ 0 0 0

. 0 0 [ 0

Z 0 0 0 0

" 0 0 0 0

- 0 0 0 0

B 0 0 0 0

N 0 0 0 0

N 0 0 0 0

° 0 0 0 0

3 9 0 0 0 0

2 4] [ 0 0

0 0 [ 0 0

0 0 0 0 0

Q ° 0 0 0

3
16
26
36
46
56
66
76
84
96

0

0

0

o

0

0

0

0

0

0

0

0

0

0

0

0

0

0

4]

[

0

o

0

0

0

‘~N
N

FORMAT: (10012}

7 8 9 10

27 12 19 20

27 23 29 30

17 28 39 10

7 ¢35 4n 50

37 53 59 60

57 59 69 70

77 73 9 80

27 °2 89 90

27 99 100
0 0 0 0
0 o 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
e 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
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coococo

coooo

coococo

cococoo

coococo

cocoococo

cocoococo

coooo

oo ooco

coooco

cocooocooOoC

(SRR E-X-N-RCR-X- N1

coocoo00O0C O

cocoocooccoooco

coCccCcoooOoOoC

coooocoocoOoC

cocooocoococ

cooocoococcoo

cooococ00OQ

COOCO0OROO0O

cooccoocococo

COCOOCOCOCOOO

ccococoocooocoo

cocoococococooco

cocoo0O0O0OC

occoococcoo0o

ccoococococc

ccocoococooo

cococoocoo0o00Oo

cCoOOC o000 O0O

ccocTcTooCoO

cocoooccooo

cococooocooo

ccoocooocooco

cococoooo0O0

cooococcoocoC

ccoccoooTo

coocoococcooo

ccococoocQoQ

oococoOoCCToCC

cococococooco

coococoocoocoo

concoocoocoo

coeceocooococoo

CoocoocooCo o

cocococoocoCcOo

ccocooocooQ

coococooooo

scococcoo0oo0

cococoococooC

coococoocCooO

cooccoooocoCc

cocoococococo

coococococooco

coocoocococcooO

occoococcoC

occooocCocCcocC

cocooocooccCco

coocoocoocCcoO

cocooooCC Do

cococoooococ

coccooooc oo

coccocococCco

cococoocoococoO

cocoocOT oo

cocoococCoT

ccocococoodc

0

cococococooco

cccococococoCco

CCTOOOO0O0O00

cococoocQoB0O0OO00

ocococooocOoO0O

cocoooCOCo

CcocoCcOO00O0

Coco0o0O0ODCO

coCcoOoCc OO

ococooocooO0C

[cX=-X-X-E-R-R-E- R Y]

cocoocooo0o0o

10

cocoocoocoCooOo

[=X-X-N-Y-N-¥-N-N-y-]

ooCcoococoo0QO

cococo0o0DCOO

ccooooocoo0

ccoc~0coOO

cooco~0o0OCO

OCDOCO~0OCOOC

coCQOoO~00O0CO

cococococoooC

11

COO~NOoOOOOOQO

[=X-¥-N-Y-N-R-R-R- -}

[=R-X-N-X-R-¥-R- ¥ -]

coooo0000 o

COoO~NOoO00O00

coocc—~0c00O0OQ

cCOo0CoC~00O00O0

cocooco~co0O0O

COoOO0ONOOOOO

cCoCORNOOOOO

13
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cCo~o0o00O0C

co~o0o00O0C

cCo~oCcCCcOOoOO

cCooooocoo

coo~N0OOOQO

cCoOCcCHOOCOO

coo~0o00OoC

coo~ocoooO

coo~co0aC

cCoo~0oOOOO0

CcCcc~moOCCOO

coco~o0OCOO

coo~0OOCCOC@

ocoo~000OC O

OCooOm~MOOCOO

QOO HHNCOOOO

cooo~00O0CC

cCoco~OoCOOC

cooo~cooCc O

cooOo~NOOOC O

14

coomooccoCC

oODwo~o0O0TOCC

CCONOOOT OO

Ccoco—~oo0C0Cc oo

COOH—~OOOO O

OCCOmMmOOOD O

COO A ~OOO0O O

cococo—ocTcoTa

coooL T

0
0

COoO0O RO T O

15

oDo~mCcCOoOOC

COOMOOOO0 OO

cCoOC~OoOOC OO

coo~oCcCCOCo

CoOommOCcCOCT

cCoo~~Oo00OC

Coo~—OoOCCO

oCommooCcOT

cooomc LT

cococo~0o0O0Co

16

T Ao OC

coo~0O0oO0COC

cco~0O00O0QC

oo ~CcCO00O00O

oo ~mOoOCOO

cCoo~~OOOOC

OoCOoO~—OoCC OO

OO ~~TcoQC

Vo C T DD C

[

°
Bl

cCoCC Ao COOO

17

oc—mOoOODCCC

OCCwmOoOCOCOC

co~—~ocOoOOoC®

ooco~cocococC

CoomrOOOOO

DO~ ~00 QOO

coCc~~TCOz O

oo~ OCC T C

iR

oo

oo

oo

19

—“~—mo oo

—_—o oo

~“—o oo

~—~ocoo

—_—_—o o

o——oo

o—~—co

T

ToC

coco

~c o

- o

coo

0
D}
0

“~- o

[-¥<)

oo

oo

oo

oo

oo

=

oc

20

— OO AN O C

- O S -t OO

OO OO

OO O OO

_—-—_O O OO

OO OO

CRAMCO~OO

O —NO O ~OG

E iMoo T C

Coa~CcO~CO

oCm—-HOO

com~moO

Com~OoO

Co~~oO

COome—O

OO O

LR I ]

COO O

[ = W ey )

O OO mO

21

—_—0 0

~—-o o

~—o o

~—-o o

—-_—e 0

~— o

~—o o

o~oo

R RN

O -

OO O~

COA OO -~

QOO O~

OO ~MO O —

OOt O

OOt @

OO A Ot

CC Ot @

C O O -

C OOt O

22
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oo

(==

oo

[=X<}

(=¥

[=X=]

oo

(=X}

COmd O —~—= OO

OO A~ O

L e L ey oy

OO A OO

O C ettt i = OO

[ R e )

OOt i OO

OO At i OO

COC O i~

OO Ot = O

23

R R R - -

Ot 4 ~O O

ot — D O

At 0O

QO A OO

OO R A —D C

CO A A OO

QO A A =D O

QO - O

I L e E=]

24

R )

O =S O

C At~ O C

Ot~ OO

St = D C

Ol O O

OO A A vt " SO

© O = ©

OO = O

OO ottt ©

25

€t - C

Ot e et O O

C ot it i 1 OO

O O ©

Ottt it 0 QO

O ittt = OO

Ottt SO

SOt =S

C O it it O

O Q= O

C ottt e e CC

R L E-X-)

O A~ DO

Ot = O

Ot - — O

C At DO

D ot - - O ©

O o O

Q- —O

OOt O

27

(SR ey X =]

Ot L O

C ottt D C

Ot =T O

Gt - ©

O = O

O SO D

S o O

Ottt =

F

et DD

O o - T ©

R e e e k=R =

Ot - S

Ot 4 OO

St s = O O

Ot e H C O

C ot o - — O

O -

O ottt - S

o
o

— e - —O

- - O

Ot A A H = OO

Ot - - O O

R e L ek - X

Dt - O O

O O

O O

o O

O = ©

30

- = - OO

OO

OO

Ottt DO

At OO

O ot o - O

O = O

IR e e Rk}

O - O

[ R

31

—

-

-

-

O vt -

O

R ]

O -

k]

O -~

32
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- O

- —H—-O O

—_——_—- O O

O

- - O

- O

—_

- —_O

D

- O

-~ -

O

o D

et O

Ottt et D

Ot -~

Ot ittt o O

O et ettt O

O ot D

R e e

33

. O O

-t S O

ot O

e e - O

O ot O

O ottt

©

©

R

© ot ottt —

34

O - O

o Dl

e D

e Q)

LR R K=

C ot Ot

© ot

O ot @D

S ot Ot

[ SR Iy — S

R I g R =

A O -~ O

O~

-

SOt

R e = e R ]

Ot © T et

St O S

St e D ot et

© ot

- D O -~

AFAH O O AN~ O

ANt OO M-t O

AN OO O

- S O = O

-~ D O

R e

C ot ot DO ot

R I I T RSN

Ot et e O D

7

A O OO~ ~C

A A QOO O

OO Q- ——~O

O OO~

A COC e~

OO -~ O

N O O vt O

e A O D - - O

PRI

St O OO

38

O C QO C O

HNH OO 0O MO

AN O OO OO

- OO OC O

N —N O C OGN~

A AC O OO MO

O L O O

A A0 COC ~ O

R A ]

Ot N OO T

39

COO0OC O~ 0

~OOoO0COoO~OO

~ooO0CcCco~CO

[ak=R-E-N-R--RrR-N-

—~o 0000 C~OO

o O0OCOCOoOO0OC

MOCCOOO00O~T

~OOCOOOO~O

OO COCOO D

coococco0C O

40

ccoccooocoo

cococoocooo0

—~CcooQOoOCOoOOO

—“CoOoO0OOoOoOCOO

~OOO0OOOLOD

~ooCcooQOoOoOQ

~0Co0O0ooOoQ0Q

~oOCOCOCQOCO

SFOOCOO000000

coococooooo0C

41
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Coocococococoa

cooocoococoo

ccooocoocooo

cooococoooe

coovoocoOooCo o

EECE-E=-X-R-R-R-yoyo)

HOOO0OO0OQCO

~oo00COoCOoOO

~oococooCocCoO

~0O00O0CDCOQ

42

COoOO0OTCOoODOoOCGTO

coooc0COOCOOO

cooococoOOT OO

COOCO0CO OO0

co0ooooO OO

cocoocooo0Oo

coocoooO0O0oO

—~Cocooo0Oo0O

—~OoOOO0OCO0OODO

~oocooocoo0oo

43

coCOoOTCOC OO

CCOOCOOO0O

[=R-R-R-R- R Y- R-RoR-1

cCooocDocCc o0

ocoocccooooo

CoDOCoCODO OO

cCooocoocoo o

cooocooOC QO

~oooo0ooCc QO

~OOCOOC OO

44

cocoooCcoCcoo

cOoo0O000O0OCOC

COoOCOCoOCOO

coovocoocoCco

cCoO0COoOvCOoOCDO

cooocoCcooC

ccocecoococoC

ccoooocoCoC

cocooccoocoo

coooococoCc oC

45

coeocooc o0

TO00O0T OO0 O

coooocoocCOoC

cocococoooD

oocoococoC o

coocoocoCoO0O

ccoccooocoD

ccocccoooc

cocoocococooce

cooocoooCcC o

46

ccoocoocCcOO

coocoooCOoC

ccocvoCcooo

coocooococoCco

coooccocooo

cococooo0Oo0OC

CCOCOO0DOOD

CoocCOoCcCoO00O

cooocoocoOC

cooccooCcoooO

47

cco

cwco

coc

coo

43

ococ

ccococ

cooo

coCo

ccoo

ccoo

coooo

coco

oo oo

occoo

cooooCOoCOC

cooooocoOoRC

cooooco0 o0 O

ocococo0OoOCOoOD O

coococooocCoco o

COODO0O0OOOO

cCocoocoOCoCC

cooo0O0COCC O

cooccoooceoCoO

coooCcoOoOCcCQ

ccooccocoC o

SCoocoooooo o

coocoocoocoCO

cCOoODOOOO0O0COO

ococcooooo0CQ

ocooo00CO0®

cooooo0oocooo

cCCcCcoOo0O0O00O

ccoooo0oO0CO0O

cocoocoooQ

50

AT ALL NO-FLOW NODES (IBOUND=0) .

999.00

AQUIFER HEAD WILL BE SET TO

1

FOR LAYER

= 208.0000

INITIAL HEAD

3

3 DRAWDOWN PRINT FORMAT 1S FORMAT NUMBER

HEAD PRINT FORMAT IS FORMAT MNUMBER

DRAWDOWNS WILL BE SAVED ON UNIT 0

HEADS WILL BE SAVED ON UNIT 20
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OUTPUT CONTROL IS SPECIFIED EVERY TIME STEP

COLUMM TO ROW ANISOTROPY = 1.000000
DELR WILL BE READ ON UNIT 31 USING FORMAT: (10F5.0) 3
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 5$28.00
28.00 528.00 528.00 528.00 528.00 522.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 S28.00 SZR.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 $28.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 S528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 S28.00
DELT WILL BE READ ON UNIT )1 USING FORMAT: (10FS.0} 3
528.00 528.00 528.00 S28.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 S28.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00
528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 528.00 S28.00
528.00 528.00 528.00 528.00 52R.00 528.00 528.00 528.00 528.00 528.00
HYD. COMD. ALONC OWS =  §0.00000 FOR LAYER 1
F -TTOM = 100.0000 FOR LAYER 1

SOLUTI¥I BY THE STRONGLY IMPLICIT PROCEDURE

MAXIMUM ITERATIONS ALLOWED FOR CLOSUR

E 50
ACCELERATION PARAMETER
E
L

= 1.0000
HEAD CHANGE CRITERION FOR CLOSURE = 0.10000E-02
SIP HEAD CHANGE PRINTOUT INTZIRVAL = 1

CALCULATE ITERATION PARAMETERS FROM MODEL CAICULATED WSEED

STRESS PERIOD MNO. 1, LFENGTH = 1.000000
NUMBER OF TIME STEPS = 1
MULTIPLIER FOR DELT = 1.000

INITIAL TIME STEP SIZE = 1.0002300

RECHARGE = 0.2300000E-03

99 RIVER REACHES

LAYER ROW COoL, STAGE CONDUCTANCE BOTTOM ELEVATICH RIVER REACH
1 35 29 207.2 0.5600E+07 157.2 1
1 35 9 207.1 0.5600E+07 157.1 2
1 36 7 207.0 0.5600E+07 157.0 3
1 36 96 206.9 0.5600E+07 156.¢ 4
1 37 95 206.8 0.5600E+07 156.8 S
1 37 94 206.7 0.5600E+07 156.7 6
1 37 33 206.6 0.5600E+07 156.6 7
1 38 92 206.5 0.5600E¢07 156.5 8
1 38 91 206 .4 0.5600E+07 156 .4 9
1 38 20 206.3 0.5600E+07 156.3 10
1 39 83 206.2 0.5600E+07 156.2 11
1 39 88 206.1 0.5600E+07 156.1 12
1 39 87 206.0 0.5600E+07 156.0 13
1 39 86 205.9 0.5600E+07 155.9 14
1 39 85 205.8 0.5600E+07 155.8 15
1 40 84 205.8 8.5600E+07 155.8 16
1 40 83 205.7 "0.5600E+07 155.7 17
1 40 R2 205.6 0.5600E+07? 155.6 18
1 40 81 205.5 0.5S600E+07 155.5 19
1 40 80 205.4 0.5600E+07 155.4 20
1 40 79 205.3 0.5600E+07 155.3 21
1 40 78 205.2 0.5600E+07 155.2 22
1 40 17 205.1 0.5600E+07 155.1 23
1 40 76 205.0 0.5600E+07 155.0 24
1 39 75 204.9 0.5600E+07 154.9 25
1 39 74 204.8 0.5600E+07 154.8 26
1 39 73 204.7 0.5600E+07 154.7 217
1 39 72 204.6 0.5600E+07 154.6 28
1 39 71 204.5 0.5600E+07 154.5 29
1 38 70 204.4 0.5600E+07 154 .4 30
1 38 69 204.) 0.5600E+07 154.3 31
1 38 68 204.2 0.5600E+07 154.2 32
1 38 67 204.1 0.5600E+07 154.1 33
1 38 66 204.0 0.5600E+07 154.0 34
1 38 6S 203.9 0.5600E407 153.9 35
1 38 64 203.8 0.5600E+07 153.8 36
1 38 63 203.7 0.5600E+Q7 153.7 37
1 37 62 203.6 0.5600E+07 153.6 J8
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1 37 61 203.5 0.5600E4+07 153.5 39

1 37 60 203.4 0.5600E+07 153.4 40

1 37 59 203.3 0.5600E+07 153.3 11

1 36 58 203.2 0.5600E+07 153.2 42

1 36 57 203.1 0.5600E+07 153.1 43

1 35 56 203.0 0.5600E407 153.0 42

1 35 55 202.9 0.5600E+07 152.9 45

1 35 54 202.9 0.5600E(07 152.9 146

1 32 53 202.8 0.5600E¢07 152.8 47

1 34 52 202.7 0.5600E+07 152.7 48

1 34 51 202.6 0.5600E+07 152.6 19

1 33 50 202.5 0.5600E+07 152.5 50

1 33 49 202.4 0.5600E+07 152.4 51

1 34 48 202.3 0.5600E+07 152.3 52

1 34 47 202.2 0.5600E+07 152.2 53

1 34 45 202.1 0.5600E407 152.1 54

1 34 45 202.0 0.5600E+07 152.0 55

1 35 44 201.9 0.5600E+07 151.9 56

1 35 43 201.8 0.5600E+07 151.8 57

1 35 42 201.7 0.5600E+07 151.7 58

1 36 43 201.6 0.5600E+07 151.6 59

1 36 40 201.5 0.5600E+07 151.5 60

1 36 39 201.4 0.5600E+07 151.4 61

1 37 38 201.3 0.5600£+07 151.3 62

1 37 37 201.2 0.5600E+07 151.2 63

1 37 36 201.1 0.5600E+07 151.1 64

1 38 35 201.0 0.5600E+07 151.0 65

1 38 33 2009.9 0.5600E+07 150.¢ 66

1 38 33 200.8 0.5600F+07 150.8 57

1 39 32 206.7 0.5600E+07 150.7 68

1 39 31 200.56 0.5600R¢07 150.6 69

1 39 30 200.5 0.5600E+¢07 150.5 70

1 39 2 200.4 0.5600E+07 150.4 71

1 39 28 200.3 0.5600E407 150.3 72

1 39 27 200.2 0.5600E407 150.2 73

1 39 26 200.1 0.5600E:07 150.1 74

1 39 25 200.0 0.5600C+07 150.0 75

1 39 24 200.90 0.5G00E+07 150.¢0 76

1 39 2 172.9 0.5600E+07 149.¢ 77

1 39 22 19%.8 0.5600E07 149.8 78

1 39 21 199.7 0.56008+07 119.7 79

1 39 20 199.6 0.5600F+07 149.¢ 20

1 39 19 129.5 0.5600E+07 149.5 21

1 39 18 199.4 0.5600F+07 149.4 a2

1 39 17 199.3 0.5600E+07 1493 a3

1 39 16 199.2 0.5600E+07 149.2 P4

1 39 15 199.1 0.5600E¢07 149.1 85

1 39 14 123.0 0.5600E+07 149.0 56

1 39 13 198.9 0.5600E¢07 148.9 al

1 39 12 198.¢8 0.5600E+07 148.¢ 88

1 30 B 1997 0.5600E+¢07 148.7 89

1 39 10 198.5 0.5600F.+07 148.6 20

1 40 9 198.5 0.5600F1 07 148.5 21

1 41 [ 199.4 0.5600E+07 148.4 92

1 41 7 199.3 0.5600E+07 148.3 93

1 41 6 198.2 0.5600E:07 148.2 94

1 42 5 198.1 0.5600E+07 148.1 95

1 42 4 198.0 0.5600E07 145.0 26

1 43 3 197.9 0.5600E+07 147.¢ 97

1 44 > 197.8 0.5600E+07 147.¢ 2g

1 14 1 197.7 0.5600£407 147.7 99

67 STREAM NODES
LAYER ROW  COL SEGMENT ~ REACH  STREAMFLOW STPEAM STREAMBED STREAMBED ROT STREAMBED TCD
NUMBER IUMBER STAGE COMDUCTALICE ELEVATION ELEVATIONI

1 15 16 1 1 0.4320E+06  266.7 1000. 263.2 263.7
1 14 45 1 2 0.0000E400  245.3 1000. 261.8 262.3
1 14 44 1 3 0.0000E+00  263.8 1000. 260.3 260.8
1 15 13 1 4 0.0000E400  262.4 1000. 258.9 259.4
1 16 43 1 5 0.0000E+00  260.9 1000. 257.4 257.9
1 17 43 1 6 0.0000E+00  259.5 1000. 256.0 256.5
1 18 43 1 7 0.0000E+00  258.0 1000. 254.5 255.0
1 18 42 1 8 0.0000E+00  25A.6 1000. 253.1 253.6
1 17 51 1 9 0.0000E+00  255.1 1000. 251.6 252.1
1 17 10 1 10 0.0000E+00  253.7 1000. 250.2 250.7
1 17 39 1 11 0.0000E+00  252.3 1000. 248.8 249.3
1 18 32 1 2 0.0000E+00  250.8 1000. 247.3 .- 247.8
1 19 38 1 13 0.0000E+00  249.4 1000. 245.9 246.4
1 20 37 1 14 0.0000E+00  247.9 1000. 244.14 244.9
1 19 36 1 15 0.0000E+00  246.5 1000. 243.0 243.5
1 19 35 1 6 0.0000E+00  245.0 1000. 241.5 242.0
1 20 34 1 17 0.0000E+00  243.6 1000. 240.1 240.6
1 20 33 1 18 0.0000E+00  242.2 1000. 238.7 239.2
1 20 32 1 19 0.0000E+00  240.7 1000. 237.2 237.7
1 20 31 1 2 0.0000E«00  239.3 1000. 235.8 236.3
1 20 30 1 21 0.0000E+00  237.8 1000. 234.3 234.8
1 21 29 1 22 0.0000E+00  236.4 1000. 232.9 233.4
1 22 28 1 23 0.0000E+00  234.9 1000. 231.4 231.9
1 22 27 1 24 0.0000E+00  233.5 1000. 230.0 230.5
1 22 26 1 25 0.0000E+00  232.0 1000. 228.5 229.0
1 23 26 1 26 0.0000E400  230.6 1000. 227.1 227.6
1 24 27 1 27 0.0000E+00  229.2 1000. 225.7 226.2
1 25 27 1 28 0.0000E400  227.7 1000. 224.2 224.7
1 26 2 1 29 0.0000E¢00  226.3 1000. 222.8 223.3
1 21 26 1 30 0.0000E+00  224.8 1000. 221.3 221.8
1 28 25 1 31 0.0000E+00  223.4 1000. 219.9 220.4
1 28 24 1 32 0.0000E+00  221.9 1000. 218.4 218.9
1 28 23 1 33 0.0000E+00  220.5 1000. 217.0 217.5
1 29 22 1 34 0.0000E+00  219.0 1000. 215.5 216.0
1 29 21 1 35 0.0000E+00  217.6 1000. 214.1 214.6
1 29 20 1 36 0.0000E+00  216.2 1000. 212.7 213.2
1 30 19 1 37 0.0000E+00  214.7 1000. 211.2 211.7
1 30 18 1 8 0.0000E400 213.3 1000. 209.8 210.3

Page 8 APPENDIX 2
4



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

LAYER

RO

—

IR Oy

WD w W

b pa R e r e

18 1 39 0.000CE+«00 211.8 1000.
17 1 40 0.0000E+00 210.4 1000.
16 1 41 0.0000E+00 208.9 1000.
15 1 42 0.0000E+00 207.5 1000.
14 1 43 0.0000E+00 206.0 1000.
14 1 44 0.0000E+00 204.6 1000.
13 1 45 0.0000E+CO 203.2 1000.
12 1 46 0.0000E+00 201.7 1000.
11 1 47 0.0000E+00 200.3 1000.
12 1 48 0.0000E+00 17€.8 1000.
BO 2 1 0.B640E+05 325.0 1000.
BO 2 2 0.0000E+00 312.5 1030,
79 2 3 0.0000E+00 300.0 1039
79 2 4 0.0000E«00 290.2 1000.
78 2 S 0.0000E+00 280.4 1000.
7 2 6 0.0000E+00 270.5 1000.
17 2 7 0.0000E+00 260.7 1000.
76 2 B 0.0000E+00 250.0 1000.
76 2 9 0.0000E+00 245.9 1000.
75 2 10 0.0000E+00 241.8 1000.
75 2 11 0.0000E+00 237.7 1000.
75 2 12 0.0000E00 233.6 1000.
75 2 13 0.0000E+00 229.5 1000
15 2 14 0.0000E+Q0 225.3 1000.
5 2 15 0.0000E+00 221.2 1000.
75 2 16 0.0000E+00 217.1 1000.
75 2 17 0.0000F+00 213.0 1000.
74 2 18 0.0000E+00 208.9 1009.
74 2 19 0.0000F+00 204.8 1000.
coL SEGMENT REACH STREAM STREAN
NUMBER NUMBER WIDTH SLOPE
46 1 1 10.00 n.2735£-02
45 1 2 10.00 0.2737E-02
44 1 3 10.00 0.27358-02
43 1 4 10.00 0.2735E-02
43 1 S 10.00 0.2735E-02
43 1 6 10.00 0.2735E-02
43 1 1 10.00 0.27357 02
42 1 8 10.00 0.2735 -02
41 1 9 10.00 0.2735: -02
40 1 10 10.00 0.2735% 22
39 1 11 10.00 0.27355-02
39 1 12 10.00 0.2735E-02
18 1 13 10.00 0.2735F-02
37 1 14 10.00 0.2735£-02
34 1 15 10.00 0.2735£-02
5 - 1 16 10.00 0.2735E-02
34 1 17 10.00 0.2735£-02
33 1 18 10.00 0.2735E£-02
32 1 19 10.00 0.2735-02
31 1 20 10.00 0.2735E-02
30 1 21 10.00 0.2735E-02
29 1 22 10.00 0.2735£-02
28 1 23 10.00 0.2735E-02
27 1 24 10.00 0.2735£-02
26 1 25 10.00 0.2735E-02
26 1 26 10.00 0.2735E-02
27 1 27 10.00 0.2735E-02
27 1 28 10.00 0.2735E-02
21 1 29 10.00 0.2735£-02
26 1 30 10.00 0.2735E-02
25 1 3 10.00 0.2735£-02
2 1 32 10.00 0.2735E-02
23 1 33 10.00 0.2735£-02
22 1 34 10.00 0.2735%-02
21 1 15 10.00 0.27358-02
2 1 36 10.00 0.2735£-02
13 1 37 10.00 0.2735%-02
18 1 38 10.00 0.2735E£-02
18 1 39 10.00 0.27355-02
17 1 10 10.00 0.2735£-02
15 1 41 10.00 0.2735E-02
15 1 42 10.00 0.2735E-02
14 1 43 10.00 0.2735£-02
14 1 44 10.00 0.2735E-02
13 1 45 10.00 0.2735E-02
12 1 46 10.00 0.2735£-02
11 1 47 10.00 0.2735E-02
12 1 48 10.00 0.27357-02
80 2 1 5.000 0.2367E-01
80 2 2 5.000 0.2367E-01
739 2 3 5.000 0.2367E-01
79 2 4 5.000 0.1860E-01
78 2 5 5.000 0.1860FE-01
17 2 6 5.000 0.1860E-01
77 2 7 5.000 0.1860E-01
76 2 8 5.000 0.1860E-01
16 2 9 5.000 0.7780E-02
5 2 10 5.000 0.7780E-02
75 2 11 5.000 0.7780E-02
75 2 12 5.000 0.7780E-02
75 2 13 5.9000 0.7780E-02
75 2 14 5.000 0.7780£-02
75 2 15 5.000 0.7780E-02
75 2 16 $.000 0.7780E-02
5 2 17 5.000 0.7780E-02
74 2 i8 5.000 0.7780E-02
4 2 19 5.000 0.77B0E-02
MAY.IMUM NUMBER OF TRIBUTARY STREAMS IS 2

STREAM SEGMENT
1

2

0
0 0

(30

208.3
206.9
205.4
204.0
202.5
201.1
199.7
198.2
196.8
195.3
321.5
309.0
296.5
286.7
276.9
267.0
257.2
246.5
242.4
238.3
234.2
230.1
226.0
221.8
217.7
213.6
209.5
205.4
201.3

ROUGH
TOEF.

S DD DO

D w0

5o

oo O0D

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
[

TRIBUTARY STREAM SEGMENT NUMBERS
0

.3000E-0!
.3000E-01
3000E-01
.3000E-01
.3J000E-01
.3000E-01
.3000E-01
.3000E-~01
.3000E-01
.3000E-0L
.3000E-01
.3000£-01
.3000E-01
.3000E-01
.3000E-01
_3000E-0L
.3000E-01
.3000E-~01
.3000E-01
.3000E-01
.300QE-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000£-01
.3C00E-O1
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000F -01
.3000E-01
.3000F.-01
.3000F-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-0}
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.J000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
.3000E-01
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AVERAGE SEED = 0.00024707
MINIMUM SEED = 0.00024674
5 ITERATION PARAMETERS CALCULATFD TROM AVERAGE S~

0.00000005400 0.8746271E¢(‘0 0.9842817'1.-'.0 0." LE+0C 0.007 THZEES Ve

26 ITERATIONS FOR TIME STEP 1 1IN STRESS perIOD 1
MAX IMUM HEAD CHANGE FOR EACH ITERATICH:

HEAD CHANGE LAYER.ROW.COL HEAD CHAMNGE LAYER

ROW, COL HEAD CHAMGE LAYER ad

-10.29

44, 1) -6.152 (1 L. 14

1. 1. ( 1. 29 10} -2.089 ¢ 1, 23, 73)

-0.3537 ( 1, 23, 48) -0.2691 (1. -3 47y -L.- 38 1. . ( 1. 11, 45} -0.4013 ( 1. 25. 38)

-0.9853E-01 ( 1. 11, 45) .0.6719E-01 1. 12, 44 -0.1040 {1, 11. 25) -0.1145 ( 1. 14, 36) .0.818JE-01 (1. 1. 4%

~0.1040E-01 1, 11. 45 _0.1682E-01 1. 21, 39 -0.2324E-01 { 1. 20, 41) -0.7050E-01 ( 1. 11, 45) _0.3902E-01 1, 21, 30)

_0.6818E-02 1, 11, 45) -0.3587E-02 ( 1.12, 44) 0.4771E-02 { 1. 29. 64) _0.4373E-02 1. 19, 43) ~0.5907E-02 ( 1. 1l 45)
0.6799E-03 1, 27. 28

HEADIDRANDO\'IN FRINTOUT FLAG = 1 TOTAL RUDGET FRINTOUT FLAG = 0 CELL—BY-CELL FLAOW TERM FLAG =21

ouUTPUT FLAGS FOR RLL LAYERS ARE THE SAME:
HEAD DRAUDOW HEAD DRAWDOM!
PRINTOUT PRINTOUT SAVE SAVE

0 1 0

1
" COUSTANT HEAD™ BUDGET VALUES VWiLL BE SAVED ot tHIIT 21 AT EIID OF TIME STEP PERIOD

1 1
~FLOW RIGHT FACE © BUDGET VALUES WILL RE SAVED ON ARILT 21 AT ENO OF TIMF STEF 1. S’ PERIOD 1
«FLOW FRONT FACE © RUDGET VALUES WIDL RE SAVED Of gt 21 AT EHD OF TIMI sTEE 1. F s pERIOD 1
" RECHARGE" BUDGET VALUES WILL BE GAVED QU oIt 21 AT FHD OF TIMu sTEP 1. 3 .5 PRRIOD 1
N RIVER LFEARAGE" BUNGET VALUES #ill pE SAVED OH UNIT 21 AT FID OF TIF qTEP 1. STRE ; PERICD 1
LATEP ROW coutRal STREAM FFACH FL.ow [TO FLOW FLOW OUT OF HEAD TN
ITUMRER 1FMBER STREAM RIACH et STREAM REACH STREAM
1 15 45 1 1 0.432E+06 0.431E400 264.07
1 14 3 1 2 0.431E406 0.430E40C 262 &1
1 14 44 1 3 0.430E+06 0.429E40% 261.17
1 15 43 1 4 0.429E406 0.429E406 256.717
1 16 3 1 S 0.479E406 0.428E+0% 258.27
1 17 43 1. 6 0.428E1 04 0.427E400 256.87
1 18 43 1 7 0.427E406 0.426E408 255 .37
1 1P 42 1 ! 0.426F.:06 0.425E+ QR 253.917
1 17 41 1 9 0.425E400 0.424E 00 252.47
1 1 40 1 10 0.1424E+06 0.423E+00 251.07
1 7 39 1 11 0.423E406 0.422E+0% 249.67
1 18 32 1 12 0.422E+06 0.422E+0% 248.17
1 19 38 1 13 0.422E+06 0.421E+0R 246.17
1 20 37 1 14 0.421E¢06 0.420E4+05 245.27
1 19 36 1 15 0.420E+06 0.419E408 243.87
: 19 35 1 16 0.419E4+06 0.418E+05 242.37
3 20 24 1 17 0.418E+06 0.417E«0F 240.97
i 20 33 1 18 0.417E+06 0.416E+05 239.56
1 20 32 1 19 0.416E:06 0.416E+0¢ 238.06
1 20 31 1 20 0.416E406 e21 0.415E+C5 236.66
1 20 30 1 2 0.415E406 343 0.414E+(7 235.16
i 21 29 1 22 0.414E+06 263 0.413E-06 233.76
1 22 28 1 23 0.413E+06 243, 0.412E:08 232.26
1 22 27 1 24 0.412E+06 332, 0.411E+0% 230.86
1 2 Z 1 25 0.411E+06 2 0.410E+C2 229.36
2 26 1 26 0.410E406 1 0.409E-0A 227.96
1 4 27 1 27 0.409E+06 1 0.409L (5 226 .56
1 79 27 1 28 0.402E406 0 0.4080: 5 225.06
B 26 21 1 29 0.408E+06 0.407€:° 223 .66
1 27 26 1 30 ).407E406 . 0.40GE+ "R 222.16
1 28 25 1 31 0.406E+06 257, 0.405E-0% 220.76
1 28 24 1 32 0.A05E+06 53. 0.404%:7% 219.26
1 2 23 1 33 0.404E406 s58. 0.403E:05 217.85
i 2" 22 1 34 0.403E406 397. 0.403E+ % 216.36
1 29 21 1 35 0.403E¢06 §57. 0.402E405 214.96
1 293 20 1 36 0.402E+06 357. 0.401E+0 213.56
1 30 19 1 37 0.401E+06 °56. 0.400E-05 212.06
1 30 1% 1 38 0.400F+06 255. 0.39 na 210.66
1 31 18 1 39 . 0.399E:106 £55. 0.398E+15 209.16
i 31 17 1 40 0.398E406 855. . 0.3275+06 207.7%
1 32 16 1 41 0.397E406 854. 0.3975.06 20A.25
1 33 15 1 42 0.327%406 854. 0.326%+06 204.85
1 34 14 1 43 0.396E+06 853. 0.395E+06 203.35
1 35 14 1 44 0.395E+06 853. 0.3945-06 201.95
1 35 13 1 45 0.3945#06 620. 0.3932+06 200.55
1 36 12 1 46 0.393E+06 -454. 0.394E+06 199.0%
1 37 11 1 47 0.394E+06 -.146E404 0.395E+06 197.6%
1 38 12 1 48 0.395E+06 -.278E+04 0.308E+06 196.15
1 20 80 2 1 0.8645%05 612. 0.858E+05 322.11
1 21 80 2 2 0.858E405 612. 0.8SZE+05 309.61
1 22 19 2 3 0.852E405 611. 0.846E+05 297.11
1 23 79 2 4 0.946E+0% 619. 0.839E405 287.32
1 24 78 2 S 0.839E4+0% 619. 0.833E+05 277.52
1 2 kX 2 6 0.833E+05 618. 0.827E+05 267 .62
1 26 77 2 7 0.827E+05 618. 0.821E+05 257.22
1 27 16 2 8 0.821E405 617. 0.B15E+05 247.12
1 28 16 2 9 0.815E+0% 651 . 0.80BE+0S 243.05
1 29 275 2 10 0.808E+05 651. 0.E02E+05 238.95
1 30 75 2 11 0.802E¢05 650. 0.795E4+05 234.85
1 31 75 2 12 0.795E+C5 649 - 0.789E+05 230.7%
1 32 75 2 13 0.789E+05 648. 0.782E+05 226.65
1 33 75 2 14 0.782E405 648. 0.776E+05 222.43
1 34 75 2 15 0.776E+0% 647 .- 0.769E+05 218.35

Page 10 APPENDIX 2




-

75
75
74
74

HEAD Il LAYER

1 AT END OF TIME STEP

[SFSESEN)

16
17
18
19

.T69E+0S

.756E+0S

0
0.763E+05
0
0

.750E+05

645.
645.
A4S,

-.289E+04

1 IN STRESS PERIOD i

0.763E+05
0.756E+05
0.750E+05
0.779E+05

[

T

10

11

w0
©
o
covocoo0

999

919.
929,
939,
9293.
929.
a9,
999,

SoDo0oo

@na,
999.
993,
93¢,
979.
999,
999.

cooon2c

839,
999.
999.
393.
399,
999

993.

cocoooo

999.
999
993.
233
993
299
999.

ocooocooo

999.
929
929
9993.
999.
239.
939

Sco0co0o00o

999.
999.
999.
999.
239
299.
999,

o002 >0

993,
999.
999.
999
999
933.
279

coooo0o0

939.
939.
999,
999,
992,
999.
999.

Do0oQ0000

999.
999.
999.
939.
999.
999.
999.0

coocoooo

999.0

933,
999,
399,

999

999.
9%9.
“39.

aag

939,
999!
299,

2393,
293,

993

939
293

229,
299

939.
@29 .
239,
Kk

529

399

299,

29

939.

939
299

299,
299.
939.

939,
939.
999,
299,
2%9.
999.

999

999

00 mO0D PMOOCOOO COO0COOO O0ODODOO0 OO0O0O0O00O CODOO00O0 DOCCLI00 DOOI2000 OOOOOOO

cocooocoo0

=3

o

o

X}
coocoooo

2

w

2
oooco

999,
99,

(=31

9993,
929,
999,
999,
299,
9939,
999.

osooo>no

939,
999,

929,
999.
999
RN

oocoooo0o

999.
999
9939
299,
999
922
999.

cooo00O

999.
999.
999
°99.
999.
239.
999 .

o0 TO

999.
999.
Q99
929,

3
]
w
COOO0ODO CDOO00OO

0
3
0
cocoooo0o

aggq.

0
-]
-
coococoo

999.
999.0

999.0

999,

Q029

Q99 N
999%.0
299, ¢
933.0
929.0
9%9.¢G
Q37,0
99%.
993,
299.
999
999.
999 .
Q99.

coonmo oo

999
999
999
22
999
@09
999.

9373.
3973
292
999,
999,
939,
999.

SODIDTDOD O ODNOOD

992,

999,

o w
o >
o ]
o0 oc0

3
0
-

e

-3

]

0
coocoocoo

©

¥

o
coonon o

999

999.
999.
999.
999.
99¢9.
999.
999.

coocooo0

999.

o

939.

939,
299,
929,

999

99.

933.
299.
99,
929.
9392,
999.
999.

9393,
9993,
999,
999.
399.
939,
999.

919,
999,
999.
999.
299.

999,

999.
999.
999.
999,
999.
999.

999

999.
999.

999

999.
999.
999.
99,

999.

cococoo0c0O DOoDa DOOoO0COO ODDO0OO

cococoocoo

coonooco oooo0oO0O

occoooo00

o2

[SECRSR-E-NC WY

cooco0o00

o

999.
999.

999.
999.

999.
999.

399

99,
999,

2939

9393.
999.
939.
999.

999.
999.
999.
999.
999.
999.
939,

999.
999.
299.
999.
999.
999.
999.

299.
939.

999

999.

299
929

999.

999
999

LR
999.
999.

9932

a99.
999.

999.
999.

999.
999.
999.

999.

999

999,
999,
939.

999
999

[~R-R-N-N-R-¥-1

999.
999.
999.
999.
999.
999.
999.

999.

DOoOODDODD CODODOOO

cooooo0 o

SCOO0ODOO0O0 COOODOQ

coococoo

coococooo

coooococo

o oocooo0o0o

999.

999

999.

999
299
939
999
99

223
999.

99,

999%.
999.
9993,

999.
999.
Q99.
99,
999.
999.
999,

929,
999.
999.

929

9139.
9993.
999,

339.
239.

999
999
999
Q99

99%
999

Q99
993,
299.
999,
999.

999.
399.
999.
'999.
999.
999.
999.

999.
999.

999

999.

999
999
999

999

999.
999.
999.
999.
999.
999.

cocococcoo

999.

cooc0o0d ©ODO0O0OOOoOC
o
o
r

sooocooco

cooocoocoo coocoo00 2

cooo0cooO

cooo0oo0C

cooooco0o

999.

999

993

999
992

cooco0oo

999

299
Q99

coooocoo

999
999

999
999
999
999

o

(32

929 .
999.

239,
Q39.
299.

999,
999.
999.
$99.
Q999.

999.
999.
399.
929.
99¢.
999.

999.
999.
999.
999.
999.
999.
999.

999.
299.
999.
999.
999.

999.
999.

999.

999.
499.
999,
299,
999.
999.
@29,

999,
999.
999.
999.
99,
9299.
229,

999.
999.
999.
999.
299.
999.

o 000000 Oo

osocoooco

commooo

SO0 O00O ODO0OPOOO

coococooQ

[R=-R--N-E-N-1

P R-E-R-X-R-K-TE-R-N- - F-R-y-]

Q299

999
999.
939
939
23¢9
9¢9
999

999.

0 o o .
000D DO 0COOCOOD OO0 COO000O0D O0O00O00O DOOOCOD ©ODOO00OO

cooooe0

coocoooo oococoocoo

o

999.
999.
999.
999.
999.
999.

cococooo

999.
999.
999 .
999.
999.
999.

cocoooco

999.
999.
999.
939.
999.
999.

soonoo0

999.
999.
999.

o
o
vl
coQ0ooo cooooo

o

o

w
cocoococoo

999.
999,
993.
999.
999.
G99,

comooo

999
999.
999
999
999
99%

cooooo

999.
999.
999.
999.
999.
999.0

coocoo

999.0
99%.0
999.0
$99.0
999.0
999.0

999.0

999.0

999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

©39.0
999.0
993.0
299.0
999.0
999.0

999.0
9%92.0
9%99.0
299.0
999.0
999.0

999.0
9993.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
993.0
999.0
999.0
999.0
399.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0

214.25
210.15
206.04
201.95
13 14 15
28 29 30
43 44 45
S8 59 60
73 74 75
88 89 90
999.0 999.0 999.0
999.0 999.0 93%9.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 9959.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 929.0
999.0 999.0 999.0
999.0 999.0 999.0
929.0 999.0 9%9.0
999.0 999.0 999.0
999.0 999.0 993.0
999.0 999.0 99%.0
999.0 999.0 299.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 939.0
999.0 299.0 999.0
993.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 993.0 9959.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 299.0
9%9.0 999.0 93%.0
999.0 999.0 9%9.0
999.0 999.0 999.0
999.0 993.0 299.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 99%.0
999.0 993.0 2999.0
999.0 999.0 292.0
999.0 299.0 992.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 998.0 999.0
999.0 999.0 993.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0
205.4 205.5 205.5
999.0 999.0 939.0
999.0 999.0 999.0
999.0 999.0 999.0
999.0 999.0 999.0

APPENDIX 2 Page 11



999.0  999.0
999.0 999.0
205.5  999.0
993.0 999.0
999.0  999.0
999.0 999.90
13 999.0 999.0
999.0  999.0
999.0  995.0
2055 999.0
999.0 999.0
999.0  999.0
999.0  939.0
14 999.0  999.0
999.0 999.0
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999.0  999.0
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19 993.0  999.0
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204.9 999.0
229.0  999.0
206.3 206.3
2990 999.0
20 929.0 29%.0
939.0 999.0
204.4 204.4
204.7 999.0
999.0  999.0
206.3  206.3
299.0 999.0
21 999.0  999.0
939.0 993.0
204.2 204.3
204.5  999.0
999.0  999.0
206.2  206.3
999.0 999.0
22 999.0  999.0
999.0  939.0
204.1  204.1
204.3  999.0
204.8 204.9
206.2  206.3
999.0  999.0
23 999.0 999.0
999.0  999.0
203.9  204.0
204.1  204.0
204.8  204.9
206.2 206.3
999.0  999.0
24 999.0  999.0
999.0 201.9
203.7 203.8
203.9  203.9
204.7  204.8
206.2  206.3
999.0  999.0
25 999.0 999.0
201.7 201.8
203.6 203.6
Page 12 APPENDIX 2

999.
999.
999,
999.
999.
999.

coo0000

999.
999.
999.
999.
999.
999.
999.

cocooooo

999.
999.
999.
9399.
999.
999.
999.

coocooo

999.
999.
999 .
999,
992
999.
999.

coooocoo

999.
999.
204
399.
999
994g.
999.

coococo®moo

999,
999
204
399
9°9
999
992.

cooovwoo

999.
999.
204
999.
999.
999.
999.

D2o00o0onC O

999.

0
o
w
Scwoonoo

999.

3 0

o0 0

w0 0
chaocowoo oaooOwVOO

w
0
w
oasoNOO

999.

999.
999.
204
203.
205
206.
999.

cwowooo

999.
202.
203.
203.
204.
206.
999.

cCwwmmoo

999.0
202.0
203.6

999.
999.
999.
999.
999.
999.

OO0 OO

999.
999.
999.
999.
999,
999.
999.

cooono0

999.
299,
999.
999.
999.
999.
999.

onodooo

999.
999.
204.
999.
999.
999.
999.

oooowvweoo

999.
999.

4 o

0 0

v:3 o
COODVOO COCCDOD

w
w
0
cocoo~No D

w0
0
©
=X

&N
2
&
B

999,
999.
299.
999,

oo

9993.
999.
204,
EERN
999.
206,
999

orsONDD

Q299
999
204
999.
205
206
999

oaNvoBG D

999.
999.
204.
999.
205.
206.
999.

oarONOO

999.
999.
204.
999.
205.
206.
999

coamroco0o0O

939.
202.
203
203.
205.
206.
999.

QWO @O~ O

999.
202.
203.7

o

999.
Qag.
999.
a99.
939.
999.

coocooo

999.
299
999.
999.
a99.
999.
299.

cocoocooo0o0

993.
999.
205
299,
999.
999.
%99.

coooc oo

999 .
999
204
Q99
999,
299.
Q99

coocowvwoo

939.
999.
204.
939.

‘0 o %3 <
0 O o o
o 0 0 o
CNOONOO COODUDO COOODOO DVDOOOMOO DOOOOWVWED

0
©
v
SVwoad O

999.

999.
999.

999.
205.
206.
999.

ocaNOoOwOo O

999.
999.
204
999
205
206.
999.

chANORHOO

999.
202.
203.
203,
205.
206
999.

cavmowo

999.0
202.2
203.7

939.
999.
Q39.
999.
999.
Q99

999.
999.
993.
9239.
999.
999.
999.

999.
999.
205.
999.
999,
999.
999,

999.
999.
205.
999.
329.

Q992

999.
999.

204

939.

299

999.
999.

999.
999.
204.
999.

999

999.

299

939,
939.
204.
999.
999.
999.

999

999 .

299,
9992,
204.
9499.
°99.
999.
G99.

939.
999.
204.

999
399
929
999

99,
9929.
204,
999.
205,
206.
999.

299.
939.
204.
999.
205.
206.

999

999.
999.

204
999

205.
206.
999.

999.
202.

203

203.

205
206

399.

ocawmOowno

999.
202,
203.

DOOCOWDO OOOOWOO OO0 OD

coooXo O

cocoomoo

cCAWOMOO

CcoOo00CO00 coOoBOR

cocooo00o0

cococoomoo

onrbOoWVOO

oAwowo o

~ao

. 205.

999.
999
999.
999
999
999

cooooo

999
999.
999.
999.
999.
999
999,

coocooo

999.
999.
205.
999.
999.
999.
999.

cooor oo

999.
999.
205.
999.

999.
999.

oPoD000 00

999.
299.
20S.
999.
299
299.
999.

cocooooo

99,
999
205.
999
999
999
999.

cocoocoo

999.
999.
204
999.
999.
999.
999.

cooowvwDo

999.
999.
204,
999,
999.
999.
999.

cocoocomoo

999.
9349,
204,
999.
999.
999.
999

ccoowoo

999
993,
204.
999.
205.
999.
999.

cownownoo

999.
999.
204.
299.

999.
999

cowmocwoo

999.
999.
204
999.
205
206
999.

oAanOMOCO

999.
202.
204 .
203.
205.
206.
999.

orbVONO

999.0
202.6
203.8

999.
999.
999.
999.
993.
999.

999.
999.
205.
a99.
999.
999.
999.

999

299.

205

999.
999.

999

999.

999.
939.
205.

999

999.

929
9239

999.
999.
205,
999.
9929,
999.

999

cooconvoo

993,
999,
205.
993.
999.
939,
999,

993.
999.
204.
993 .
999.
999.

999

999,
999.

204
992
999
299
a9q

9939.

@29

204.
939,

205
999

999,

929.
243,
204.
299.
205.

929

999.

299.

999
204
999

205.

999

999.

999.
203.
204.
204.
205.
999.
999.

999.

202
204
203
205
999
999

999.
202.
203.

cooaoroo

coocor~roo

COMOVNOD DONONOO COODVWOO DOOOWOO

cownwowoo

O®WO CONWVWOWVO

cococooo

coocoNnNOoO

cooDeno

conoN~=o

999.0
939.0
999.0
993.0
999.0
999.0

999.0
999.0
205.2
999.0
299.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
239.0
999.0

999.0
999.0
205.2
999.0
923.0
999.0
999.0

233.0
939.0
205.1
999.0
999.0
399.0
999.0

999.0
999.0
205.1
99%.0
999.0
999.0
99%.0

999.0
$99.0
205.0
992.0
993.0
99%2.0
999.0

929.0
999.0
204.9
999.0
@33.0
999.0
999.0

999.0
999.0
204.7
999.0
205.7
999.0
993.0

999.0
203.6
204.5
999.0
205.7
939.0
999.0

999.0
203.5
204 .4
999.0
205.6
999.0
999.0

999.0
203.3
204.2
204.0
205.6
999.0
999.0

999.0
203.1
204.0
204.0
205.6
999.0
999.0

999.0
203.0
203.8

(33

299
205.
999.
999.
949,
999.

cooowo

999.
993.
205.
299.
999,
993.
a3ga.

coocowoo

REL]
Q93 .
205.
93,
999.

ccoowoo

00
0w
pr-pv-y

Q
9
2
a
°
s
9

b 2288 Les
o p r-RV- RO RV R RV
CONDRND CODMOUDO OOCOOWOO OOOO0O00O OOOONDO OOOONOCO OO0OOONOO

w
0
o
co~NoAano

[
P
s
couwmNWO

999.

[N

o

a
OOoO~N—~OWwWoO

999.

999.0
203.1
203.8

. 999

999.
205.
999.
999.
999.

ocoocoao

999.
999.
205.
999
999.
999.

coowoo

999
999.
205.
999.
999
999.

coowoo

999.
999
205.
999
999,
999.

coowoo

999,
999.
205.
999.
999.
999.

cooND O

999.
999.
205.
999.
999.
999.

cocotvoo

999.
999.
205.
999.
999
999.

cooroo0

999.
204.
204.
999.
999.
999.

coowvwoo

999.
203.
204.
999.
205.
999.

omo-NwVwo

999.
203.
204.
999.
205.
999.

omooawo

203
204.
999
205.
999.

OVOADO

993.
203.
204
204.
205
999.

cmNNOO

999.
203.
204
204.
205.8
999.0

voao

999.0
203.3
203.8

999.
205.
999.
999.
999.

999.
999.
205.
999.
9989.
999.

999

999.
205.
999.
999.
999.

999.
999.
205.
999,
999.
999.

999.
999.
205.
299,
999.
999.

999.
999.
205.
999.
999.
999.

999

999.
205.
999.

999
999

999.
204.
204 .
999.
999.
999.

999 .
204 .
204.
999.
205.
992.

999.
203.
204.
999.

999

999
203
204
999

205.
999.

999.
203.
204.
204.
205.
999.

999.

203
204
204
205
599

999.
203.
203.

COO0AsO0

cocoroo

cwoaowo

cwvwoaswo

'omuoa\o

coocao

ocoowoo coowoo cooaoco

oocoNvoo

Scocoowoo

owoNwoOo

cwvwNn N

0 & o

999.
205.
999.
999.
999.

999.
999.
205.
999.
999.
999.

999.
999.
205.
999,
999.
999.

999,
299,
205.
999.
995.
999.

99%.
999.

205
999
939

999.

999.
999.
205.
999.
999.
999.

939.
204.
205.
999.
999.
999.

999.

204

204.
999.
999.

999

999.

204

204.

999
206
939

939.
204.
204.
9939.
206.
939.

999.

203

204.
999.
206.

999

999.
203.
204.
204.
206.
999.

999.
203.
204.
204.
205.

999

999.
203.
203.

cocoavo coowro cococwNO coowoo

cbaooao

cooa 0o coor0O coomO

coanmo cocomns o coorNO R-R-NNER-R-1 cooa0o

LR _N-]

999.
205.
999.
999.
999.

cCOoOoOWVo

999.
999.
205.
999,
999
999.

coowoo

999.
999.
205.
829,
999.
999.

coownoo

999.
999.
205.
999.
929.
999.

coocao0

999.
999.
205.
999.
999
999.

coowoo

99,
999.
205.
999.
999.
999.

cooNOO

3
W
v
coorwo

939.
204.
204.
999.
999.
999.

coocwNnOo

999.
204.
204 .
999.
206.
999.

O=-ONNO

999.
204.
204.
999.
206.
999.

oo oMo

999.
204.
204.
999.
206.
999.

om~o0A0O

299.
203.
2041
204
206
999.

conn®o

999.
203.
204.
204.
206.
999.

cowvwono

999.0
203.5
203.8

999.
999.
205.
999.
999.
999.

994a.
999.
205,
299.
999.
999,

999.
999.
205.
299,
399.
999.

999.
9939.
205.
999.

299

9992.

?9a.
204 .
20S.
999 .
999.
999.

999.
204.
205.
999.
939.
999.

999.
204,
204.

99

999.
999.

999%.

204
204
999

999.

929.
204.
204.
999,
206.
999.

999.
204.
204 .
204.
206.
999.

999.
203.
204.
204.
206.
999.

999.
203.
204.
204.

206

999.

201.
203.
203.

O A0 NS O~ uNVO OmuAaDO o UVND onvoNwa comwwao cooman cocoNAOC Doowoo coowoo coownoo cocowoo

@ wnon



26

27

28

29

30

31

33

34

36

37

38

203.
204.
206.
999.

999.
201.
203.
203.
204.
206.
999.

999.
201.
203.
203.
204.

206

999.

999,
201.

203

203.
204.
206.
8999,

999.
201.
202.
203.
204.
206.
999.

999.
201.
202.
203.
204,
205.
999.

999.
201.
202.
202.
204,
205.
239,

999

200.
202.
202.
204.
205.
999.

999.
200.
201.

202

204.
205.
206.

999.

206

206

999.
200.
201.
999.
203.
205.

206

999.
189.
201.
999.
203.

205

206.

999.
199.
200.
999.
999.

SRRV RV ENE- X1

O VWD NO

NP O dND S AOWOND ODr 0O

NLuDownN o

B WNOO O

oON N®

O ab AN

COWOANND Do AN®WOD

OWVN® A~ O

naeoONOO

comwo

203.
204.
206.
999.

9933.

999

204.
999,

9929,

203.
204.
206.
999,

cowvnNnowVo

999.
201.
202,
203.
204.
206
939,

929.
201.
202,
202.
204.
205.
Q99.

cbnvaNO O

922,
200.
201.
939.
203.

205,

204,

929,
200.
201.
939.
203.
2905.

206

993

139.
201.

999
203

205.
206.

198.

199

200.
999,
9972,

Nano~ oo

O NV NO ONNADDO

ommbono

OO DO

NN ON NN

comne

oOw®m

cCosTnSsO

Cww®DANS

NMNOOoOWHO VNARVOVWS

203.7
204.9
206.3
999.0

999.0
201.9
203.5
203.6
204.8
206.2
999.¢

999.0
201.8
203.3
203.5
204.8
206.2
999.0

999.0
201.7
203.1
203.4
204.7
206.1
999.0

939.0
201.6
202.9
203.2
204.6
206.1
999.0

999.0
201.5
202.7
203.1
204.5
206.0
999.0

999.0
201.4
202.4
202.9
204.4
206.0
299.0

999.0
201.1
202.2
202.7
204.3
205.9
999.0

999.0
200.9
202.0
202.4
204.2
205.8
999.0

999.0
200.7
201.8
202.3
204.1
205.7
206.6

999.0
200.4
201.6
999.0
204.0
205.7
206.6

999.0
200.2
201.3
999.0
203.9
205.6
206.6

999.0
199.9
201.1
999.0
203.8
205.5
206.6

198.4
199.7
200.8
999.0
203.7

999.

999.

Owo

ONOVNWOO

OO NDNND O drt I a O

DOV UWwNO

939.
201.
202.
202.
204.
205.
992,

999
200

201.
8290,

204

205.

206

999.
200.
201.
999.

204

205.
206.

999.
200.
201.
999.
204.

205

204,

198.
200.

201
999
203
205

206.

198.
199.
200.
999,
203.

[—XWRV-N- SV R-¥-Y

SN®D L -0

O Nwe DO

LUNPOAWD ~AdrCAND ~DwODBD

Yrhooron

O0ADODD

oo waun

203.7
205.1
206.3
999.0

999.0
202.2
203.5
203.7
205.0
206.3
999.0

999.0
202.1
203.3
203.6
205.0
206.2
999.0

293.0
202.0
203.1
203.5
204.9
206.2
999.0

999.0
201.9
202.9
203.3
204.8
206.1
299.0

999.0
201.7
202.7
203.2
204.38

9935.0

999.0
201.5
202.5
203.0
204.7
206.0
999.0

9%9.0
201.3
202.3
202.8
204.6
206.0
999.0

399.0
201.1
202.1
202.5
204.5
205.9
993.0

993.0
200.9
201.8
999.0
204.4
205.9
206.7

999.0
200.6
201.6
999.0
204.3
205.8
206.8

198.9
200.4
201.4
999.0
204.1
205.7
206.8

198.8
200.1
201.2
999.0
204.0
205.6
206.8

198.6
199.9
201.0
999.0
203.9

203.8
205.3
206.3
999.0

999.0
202.5
203.6
203.8
205.3
206.3
999.0

999.0
202.4
203.4
203.7
205.2
206.3
999.0

999.0
202.3
203.2
203.6
205.1
206.2
999.0

999.0
202.2
203.0
203.5
205.1
206.2
989.0

999.0
201.9
202.8
203.3
205.0
206.1
999.0

999.0
201.7
202.6
203.2
204.9
206.1
999.0

199.8
201.5
202.4
203.0
204.8
206.1
939.0

199.7
201.3
202.1
202.9
204.7
206.0
999.0

199.5
201.0
201.9
202.7
204.6
206.0
999.0

199.3
200.8
201.7
999.0
204.5
205.9
207.0

199.1
200.6
201.4
999.0
204.4
205.9
207.0

198.9
200.3
201.2
999.0
204.2
205.8
999.0

198.8
200.1
999.0
999.0
204.1

203.9
205.4
206.3
999.0

999.0
202.7
203.6
203.8
205.4
205.3
999.0

999.0
202.6
203.4
203.8
205.3
206.3
959.0

999.0
202.4
203.2
203.7
205.3
206.2
999.0

999.0
202.3
203.0
203.5
205.2
206.2
999.0

999.0
202.0
202.8
203.4
205.1
206.1
999.0

200.0
201.8
202.6
203.3
205.0
206.1
999.0

199.9
201.6
202.4
203.1
204.9
206.1
999.0

199.8
201.4
202.2
203.0
204.8
206.1
999.0

199.6
201.1
201.9
202.8
204.7
206.0
999.0

199.4
200.9
201.7
999.0
204.6
206.0
207.1

199.2
200.7
201.5
999.0
204.5
205.9
999.0

199.0
200.4
201.3
999.0
204.3
205.9
999.0

198.8
200.2
999.0
999.0
204.2

(34

204.0
205.5
929.0
899.0

993.0
202.8
203.6
203.9
205.5
©33.0
99%.0

999.0
202.7
203.4
203.8
205.4
999.0
999.0

999.0
202.6
203.2
203.7
205.4
232.0
9%9.0

999.0
202.3
203.0
203.6
205.3
999.0
999.0

200.3
202.1
202.8
203.5
205.2
206.1
93%9.0

200.2
201.9
202.6
203.4
205.1
206.1
999.0

200.0
201.7
202.4
203.3
205.0
206.1
999.0

189.9
201.5
202.2
203.1
204.9
206.1
999.0

199.7
201.2
201.9
203.0
204.8
206.1
229.0

199.5
201.0
201.7
202.9
204.7
206.0
207.2

139.3
200.7
201.4
999.0
204.6
206.0
999.0

199.1
200.5
8999.0
999.0
204.5
205.9
2999.0

198.9
200.2
999.0
999.0
204.2

204.0
205.6
299.0
999.0

999.0
203.0
203.7
204.0
205.6
999.0
999.0

999.0
202.8
203.5
203.9
205.5
289.0
999.0

999.0
202.7
203.3
203.8
205.5
939.0
999.0

200.5
202.4
203.1
203.7
205.4
999.0
299.0

200.4
202.2
202.9
203.6
205.3
999.0
993.0

200.3
202.0
202.6
203.5
205.2
206.1
999.0

200.1
201.8
202.4
203.4
205.2
206.1
999.0

206.0
201.5
202.2
203.2
205.1
206.1
999.0

199.8
201.3
202.0
203.%
205.0
206.1
999.0

129.6
201.1
201.7
202.9
204.8
206.1
999.0

199.3
200.8
201.5
999.0
204.7
206.0
999.0

199.1
200.6
999.0
999.0
204.6
206.0
999.0

198.9
200.3
999.0
999.0
204.4

204.1
205.7
999.0

999.0
203.1
203.7
204.1
205.7
999.0

999.0
202.9
203.5
204.0
205.6
999.0

200.8
202.7
203.3
203.9
205.6
993.0

200.7
202.5
203.1
203.8
205.5
999.0

200.5
202.3
202.9
203.7
205.4
999.0

200.4
202.1
202.7
203.6
205.4
999.0

200.2
201.8
202.4
203.5
205.3
206.2

200.1
201.6
202.2
203.4
205.2
206.2

199.9
201.4
202.0
203.2
205.1
206.2

199.7
20%.1
201.8
203.0
205.6
206.1

199.4
200.9
201.6
999.0
204.8
206.1

199.1
200.6
999.0
999.0
204.7
206.0

198.9
200.4
999.0
999.0
204.6

204.
205.
999.

o woN

999.
203.
203.
204.
205.
999.

CQONNNO

201.
203.
203.
204.
205.
999.

[SRNEERV. RSN

200.
202.
203.
204.
205.
999.

O ~NOwWw®mwO

200.
202.
203.
203.
205.
999.

O NWD D

200.
202.
202.
203.
205.
999.

onmWwa

200.
202.
202.
203.
205.
999.

OV NN,

200.
201.
202.
203.
205.
206.

[T ¥ RV-Ir S

200.
201.
202
203
205.
206.

[SAVRV,ENESY N

200.
201.
202.
203.
205.
206.

NNwWe s O

199.
201.
201.
203.
205
206.

SRR CREENY: -}

199.
201.
999.
203.
205.
206.

NvNo~oOoWwn

204.3 204.4
205.9 206.0
999.0 999.0
999.0 201.4
203.2 203.3
203.7 203.7
204.3 204.4
205.9 206.0
999.0 999.0
201.1 201.3
203.0 203.1
203.5 203.5
204.2 204.3
205.8 205.9
999.0 999.0
201.0 201.2
202.8 202.9
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999.0 999.0
200.9 201.1
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203.1 203.1
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205.7 205.8
999.0 999.0
200.8 200.9
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202.9 202.9
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999.0 999.0
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205.2 205.3 205.4 205.5 205.6 205.7 205.7 205.8 205.9 205.9 206.0 206.1 206.1 206.2 206.3

206.4 206.5 999.0 999.0 999.0 999.0 999.0 999.0 999. 999.0

39 999.0 198.3 198.4 198.4 198.5 198.5 198.6 198.6 198.6 198.7 198.8 198.9 199.0 199.1
129.2 199.3 199.4 199.5 199.6 199.7 199.8 199.9 - 260.0 200.1 200.2 200.3 200.4 200.S
200.6 200.7 9939.0 999.0 993.0 999.0 999.0 999.0 . 329.0 999.0 999.0 999.0 999.0 999.0
999.0 999.0 999.0 999.0 999.0 999.0 99%.0 999.0 - §39.0 959.0 299.0 999.0 999.0 999.0
29%.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 - 999.0 204.5 204.6 204.7 204.8 204.9
205.1 205.2 205.3 205.4 205.5 205.6 205.7 205.7 - 205.8 205.9 206.0 206.1 206.2 999.0
299.0 993.90 999.0 999.0 999.0 999.0 999.0 999.0 . 999.0

40 999.0 198.2 198.3 198.3 198.3 198.4 198.5 198.5 . 939.0 999.0 999.0 999.0 999.0 999.0
299.0 939.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0
999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 . 939.0 999.0 999.0 999.0 999.0 999.0
999.0 993,02 999.0 999.0 999%.0 939.0 999.0 999.0 999.0 999%.0 999.0 999.0 999.0 939.0
999.0 39,0 299.0 993.0 939.0 999.0 993.0 999.0 . 233.0 933.0 999.0 999.0 999.0 999.0
205.0 205.1 205.2 205.3 205.4 205.5 205.6 205.7 205. 9%9.0 99%.0 999.0 999.0 999.0 999.0
999.0 Q99,0 9399.0 999.0 999.0 999.0 999.0 999.0 . 939.0

41 939.0 198.1 138.1 198.2 198.2 198.2 198.3 198.4 .0 999.0 999.0 999.0 999.0 999.0
993.0 239.0 999.0 999.0 999.0 999.0 999.0 999.0 .0 999.0 999.0 939.0 993.0 992.0
@99.0 993.¢ 999.0 999.0 299.0 999.0 999.0 999.0 .0 999.0 999.0 999.0 999.0 999.0
99%9.0 RERNY 999.0 999.0 ©99.0 999.0 999.0 999.0 ] 299.0 999.0 9583.0 999.0 999.0
992.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 .0 939.0 993.0 999.0 993.0 999.90
999.4¢ 999.0 939.0 999.0 299.0 999.0 993.0 999.0 0 239.0 993.0 939.0 999.0 999.0
399.0 299.0 9399.0 992.0 999.0 9399.0 999.0 993.0 0

42 197.9 1928.0 198.0 198.0 198.1 999.0 999.0 999.0 .0 933.0 999.0 9399.0 999.0 939.0
999.0 990.0 993.0 999.0 999.0 999.0 999.0 999.0 0 999.0 9399.0 993.0 993.0 999.0
999.0 @399.0 299.0 999.0 992.0 999.0 999.0 939.0 .0 932.0 999.0 999.0 999.0 999.0
993.0 999.0 999.0 299.0 299.0 999.0 299.0 999.0 .0 999.0 999.0 999.0 999.0 999.0
999.0 999.0 999.0 999.0 993.0 999.0 999.0 999.0 .0 999.0 999.0 999.0 939.0 999.0
239.0 9232 .0 929.0 999.0 999.0 999.0 939.0 999.0 -0 999.0 999.0 992.0 299.0 929.0
999.0 299 0 Q°33.0 999.0 99%.0 992.0 999.0 999.0 .0

43 197.8 197 .% 127.9 999.0 999.0 999.0 939.0 999.0 .0 939.0 999.0 999.0 999.0 999.0
@920 a2 .1 299.0 999.0 299.0 999.0 999.0 999.0 .0 a93.0 999.0 999.0 995.0 9929.0
9929.0 99%9.0 929.0 999.0 299.0 999.0 999.0 999.0 .0 99%9.0 999.0 992.0 999.0 999.0
999.0 999.0 $99.0 999.0 999.0 999.0 999.0 999.0 .0 993.0 939.0 999.0 2993.0 9Q9.0
99%.0 999.0 999.0 999.0 299.0 999.0 299.0 299.0 .0 299.0 999.0 999.0 Q299.0 999.0
999.0 Q299.0 999.0 299.0 92%9.0 999.0 999.0 999.0 0 933.0 999.0 993.0 999.0 999.0
999.0 999.0 ©99.0 999.0 999.0 999.0 999.0 999.0 -0

44 197.7 127.7 9239.0 999.0 232.0 999.0 999.0 929.0 -0 9239.0 999.0 992.0 999.0 939.0
932.0 939,72 939.0 999.0 999.0 999.0 993.0 999.0 .0 933.0 239.0 992.0 999.0 999.0
999.0 999.0 239.0 999.0 999.0 999.0 999.0 999.0 .0 995.0 999.0 999.0 999.0 999.0
399.0 299.¢ 999.0 999.0 939.0 999.0 999.0 999.0 .0 963.0 999.0 999.0 999.0 999.0
999.0 999 . ¢ 299.0 999.0 922.0 999.0 999.0 999.0 .0 923.0 999.0 933.0 939.0 99%.0
a52.0 299.0 299.0 999.0 993.0 999.0 939.0 299.0 .0 939.0 999.0 999.0 999.0 933.0
299.0 993 ¢ 99.0 999.0 999.0 999.0 999.0 999.0 .0

45 999.0 999 939.0 999.0 999.0 999.0 999.0 999.0 .0 999.0 929.0 999.0 999.0 999.0
9993.0 BRI “92.0 999.0 9%9.0 999.0 299.0 999.0 .0 523.0 392.0 939.0 999.0 999.0
©999.0 299.0 2199.0 939.0 999.0 999.0 999.0 999.0 -0 999.0 999.0 992.0 999.0 299.0
992.0 932.6 699.0 993.0 999.0 999.0 999%.0 999.0 .0 999.0 939.0 999.¢0 999.0 999.0
9992.0 Q9393.6 999.0 922.0 999.0 999.0 999.0 399.0 .0 999.9 999.0 999.0 929.0 999.0
999.0 322,49 93,0 993.0 2939.0 999.0 999.0 999.0 .0 992.0 999.0 999.0 999.0 999.0
999.0 292.0 $9%2.0 999.0 999.0 999.0 999.0 999.0 -0

a6 942.0 399,10 299.0 Q92.0 993.0 999.0 999.0 999.0 -0 999.0 993.0 999.0 999.0 999.0
992.0 299.7 239.0 929.0 9¢9.9 999.0 999.0 999.0 .0 $33.0 999.0 999.0 .0 999.0
999.0 "23 .« 339.0 9%99.0 999.0 399.0 999.0 999.0 .0 939.0 939.0 993.0 .0 999.0
939.0 ©29.1 529.0 939.0 999.0 299.0 999.0 999.0 .0 839.0 999.0 939.0 2.0 999.0
299,90 333.0 299.0 939.0 939.0 939.0 999.0 999.0 -0 993.0 999.0 299%.0 .0 999.0
949.0 EX ] ?99.6 99292.0 999.0 929.0 999.0 999.0 .0 229.0 993.0 929.0 .0 939.0
929.¢ 292%.¢ “393.0 29%.0 299.0 999.0 999.0 399.0 .0

47 999.C 993.0 999.0 999.0 999.0 939.0 949.0 .0 232.0 999.0 299.0 999.0 999.0
99330 9993.0 9992.0 999.0 999.0 939.0 999.0 .0 229.0 999.0 999.0 999.0 999.0
299 0 299.0 2499.0 999.0 999.0 999.0 999.0 ©39.0 93%9.0 999.0 992.0 999.0 999.0
929.0 999.0 993.0 999.0 999.0 999.0 999.0 5233.0 433.0 923.0 993 .0 993.0 Qa%9.0
9390 993.0 2240 999.0 999.0 999.0 995.0 933.0 ©39%.0 999.0 999.0 299.0 999.0
2339 999.0 239,09 999.0 939.0 9992.0 939.0 2330 33,0 9%9.0 993.0 9%2.0 999.0
993.0 339.0 929.0 999.0 999.0 989.0 999.0 5232.0

48 3939%.9 993.0 999.0 999.0 99%9.0 999.0 999.0 933.0 933.0 999.0 999.0 999.0 999.0
9%9.0 993.0 999.0 999.0 ?99.0 999.0 999.0 “33.0 332.0 999.0 993.0 999.0 9992.0
997.0 993.0 999.0 269.0 999.0 999.0 999.0 23.0 99,0 299.0 299.0 999.0 932.0
932.0 999.0 929.0 999.0 999.0 999.0 999.0 929.0 ©32.0 99%.0 999.0 999.0 993.0
999.¢ 999.0 999.0 999.0 999.0 999.0 99%.0 23.0 939.0 939.0 999.0 999.0 999.0
993,10 999.0 999.0 999.0 999.0 999.0 ?99.0 833.0 299.0 9992.0 999.0 999.0 999.0
939.0 999.0 999.0 999.0 929.0 999.0 999.0 %3.0

43 993.0 999.0 999.0 999.0 999.0 999.0 999.0 923.0 999.0 999.0 932.0 999.0 999.0
999.0 999.0 99%.0 999.0 999.0 999.0 993.0 939.0 992.0 999.0 993.0 9923.0 939.0
99%.0 999.0 939.0 999.0 999.0 999.0 999.0 923.0 999.0 999.0 992.0 999.0 999.0
993.0 999.0 999.0 999.0 999.0 999.0 999.0 °99.0 999.0 999.0 999.0 999.0 999.0
999.0 999.0 993.0 999.0 999.0 999.0 999.0 993.0 999.0 999.0 999.0 993.0 939.0
993.0 999.0 999.0 999.0 999.0 999.0 999.0 922.0 999.0 999.0 999.0 999.0 993.0
999.0 929.0 999.0 999.0 999.0 999.0 999.0 939.0

50 93%2.0 999.6 #39.0 999.0 299.0 999.0 999.0 999.0 999.0 °23.0 9%9.0 999.0 999.0 999.0 999.0
999.0 999.0 929.0 999.0 999.0 999.0 999.0 999.0 999.0 992.0 993.0 999.0 999.0 999.0 339.0
999.0 993.0 999.0 999.0 993.0 999.0 999.0 999.0 999.0 ©39.0 999.0 999.0 999.0 993.0 999.0
9992.0 993.0 999.0 999.0 999.0 999.0 999.0 939.0 999.0 839.0 992.0 999.0 999.0 999.0 999.0
933.0 93%.¢ “39.0 999.0 993.0 999.0 999.0 999.0 999.0 299.0 993.0 999.0 999.0 999.0 999.0
999.0 999.6 993.0 999.0 999.0 299.0 999.0 999.0 999.0 239.0 959.0 999.0 999.0 999.0 999.0
999.0 2233.0 929.0 999.0 939.0 99%.0 999.0 999.0 999.0 $99.0

HEAD WILL BE SAVED Ci! GNIT 20 AT END OF TIME STEP 1, STRESS PERIOD 1
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IN:
STORAGE
CONSTANT HEAD
RECHARGE
RIVER LEAKAGE
STREAM LEAKAGE

Wonowowon

TOTAL IN =

OUT ¢
STORAGE
CONSTANT HEAD
RECHARGE
RIVER LEAKAGE
STREAM LEAKAGE

TOTAL OUT =

IN - oUT

PEPCENT DISCREPANTY

TIME S'RMMARY AT

Woyowonon

FND OF TIME STEP 1

0.00000E+00

0.00000E+00
96821.
4016.1
49986.

0.15082E+06

0.00000E+00
0.00000FE+00
0.00000E+00
0.15031E+06
7584.8
0.15789E+06
-7066.8

-4.58

MINUTES

I STRESS PERIOD I

HOURS

STORAGE
CONSTANT HEAD
RECHARGE
RIVER LEAKAGE
STREAM LEAKAGE

TOTAL IN

ouT:
STORAGE
COMSTANT HEAD
RECHARGE
RIVER LEAKAGE
STREAM LEAKAGE

TOTAL OUT

IN - oUT

PERCENT DISCREPANCY

SECONDS

TIME STEF LFNGTH 86400.0
STRESS PERICD TIME 86400.0
TOTAL SIMULATION TIME 86400.0

1440.00
1440 .00
1440.00

24.0000
24.0000
24.0000

13,

1.00000
1.00000
1.0C0%0

.273785E-02
.273785E-02
.2737B5E-02

nononon

n

L**3/T

0.00000E+00

0.00000E+00
96821.
4016.1
49986,

0.15082E+06

0.00000E+00
0.00000€E+00
0.00000E+00
0.15031E+06
7584.8

0.15789E+06

-7066 .8
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APPENDIX 4

U.S. Geological Survey ground-water quality data for Tanana, Alaska
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v.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)
|
Laboratery Number 13287
Not
Date of collection................ given
Silica (S105)« e e v vv e 12
Iron (Fe). (total-approx.) . . . . . 2.3
Mapganese (Mn) 0.20
Manganese (Mn). .. ..............
Calcium (Ca) .........ccoein... 61
Magnesium (Mg) ................. 27
Sodium (Na) ..............ouua.. 9.1
Potassium (K) ................... 1.6
Bicarbonate (HCO;3) .............. 285
Carbonate (COy) ................. 00
Sulfate (SO¢) ..o vvie i 24
Chloridg (C1) ... ........ e 20
Fluoride (F) .....c.iiiiiininnnn 1.5
Nitrate (NOg)............iia.e.. 1.1
Phosphate (P04) Total 0.0
Dissolved solids
Calculated . .................... 300
Residue on evaporation at 180°C .
Hardness as CaCOy .............. 2683
Noncarbonate hardness as CaCQOg..| 28
Alkalinity as CaCOy.............. 234
ABS 0.0
Specific conductance :
(micromhos at 25°C)............ §09
PH 7.7
Color........o .. -
13257 ~ Tansana Hospital (Raw watex). MOTH: Mr, Bleck. (omment:Nothing jvas found
on this water semple that lvould csuse fo .
s ' 4 ] . -
\; (A /‘/ g /
_ I ~ / —_—
G < L @ 7 - gy

26027

]38

.'lf:m'." "

- Ry

RO



UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
WATER ANALYSIS

Location i County .

Source PHS - Hospital — Tanana Depth (ft) Diam (in.) -

Cased to (ft) Date drilled Point of coll. .

Owner —_——— —

Treatment Use —

WBF WL — Yield —_———— .

Temp (°F) Appear. when coll. ; e

Collected 4-14-71 By .._..Scribmer = _ _

Remarks

me/1 ao/1 me /1 ap/1
Silica (SiO2) 3.5 Bicarbonate (HCO3) 35 . .57
Aluminum (Al) Carbonate (CO3) . _
.05 l
Iron (Fe) ]
Manganese Mn .03 :
Barium Ba 0.0 Sulfate (SOa) 28, .58
Copper Cu 0.00 l
Zinc Zn 0.01 Chloride (Cl) 10. .28
Cadium Cd 0 ug/1 :
Nickle Ni 0 ug/1 Fluoride (F) 1.0 . .05
Lead Pb 6 ug/1 )
Arsenic As 0 ugXl : e
Silver Ag 0 ug/1 Silenium Se | T.3 ug/1
Calcium (Ca) 21, 1.03 | ABS Detergents i 0.0 mg/1 _
Cyandie Cn i 0.00
Magnesium (Mg) 3.0 .25 Nitrate (NOj) _%1.4 : .02
Sodium (Na) 5.6 -24 i R S
X —
Potassium (K) 1.1t .03
3 !
l . »
!
Total H .5 Total
i 1.55 . 1.50
me/l :
Speciic conductance 165
(micromhos at 25° C)

Diggolved solids: 8.3
Calculated 92 pH ‘
Residue on evaporation at 180°C

Color 0

Hardness as CaCO; 64
Noncarbonete 35
Alkalinity as CaCo3 29

|
Lab. No. Col 14535  Field No. Project ~ State H&W
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UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
WATER ANALYSIS
Location Tanana City Supply County i
Source Depth (ft) Diam (1n.)
Casedto (ft) _______ Date drilled Point of coll. _—
Owner ——— _
Treatment Use -
WBF WL - Yield e
Temp (*F) Appear. when coll. ’ . [ .
Co!lepct(ecFi 4‘14291 By -—. _sSemabmer - - . __
Remarks
me/1 ao/1 me /1 ap/1
Silica (SiO2) 7.5 Bicarbonate (HCO3) 192 ;. 3.15
Aluminum (Al) Carbonate (CO3) .
Iron (Fe) .25 i
Manganese Mn .27 Pee=o—d
Barium Ba 0.0 Sulfate (SQa) 25, .52
Copper Cu 0.00
Zinc Zn 0.03 Chloride (Cl1) 2.5 ' .07
Nickle Ni Oug/I :
Cadium Cd Oug/1 Fluoride (F) 0.3 : - 02
Lead Pb TTug/I ) -
Arsenic As Oug/1 B : -
Silver Ag Oug/1 ABS detergents | U.0Img/71
Calcium (Ca) 56. 2.79 | Cyanide Cn ; 0.00 .
Magnesium (Mg) : 11. .90 Nitrate (NOj3) _0.0 ; .00
) Chromium (Cr) 0. 00 :
Sodium (Na) 3.0 .13 Selinium (Se) % 1.0 ug/]
Potassium (K) 0.9 | .02
i
‘, !
i s
Total [ 3.84 Total ) 3.76
mg/l .
Specific conductance
(micromhog at 25° C) 348
Digaolved solids:
Calculated 200 pH 7.7
Rasidus on eveporation at 180°C
Color 10
Hardness as CaCO, 184
Noncarbonate 2'
Alkalinity as CaCo3 157
: |
Lab. No. Col 14534 Field No. Project State H&W
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UNITED STATES DEPARTMENT OF THE INTERIOR

. Tanana Well
Location

GEOLOGICAL SURVEY
WATER ANALYSIS

2Gw

County
Source Depth (ft) 4247 Diam (in.)
Casedto (ft) ____  Date drilled Point of coll.
Owner
Treatment Use
WBF wtL — Yield -
Temp (°F) Appear. when coll. e
Collected st By .._.Maxley . _ _ _._ i}
Remarks
mg/1 ao/1 mg/1 ap/1l
Silica (SiO2) 14 Bicarbonate (HCOj3) 500 j__8.20
{
Aluminum (Al) Carbonate (CO3) 00 | 0.00
Iron (Fe) apprdx. total 3.3
Manganese (Mn) Approx, total ,72 Sulfate (SOa4) 28 0,68
Chloride (Cl) 12 ! 0.34
Fluoride (F) 0.1 | o.01
i
Calcium (Ca) 128 6.39 )
Magnesium (Mg) : 33 2,71 | Nitrate (NO3) 0.9 . 0.01
Sodium (Na) 7.0 0,30 o
Potassium (K) ‘ 2,1 0,05
me/l -
Specific conductance
(micromhos at 25° C) 785
Dissolved solids:
Calculated 472 pH 7.3
Residue on evaporation at 180°C
Color 30
Hardness as CaCOj; 455
Noncarbonate 45
Alkalinity as CaCo3 410
|
Lab. No. Col 15371 Field No. Project USPHS
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UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
WATER ANALYSIS
Location Tanana PHS Hospital § ty
Source Depth (ft) ____ﬁ') Diam (in))
Cased to (ft) _______ Date drilled Point of coll.
Owner ——— e _
Treatment Use -
WBF WL - Yield ————
Temp (*F) Appear. when coll. -— - -
Collected 3-8=72 By .__Results called to D.H. Marley
Remarks drilled by C. Bordner
me/l ao/1 me/1 ap/1
Silica (5i0z2) 14 Bicarbonate (HCO3) 500 8,20
Aluminum (Al) Carbonate (CO3) 00 ,_0.00
Iron (Fefotal .approx. 4.1
Manganese (Mn)approx. totJtl .74 Sulfate (SOa) 27 0,56
Chloride (Cl) 15 . 0.42
Fluoride (F) 0.2 * 0,01
i
Calcium (Ca) 118 5.89 -
Magnesium (Mg) : 33 2.71 Nitrate (NOj) 0.4 : 90,01
Sodium (Na) 6.7 0.29 i .
H
Potassium (K) ' 2,0 | 0.05
) 1
|l 1
!
Total i 8,94 Total 1 9,20
me/l ——
Speciiic conductance
(micromhos at 25° C) 774
Disgolved solids:
Caleulated 463 pH 7.8
Residue on evaporation at 180°C
Color 30
Hardness as CaCO, 430
Noncarbonate 20
Alkalinity as CaCo3 410
|
Lab. No. Col 15372 Field No. Project  USPHS

(142Y



UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
WATER ANALYSIS
Location Ta;lilna School County
Source we Depth (ft) Diam (in.) .
Cased to (ft) Date drilled Point of coll.
Owner e
Treatment Use .
WBF wL o Yield ——— e I
Temp (*F) Appear. when coll. - — _
Colle‘::t(ag 7yt gy .._Jim Anderson e
Remarks
me/1 /1 me /1 n)‘as%/l
Silica {(SiO2) Bicarbonate (HCO3;) L
Aluminum (Al) Carbonate (CO3) i -
|
Iron (Fe) |
Sulfate (SO4) l _
{
Chloride (Cl) ) .
Fluoride (F) 0.2 ' 0.0t
i
. |
Calcium (Ca) i _
Magnesium (Mg) Nitrate (NO3) L :
Sodium (Na) % e —
Potassium (K) i
| !
Total 1 Total
me/l .
Specific conductance
(micromhos at 25° C)_
Diggolved solids:
Calculated pH
Residue on eveporetion at 180°C
Color
Hardness as CaCO;,
Noncarbonate
|
Lab. No. Col 16628 Field No. Project Public Health Service

(142)




€S /o s vl

/ .
Cozy ettt £e

X
::an?,;ffo:gsm UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVE!\
- WATER RESOURCES DivisioN
ANALYTICAL STATEMENT
[Parts per million]
LocationTanzna, Alzska Date of collection .. 11=28-55_ ...
US€ oo SiO; ... 3
Source Well No. 1, Tenena Temperature (°F) .............. Fe.a/ . . .31,
Color __._._...... pH ... 7.6.. Ca.__.._ . o8 .-
Alaska Netive Health Service Suspended matter ................. Mg ... 29 ..
Hospitel. Hardness as CaCO;, Na ... b.6 -
N.C. .. 264 Total . 386L . K ... 2.1 .+
Ignitionloss ... CO;........... Q...
Dissolved solids ._................. HCO; .. 413 .. - 3
Specific conductance at 25°C SO, .......... 25 ... G
(micromhos) .._..._..... ALG6. Clo..... 0.+ ¢
............................................ ) R B
a/ Fe-in.soln....0.16.. NO; ... 8
............................................. Mn :1/ .29
emist ____.. G . b/.3n. in.soln..... -29. Sum ..._390..f.
Lib. No. 3222 el
CoolleCtOr o e
16—535248-4 B
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(]an?;a??olgjo) UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

ANALYTICAL STATEMENT

{Parts per million!

Location .Tanana, Alaska .. Date of collection .. 11=28=55 .
USE o Si0, ,.......: 13
Source Alaska Native Heslth .. Temperature (°F) ..ol F c?j .......... 0.12
Service Hospital Color ... pH . 7.6 Ca____.._.: 12
Suspended matter ....__.__________ Mg ¢ Lho.2 .
Treated water Hardness as CaCO, Na.....: 158 .
N.C...0. Total L8 _ K ... __ Le2
Ignitionloss __..___ ... CO; ... 0.
Dissolved solids ... HCO, .. 420
Specific conductance at 25°C SO, .._.___._: 25 ..
(micromhos) ... 686.. Cl_....._. 13, .
S F ol
3/ FE in soln . .. NO; ... O
b/ Mn in soln. ... Mn b/  0.08
Chemist ______ GWd . - - Sum _____. L3k ...
Lab. No. ... 3223 et e
Collector

16—55248~ 3

rCa .60 7.;9

Mg .35 1.

fNa 6.87 -._O%

K .03 15.6l, = # 0.4% error

7.85

rCO;,;

rCco;, 6.88

SO, .52

rCl .37

193 .01

rNO; .0l
7.79

Date completed 121555
Checked by FBH .. 12=20=55. .-
PrOJECE woeocecemmammemmemmsmmasnemmenssssmeanmees
Transmitted ..ooooccoooeoomommmrmmommmmnammses
Remarks —o.oocoocecmmmassasememsssesmmesasae




ua"f:l'a‘-r'sﬁ_fig,m UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY
S

WATER REeEsources Division

ANALYTICAL STATEMENT

[Parts per million}

Location Taneng, Alaska . Date of collection ... 11=28=55 .. ...
USe e SiO; ......... 15. .

Source ¥ell No.._ 1, Tanana ... Temperature (°F) __............. Feal ... 0,31
Alaska Native Health Service Color ........._.. pH . T.b.. .. Ca.._...... 98......
Hospital. Suspended matter .___...__.___.___ Mg......... 29 ..
Hardness as CaCQ;, Na ... 6.6...

N.C..26.. Total 364. K ... 2.

Ignition loss __..__. S COy. S Q...

Dissolved solids .._...._........... HCO; ._.413 ...

16—55248-4 3

————— - ——— e — - -

Lab. No. 3222 -

~ e

e :51

rCa L.89 7.59

Mg 2.38 7.63

rNa .29 0.04

K .05 15.22 = £ 0.3% error
7.63

rCO;

fHCO; 6.77

£SO, .52

rCl .28

rF 0L

rNO; 0L

7.59

Date completed _A2-15-55 .
Checked by .F2W _12-20-55
Project moooeeeeccccmmmmamemmeeammemaeasesaaasrean
Transmitted ..o cooooooomccccaaemeneanens
Remarks —......... - .
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UNi1cD STATES DEPARTMENT OF THE INTEL.._R

2GW
GEOLOGICAL SURVEY
WATER ANALYSIS
Location _ T An o County
Source Depth (ft) —_©Z. Diam (in.)
Cased to (ft) Date drilled Point of coll. R
Owner
Treatment oiiks. Use
WBF WL Yield
Temp (°F) —_ Appear. when coll.
Collected cun. 73, 105C By
Remarks
ppm €pm ppm €pm
Silica (SiO2) i2 Bicarbonate (HCO3) 310 5.00
Aluminum (Al) Carbonate (CO3) 0
Iron (Fe) - g1} o)
Iron {(%e) L2 Sulfate (SO4) .0 A7
o o0 Chloride (Cl) 72 ey
Fluoride (F) 0.7 00
Calcium (Ca) 3 LoOY
Magnesium (Mg) 20 1.54 | Nitrate (NO3) 0.0 .00
Sodium (Na) o0 N, 07
Potassium (K) Y NalA
Total 7.72¢ | Total 7.7¢
ppm
Specific conductance
(micromhos at 25° C) e
Dissolved solids: -~ A
Calculated nITG pH {or
Residue on evaporation at 180°C
- Color 20
Hardness as CaCOj; :
Noncarbonate ‘N
Lab. No. Col L5En Field No. Project

~—



JNITED STATES DEPARTMENT OF THE INTERIOR

2Gw
GEQLOGICAL SURVEY
WATER ANALYSIS
Location ‘E‘ar‘zazza, Alacks qunty
Source g el Depth (ft) ___ 22 Diam (in.)
Cased to (ft) Date drilled Point of coll.
Owner
Treatment ilone Use
WBF wL Yield
Temp (°F) Appear. when coll.
Collected 2/17/58 By
Remarks AMYS
ppm epm ppm epm
Silica (SiO2) 15 Bicarbonate (HCO3) 500 8.20
Aluminum (Al) Carbonate (CO3) 0 0.00
Iron (Fe) 2.2
tn 0.02. Sulfate (SOa) 32 0. &7
Chloride (Cl) 36 1.02
Fluoride (F) 0.1 0.00
Calcium (Ca) 119 5.94
Magnesium (Mg) 38 3-12 | Nitrate (NO3) 1.1 0.02
Sodium (Na) 14 0.61
Potagsium (K) 3.0 0.08
Total 9.75 Total 9.91
ppm
' Specific conductance 857
(micromhos at 25° C) i
Dissolved solids:
Colculated 506 pH 7.2
Residue on evaporation at 180°C
Color 10
Hardness as CaCOj; L53
Noncarbonate J o
)
Lab. No. Eak 165 Fietd No. Project

= i)



UNITED STATES DEPARTMENT OF THE v, €RIOR

GEOLOGICAL SURVEY zew
WATER ANALYSIS
Location '_‘:"2?_!‘}2 1 ';(; i:.’tS‘:,':i‘t,a]_ County
Source el He,2 Depth (ft) Diam (in.)
Cased to (ft) Date drilled Point of coll.
i Owner
Treatment saw : Use
WBF WL Yield
Temp (°F) Appear. when coll.
Collected By
Remarks
ppm epm ppm epm
Silica (Si0O2) 11 Bicarbonate (HCO3) 326 5.38
Aluminum (Al) Carbonate (CO3)
Iron (Fe) 0.00
Iin 0.02 Sulfate (SO4) 19 0.40
Chloride (Cl) 7.5 0.21
Fluoride (F) 0.2 0.0L
Calcium (Ca) 7C 3.49
Magnesium (Mg) 27 2.22 | Nitrate (NOj) 0.2 0.00
Sodium (Na) 2.9 0.13
Potassium (K) 1.4 0.0L
Total 5.68 Total 5.00
ppm
Specific conductance 17
: (micromhos at 25° C) >
Dissolved solids: -
Calculoted 301 pH {. 6
Residue on evaporation at 180°C
Color 0
Hardness as CaCO;, 286
Noncarbonate 15
Lab. No. x6of 5135 Field No. Project
T

W
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'ul:\HTED STATES DEPARTMENT OF THE 1w/ ERIOR

. 2GW
GEOLOGICAL SURVEY

; WATER ANALYSIS

N ‘
Location Tanana, Alaska ANHS Hospital County
Source Depth (ft) — Diam (in.)
Cased to (ft) _ Date drilled Point of coll.

Owner

Treatment Use Hospital
WBF wtL Yield EBom‘—t‘ﬁ—es T

Temp (°F) Appear. when coll.
Collected 18 June, 1959 By Dr. T. H. McQueen
Remarks
ppm epm ppm epm
Silica (SiO2) 8.4 Bicarbonate (HCO3) 210 3.44
Aluminum (Al) Carbonate (CO3)
(in solution
Iron (Fe) yhen analysed) 0.00
Mn " 0.13 0.00 Sulfate (SO4) 20 0.4
Chloride (Cl) 5.0 0.17
Fluoride (F) 0.2 0.01
Calcium (Ca) 56 2.79
Magnesium (Mg) 14 1.15 Nitrate (NO3) oY 0.0l
Sodium (Na) 3.0 0.13
Potassium (K) 1.4 0.04
Total .11 Total 4,05
ppm . =
' ecific conductance
P 37

(micromhos at 25° C)

Dissolved solids:
Calculated 212 pH 7.9

Residue on evaporation at 180°C

Color 0
Hardness as CaCOgj; 7
Noncarbonate ?5
Lab. No. Qoix Sk21 Field No. Project

" —

= (150)



JNITED STATES DEPARTMENT OF THt INTERIOR

i 26w
GEOLOGICAL SURVEY
WATER ANALYSIS
Location < Tepana, #locka County
Source well in cuoerters area Depth (ft) —_________ Diam (in.)
Cased to (ft) . Date drilled Point of coll.
Owner __FTAR
Treatment __raw water Use
WBF WL Yield
Temp (°F) Appear. when coll.
Collected J By
Remarks FAA Box LLO, Anchorage Attn: A1-413.42
ppm epm ppm epm
Silica (SiO2) 11 Bicarbonate (HCO3) 240 3.93
Aluminum (Al) Carbonate (CO3)
Iron (Fe) in sol 0.71
Manzanese (Mn) in sol 0.890 0,06 | Sulfate (SO4) 1.0 __0.02
Chloride (C1) 1.0 0.03
Fluoride (F) 0.4 C.02
Calcium (Ca) £0 2.99
Magnesium (Mg) 11 0.90 | Nitrate (NO3) 0.2 0,00
Sodium (Na) 1.8 _0.08
Potassium (K) 1.7 0.0
Lithdum (L) 0.07
Strontiuwn (Sr) 0,1
ppm
Specific conductance
(micromhos at 25° C) 358
Dissolved solids:
Calculated 208 pH 7.5
Residue on evaporation at 180°C &
Color
Hardness as CaCOj; 198
Noncarbonate 1
coz 12
Alk as CaCO3 196
Lab. No. Col 6696 Field No. Project
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UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
< WATER ANALYSIS
/
Location __Yukon « Tanana, Alaska County
Source Depth (ft) - Diam (in.)
Cased to (ft) ____ Date drilled Point of coll. _New Drilled h'ell Control Bldg.
Owner
Treatment Use
WBF WL Yield
Temp (°F) Appear. when coll. :
Collected __20 September, 1962 By
Remarks Well Gereen(30,000 Stots—
ppm epm ppm epm
Silica (Si02) 15 Bicarbonate (HCO3) 1,36 7.15
Aluminum (Al) Carbonate (CO3)
Iron (Fe) (dis) 0.02
Manganese (¥n) 0.00 Sulfate (SOa) 70 1.46
Chloride (Cl) 4.0 0.11
Fluoride (F) 0,0 0.00
Calcium (Ca) 127 630
Magnesium (Mg) 23 1.86 | Nitrate (NOj3) 3.5 0.06
Sodium (Na) 6.8 0.30
Potagsium (K) 3,1 Q.08
Total g.58 | Total 8.78
ppm
Specific conductance
(micromhos at 25° C) 914
Dissolved solids:
Calculated [‘66 pH 7.5
Residue on evaporation at 180°C
Color 25
Hardness as CaCOj3 410
Noncarbonate 52
Alkalinity as CaCO3 358
Lab. No. Col 7152 Field No. Project

(152)
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[, ez
5{,55’}" At UNITED STATES DEPARTMENT OF THE INTERIOR oW
GEOLOGICAL SURVEY
. WATER ANALYSIS
/
Location fuken 3 Tanana, Alaska County
Source Pe t 5T eI Ot j
Cased to (ft) Date drilled Point of coll. taezPMGu w © ﬁ%&%@&m—
Owner
Treatment Use
WBF WL Yield
Temp (°F) Appear. when cgg.
Collected 12 SepganberJ 19 By
Remarks Well Screen(20 Q0T SI08E
ppm epm ppm epm
silica (SiO2) 12 Bicarbonate (HCO3) 456 7.47
Aluminum (Al) Carbonate (CO3)
Iron (Fe)(dis) 0.03 |
Manganese (Mn) 0.00 Sulfate (SO4) 6L 1.27
Chloride (Cl) 5.0 0.1%
Fluoride (F) 0.0 0.00
Calcium (Ca) 116 5.79
Magnesium (Mg) 32 27| Nitrate (NO3) 0.8 0.0
Sodium (Na) 8.3 0.36
Potassium (K) 2.8 0.07
"_" ~ 2 R
Total 8.83 | Total 8.
ppm
Speclific conductance
(micromhos at 25° C) 913
Dissolved solids: 7.3
Calculated 1462 pH ¢
Residue on evaporation at 180°C 10
Color
Hardness as CaCOy; L0
Noncarbonate Lﬁé
Alkalinity as CaC03 374
Lab. No. Col 7153 Field No. Project

(153)



UNITED STATES DEPARTMENT OF THE INTERIOR

; 2GW
GEOLOGICAL SURVEY
e :_WATER ANALYSIS
Location Y'aieon - ?ana.rm, Adaoia County
Source Depth (ft — Diam (in.)
Cased to (ft) Date drilled Point of coll. _Hew D well @ Control Bldg.
Owner
Treatment Use
WBF WL Yield
Temp (°F) Appear. when coll.
Collected 20 _Septecher, 1962 By
Remarks ¥ell Eereen 30,000 Slots
ppm epm ppm epm
Silica (SiO2) 15 Bicarbonate (HCO3) 436 7.15
Aluminum (Al) Carbonate (CO3)
Iron (Fe) (dis) 0.02
Hanganess (Mn) 0.00 Sulfate (SO4) 70 1.46
Chloride (Cl1) 4.0 0.11
Fluoride (F) 0.0 0.00
Calcium (Ca) 127 6.34
Magnesium (Mg) 3 1.86 | Nitrate (NOj) 3.5 0.06
Sodium {(Na) 6.8 0.30
Potassium (K) 3,1 Q.08
Total 8.58| Total 8.7¢
ppm
Specific conductance 91
(micromhos at 25° C) »
Dissolved solids: 7.5
Calculated 1066 pH
Residue on evaporation at 180°C 25
Hard CaCo Color
ardness as CaCOj; z‘%g
Noncarbonate
Alvalinity as CaC03 358
752
Lab. No. Col Field No. Project

(152)



SODIUM

Sample _22 % T

dil

POTASSIUM

il

GROUND WAILTEK { { LEAO. NV oy e —
Count : Loc.No: WELL :TA )
Sample No.: Region: % ./~ /</ Type : Drilled:
Inv. P HCE Poraece ‘ Depth £t Dia : I
e - - - n.
W.O.No: : Cased : Ft. Peri. :
JJE\(;JCBaun Yo Gravel pack ed
Loc. Use
— G [ FBao v =T
- ; _ Cwmer : g — S =
TN s, At 25 T Remarks : 67 7
Samp. Pt.
@ ST mEN
o time Disch. - CALCIUM mIIMAGNESIUM
‘Tem/. : °F. Coll. :4 4. Mrcners epm TH 227
pgency T A - Ds5A~ PST /200 x 0.0Z45 epm Ca 2. 36
Remarks 0 cpp @ Covvrcriod VBl S 2] epm Mg _234
SILICA_/2 1IRON{dis) _2Z5 __ ml{IRON({total)__24 ml
. F_ 20 £pm
A_Z3.5 mqlll \A__LLé  mouoel |A__LLE 2.2/
9 ™ m9 Co ppm [_Zé_l Mg ppm
Factor _£..Z3 _|Factor _2.£23«5 |Factor _2es345 ALKALINITY
Asample _Z4o  {Asample /4.5 |Asample _ 2  © l ] l :]
Vo wifi T ANE N TAE 03 L/ S0 mt CO3
B 7
5i0p pom[ 5, 5 |Fe pom Fe ppm [ || Zos =

Sample _ 2.5 %Tro/7 co, =7
Curve —=—— TOTAL ALKALINITY 05 Co3 o]
as
No_pom 25|« om s 2o
SULFATE /2 ml|CHLORIDE _siz _mi| FLUORIDE _z2_mi|°® Heos[ oy | s Cocos [:j
S Bl | | ml= 0-5mq Cl — 2 o x ~o.0exs|NITRATE 25 mi} BORON
G50 = 0.00 .4 O EZC a5 = S SO ml AgZSO4
Corr. ml _ A__Zz mg .0/ A mg
Factor _2.0425 JFactor
mqg Std _oo/  |Asample __Z3.£2 |Asomple
SUM HARDNESS .o mif % Na pH epm epm
——-— os CaCO3 : & 3¢ Ca COx
T/A ft /oyt SPECIFIC Ze
- B ’ , &3
DISSOLVED 75 ale CH CONDUCTANCE <olom 2. 37 Mg | L EZ  HCOq
SOLIDS |
" R(KCl) __ 333 e — 2.2 S04
5. ‘
Rsomple #L20 =71 @00 No | 2,22 Cl
200 K o202 __F
Total
(5] _ e v,
HCOB(OBZ)_‘a—i_ Micfomhos °
o ‘ 2 TZ O TZ
N N Q-0
I
l
{
1
{
|
[
Palmer 1958 6po §70283 DATE STARTED _Z0 . . CHEMIST Cera
: ﬁ DATE COMPLETED_zA& CHECKED e 22
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UNITED STATES DEPARTMENT OF THE INTERIOR

o ) P 2SW
GEOLOGICAL SURVEY __ - 7 LT S2 .
WATER ANALYSIS ~ ~- /527 27
Location Bug wedl At Tanans County
Source
Point of coll.
Owner Entoecpel Chure Treatment
Use Ing, Gage height (ft) Discharge (cfs) Temp (°F)
Appear. when coll. -
Colected ______ __ L=31-07 By tyrea
Remarks begeh ~ 20
ppm epm ppm epm
Silica (5i02) i3 Bicarbonate (HCO3) 606 el
ﬁ g
Aluminum (Al) Carbonate (CO3) 0 Q.00
Iron (Fe) R
Tanpic idke dxtter G2 Sulfate (SOa4) o4 1.83%
L 28
Carbon Dioxide (CG2) 56 Chloride (Cl1) 3 .26
Hanganese (&l) 0,08 Fluoride (F) C.1 G.0OL
Calcium (Ca) o (o,
(2
Magnesium (Mg) k3 3.5L | Nitrate (NO3) oL 0.2
- ] -
Sodium (Na) 11z U
Potassium (K) L3 2.5
Total R.CE Total 13.85
ppm i
Specific conductance 1,125
(micromhos at 25° C) *
Dissolved solids: o
Calculated Tec pH 7'
Residue on evaporation at 180°C 15
Color
Hardness as CaCOj LoG
Noncarbonate U .
Lab. No. GAS Field No. Project Publie Health Service

(150



UNITED

S

STATES DEPARTMENT OF THE INTERIOR

- 25w
GEOLOGICAL SURVEY Zx * i,
WATER ANALYSIS -7+ /5. 77
Location lrsr welil ot feoers County
Source
Paint of coll.
Owner Eopry iicﬁéfrine Treatment
Use ind, Gage height (ft) Discharge (cfs) Temp (°F)
Appear. when coll. .
Coliected 1-R1=67 By Kyvan
Remarks Dorth ~ 22
ppm epm ppm epm
673
Silica (SiO2) 1% Bicarbonate (HCO3) 613 16,05
Aluminum (Al) Carbonate (CO3) G G.C0
Iron (Fe) 0.1%
Tenrde Eika oyfor .02 Sulfate (SO4) 1 O.37
Carton Maovide (COZ) €1 Chloride (C1) 7.1 0.2¢
Hangnese (1) 3.0k Fluoride (F) 0.2 0.0L
Calcium (Ca) 197 2 je
Magnesium (Mg) %3 3,17 Nitrate (NO3) 19 0.27
Sodium (Na) I Yoo
Potassium (K) 1. C.Ch
Total 1o sz | Total 10056
ppm ]
Specific conductance
(micromhos at 25° C) 9032
Dissolved solids:
Calculated 556 pH 1.2
Residue on evaporation at 180°C
Color 15
Hardness as CaCOj b
Noncarbonate o
Lab. No. Gy Field No. Project = Fublfc Health Bervice

(157)
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UNITED STATES DEPARTMENT OF THE INTERIOR

~
o

s . 2SW
GEOLOGICAL SURVEY /. +~ 75 o
WATER ANALYSIS ~ ~~ 7 /&7 F%
Location Tug well »t Taraus County
Source
Point of coll.
Owner Civy Treatment
Use Fublic Swoolvy Gage height (ft) Discharge (cfs) Temp (°F)
Appear. when colt. _
Coliected Bt Lo By Byrem
Remarks Dapts -~ 32
ppm epm ppm epm
Silica (SiO2) 1G Bicarbonate (HCO3) 512 5,39
Aluminum (Al) Carbonate (CO3) Q QGO
Iron (Fe) LR
Tannic Like Hatter G2 Sulfate (SO4) ) 1.33
Cartcn Dioride (C02) k1 Chloride (Cl) 15 c.k2
tagese (¥ G Fluoride (F) e | oc.ov
Calcium (Ca) Lat S8k
Magnesium (Mg) L2 3.kE Nitrate (NOj3) 1.2 G.02
Sodium (Na) .7 25
Potassium (K) 1.5 Q.04
Total i1 | Total 10.17
ppm
Specific conductance
(micromhos at 25° C) 51
Dissolved solids:
Calculated 520 pH T2
Residue on evaporation at 180°C
Color 15
Hardness as CaCOj; Lk
Noncarbonate ';I‘L
Lab. No. 9%z Field No. Publlc Health Serviee

(l 5,8) Project
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UNITED STATES DEPARTMENT OF THE INTERIOR

_ s 2SW
GEOLOGICAL SURVEY ,4/ T e S
WATER ANALYSIS . - soET T
Location bz well st Tansne County
Source : .
Point of coll. _____¥<eta - 39
Owner &C Cs., Treatment
~ Use ing. Gage height (ft) Discharge (cfs) Temp (°F)
Appear. when coll. -
Coliected 1~31-57 By Eyres
Remarks
ppm epm ppm epm
Silica (SiO2) 16 Bicarbonate (HCO3) ] 11.%6
Aluminum (Al) Carbonate (CO3) ¢ Q.40
Iron (Fe) 0.56
Tsonic Ldve Mobter G.02 Sulfate (SOg4) 37 ¢. 79
Carbon Picaide (COZ) e Chloride (Cl) 70 1.9
Manganese (Ma) 0.2 Fluoride (F) ¢.2 0.01
Calcium (Ca) 19% 7.68
Magnesium (Mg) &G k,62 | Nitrate (NOj3) 1k G.23
Sodium (Na) 13 1.4k
Potassium (K) C.xz 3.01
Total 1k,65| Total . 1h b7
ppm
Specific conductance
(micromhos at 25° C) 1,1h0
Dissolved solids:
Calculated 730 pH TT
Residue on evaporation at 180°C R
Color 18
Hardness as CaCOy;, £3a
Noncarbonate 57
Lab. No. %% Field No. G gq) Project hlic Heaith 8crvice

|
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UNITED STATES DEPARTMENT OF THE INTERIOR

2GW
GEOLOGICAL SURVEY
WATER ANALYSIS
Location _Tanens Hospital  (res water ) County
Source Deoth (ft) _47____ Diam (in.)
Casedto (ft) _____ Date drilled __August 3987  Point of coll. _e9ll house tap
Owner __1ISPHS
Treatment tUse
WBF wL - Yteld
Temp (°F) —45__ Appear. when coll. _____(lesayr .-
Collected _Fehmary 4, 1960 By .. Brewin Moore . _ .. e
Remarks
me/1 an/1 mg/1l ap/1
Silica (SiO2) 14 Bicarbonate (HCO3) 472 i 7.74
Aluminum (Al) Carbonate (CO3) 0 .00
Iron (Fe) ' 0.69
Mengnness (i) 0.78 8.08 | Sulfate (SOa4) %3 .50
Chloride (C1) 9.2 | <26
1
Fluoride (F) 3 . .02
i
Calcium (Ca) . 109 6,45 ‘
|
Magnesium (Mg) : 52 2,63 | Nitrate (NOj) g2 | .04
|
Sodium (Na) 6.2 0.£7 ’
Potassium (K) ' p.6 0.07 :
Total g.az | Total ! 8,66
me/l —
Specific conductance
(micromhos at 25° C) 7an
Dissolved solids:
Caleulated 433 | pH 7.6
Residue on evaporation at 180°C
. Color : 6
Hardness ag CaCO; 04
Noncarbonate 7
Lab. No. Col 12508-63-339Field No. Project U. Publioc Health Servios

(leo)
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UNITED STATES DEPARTMENT OF THE INTERIOR _ A 25w
GEOLOGICAL SURVEY /. /= 0.7 .
WATER ANALYSIS o -. - /5< 3% 4, -
Location County
Source
Point of coll.
Owner Crafry Treatment
Use Ird, Gage height (ft) Discharge (cfs) Temp (°F)
Appear. when coll.
Coliected 13167 By Byrem
Remarks  ¥¢ other jnfo given.
ppm epm ppm epm
Silica (SiO2) 1¢ Bicarbonate (HCO3) 140 2.5%
Aluminum (Al) Carbonate (CO3) & ¢.00
Iron (Fe) “ o
Cerbon Diczide (C02) - Sulfate (SOa) 1k C.3%
Muaganese (i) 9.4 Chloride (Cl) 16 o ks
Fluoride (F) .1 C.CL
—Ernic v wattes 63
Calcium (Ca) o 2.99
Magnesium (Mg) &7 0.5% Nitrate (NOj3) 13 0.21
Sodium (Na) 2T G2
Potassium (K) G2 G. 0L
Total 3.67 Total 3.50
ppm
Specific conductance
(micromhos at 25° C) 322
Dissolved solids: 6.6
Calculated 210 pH ¢
Residue on evaporation at 180°C
Color 5
Hardness as CaCOj; 77
Noncarbonate 3
Lab. No. i), Field No. Project Public Healith Service




UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
WATER ANALYSIS
Location _Tamans fosoltal  (yrw water ) County
Source . Deoth (ft) _ 47 Diam (in.)
Cased to (ft) Date drilled __August 1967  Point of coll. _e911 houas ten
Owner __USPHY
Treatment Use
WBF wL o Yield
Temp (°F) —_4& __ Appear. when coll. Tlaer - .-
Collected _Pabruary 4, 1969 By . Fvinfwore . _
Remarks
me/l ao/1 mg/1 ap/]
Silica (SiO2) id Bicarbonate (HCO3) &72 ; 7.7
Aluminum (Al) Carbonate (CO3) o -0
Iron (Fe) 4 .69
Bangsnese (i) 0.78 8,08 | Sulfate (SOa4) 84 .80
Chloride (Cl) 9.2 ] 86
Fluoride (F) .3 o2
|
Calcium (Ca) - 309 H.48 :
i
Magnesium (Mg) : 82 8.63 | Nitrate (NO3) 8.2 | o
|
Sodium (Na) 8.8 0.87 ;
Potassium (K) ‘ 2.6 .7 !
Total a.&z2 | Total . i 8.66
me/l
Speciiic conductance e
(micromhos at 25° C)
Dissolved solids:
Calculated &33 pH 7.6
Residue on evaporstion at 180°C 6
Color
Hardness as CaCO; 404
Noncarbonate 17
Lab. No. Col 12308-69-332 Field No. Project Us Public Health Service

(162)



UNITED STATES DEPARTMENT OF THE INTERIOR

26w
GEOLOGICAL SURVEY
WATER ANALYSIS

Location o Hoanis { ter) County

Source Depth (ft) _ €7  Diam (in.)

Cased to (ft) Date drilled _fugnst 1967  Point of coll. __waldl houigs

Owner __ISPHS

Treatment Use

WBF wL — Yield _

Temp (°F) __BH_ Appear. when coll. ____ Clenr —

Collected _ Pebyusrey 4, 1969 Eevin foare -
Remarks Chlorination, £iltration, eedimtatlon. fluoridation
mg/1 ao/1 mg /1 ap/1

Silica (SiO2) 1n Bicarbonate (HCO3) 196 | s.a4

Aluminum (Al) Carbonate (CO3) 0 <00

Iron (Fe) 0

Mavgansge (th) e G.8¢ | sylfate (SOa) a .64

Chloride (Cl) 22 .62

Fluoride (F) 1.0 +08
i
Calcium (Ca) S5 1.64 '
|

Magnesium (Mg) : ee .80 | Nitrate (NO;) _ 1.6 | .®
. |

Sodium (Na) 2.3 0.40 !

Potassium (K) 28 0.07 | i

Total ¢.&r | Total L 4,64

me/l -
Specific conductance as
(micromhos at 25° C)

Dissolved solids: ;
Calculated as6 pH 8.8
Retsidue on svaporation at 180°C

b
Color

Hardness as CaCO;, 197

Noncarbonata S0

Lab. No. Col 18308-65-340 Field No. (/ 63) Project Publio Bsalth Sarvioe

ot e s S 74?4 74 C/



NATE

NARIDY CYCN

t (-2 1r (-

~UCcroven

S SUND WATER ¢y AN Lty 3. no. TJo
- _anty i Loc.No: WELL DATA ]
béxlt}_)le No.: Region: e : Drilled:
Inv : . e .
X . Depth Ft. Dia. - In.
W.O.No: : Cased : Ft. Peri. -
W Basin Gravel packed:
ocC. “, G, ] ) Use s Thd.
) * = T Tl 2 -~
7 ';,;, . » S 7E OWﬁeI’ :f?(;/l S'f/P(,-‘/(;c e,
ok (S-U  VAVE IS Remarks :
Samp. Pt. —
oo tine - Disch. - CALCIUM mI[MAGNESIUM
e . °F. IL.  obsic - - epm TH 1.6
Agency : PST ’60 o epm Ca _(A. 65
Remarks _O'/Q;/— epm Mg 0-6G |
SILICA mi {[IRON (dis) ml| IR ON(total) mi {e
F
A A A
me m4q mg Cao ppm l_‘@ Mg ppm
Factor ___ |Foctor ____ _ {Factor
20 |, 0070 |a | ALKALINITY
Asample _ 2. & sample . sample .
el —02H0 ool 76 ] o5l o ]
Siop pom[ 5.9 [|Fe ppm Feppm [ ]| 3 o0
SODIUM dil |POTASSIUM dil -%93—9’
K % %
Somple_[_'\]’___/ T Somple (6 T O
Curve -G — FOTAT ACKALINITY ~ osCos 57 ]
ags
v . C
SULFATE _______ml|CHLORIDE mlFLooriDe___m|05HCOs[ TG ] os cocog
I'ml=05mgq Cl NITRATE mi| BORON m!
U
Ct 00 ' 5 Corr. ml _Lf’_l’_L(’j_ A mg A mg
e . .2
<G 'O"’[B Foctor | Factor
mg Std Asample 0.020 A sample
sogeem[ .o - Jlcipem[ 0.7 JlFeem [ -o- JlNozpem[o0.5 ][Beem [ ]
SUM HARDNESS ml %No o, 4 pH epm eem
L6 as CaCOx 9.6k ‘co |_o.00 coyg
T/A ft SPECIFIC -7 3% : 2t
: -5 CONDUCTANCE 0.61 g L2 HCO3
DISSOLVED S A COLOR a
10s { 2 & - 5. 6
SoL ™ p O R(KCl) 394 & 2:©© so,
SIS . - L
4 R sample Q734 . 0.0l nNa 0.09___cCi
Total .
ota T G.O [ Nog
HCO3(082)_—""‘ Micromhos ‘ ° I 9 C, ( & %V
D.S. ppm Non-Carb at 25°c| laa || O Sum Sum
~ N 6.0
o= ¢ Gesos [, | ! =
co,= 7 : 95
i
|
{
!
l
1A i
!
Palmer 1958 opo 976263  DATE STARTED 9ia1 /6 & CHEMIST <




..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)
T
Laboratory Humber 13830
Date of collection .. .............. 6-3~79
Silica (Si0,)- vvveeenenennn. .. 88
Iron (Fe). (total) 1.4
Manganese (Mn). ................. c.04
Caleium (Ca) ..o v e, 15 .
Magnesium (Mg) . ................ 3.
Sodium (Na) .........c.oiivann . O.;
Potassium (K) ................... °.
Bicarbonate (HCO3) .............. 61
Carbonate (COyg) ..o oo ieeni it 00
Sulfate (SO¢) v vuee e 2.0
Chioride (C1) .. .vovveeenens 0.4
Fluoride (F) .................... e.0
Nitrate (NO3).. ... ... ... .... 1.2
Dissolved solids
Calculated .. ................... 5¢
Residue on evaporation at 180°C .
Hardness as CaCOs .............. 82
Noncarbonate hardness as CaCOy. . 2
Alkalinity as CaCOyq. .o onnenn... &o.
Specific conductance 4 :
(micromhos at 25°C)............ 107
pH 7.6
............................. :
Color. ... 5 I
1
i

19550 — ¥ell #1 at Boar Creck (Tapapa).~_ LI, Bite, 149C., clear appearance, cdomestic
use, sampling depth - 2°,

(6

S RRTIN

B



APPENDIX 5

U.S. Geological Survey water quality data for the Yukon River at Ruby

and Yukon River below the Totzina River near Tanana

APPENDIX A-5
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15-5648. YUKON RIVER AT RUBY
(International Hydrologic Decade Station)

LOCATION.--Lat 64°44'25", long 155°29'55", at gaging station on left bank at Ruby, 300 feet downstream from Ruby
Creek, 2 miles downstream from Melozitna River, and 2.2 miles upstream from Ruby Slough.
DRAINAGE AREA.--259,000 sq mi, approximately.
RECORDS AVAILABLE.--Chemical analyses: Jume 1966 to September 1968.
Water temperatures: June 1966 to September 1967,
EXTREMES, 1967-68.--Dissolved solids: Ninimum, 95 mg/l June 3-17.
Hardness: Minimum, 81 mg/1 June 13-17.
Specific conductance: Kinimum, 154 micromhos June 16.
EXTREKES, 1966-68.--Dissolved solids (1967-68): Minimum, 95 mg/l June 3-17, 1968.
Hardness (1967-68): Minimum, 81 mg/l June 13-17, 1968.
Specific conductance (1967-68): Minimum, 154 micromhos June 16, 1968.
Water temperatures (1966-67): Maximum, 18°C July 24, 26, 1966, June 24, July 11, 13, 1967.

CHEMICAL ANALYSES IN MILLIGRAMS PER LIVER, WATER YEAR OCLYOBER [967 TO SEPTEMBER 1968

MAG- PO~
ots- TOTAL caL- NE- TAS— BICAR-
CHARGE  SILICA [RON cruy UL SOD1UM S1UM BONATE SULFATE
0ATE [CFSY (sta21 (FE) 1cay (MG (NAY [{3] (HCO3} 15041
ocr.
01-05 33 9.2 - 38 6.1 2.9 1.1 130 23
06-14 188 9.0 .01 36 7.1 2.5 1.4 125 19
Ls-17 159 9.4 .15 39 8.0 5.2 1.9 139 20
JUNE
D2..- 8 5.2 -55 27 47 1.5 1.3 93 te
03-17 614 5.5 - 25 4.5 L.s [ 87 13
18-27 449 8.0 - 26 5.3 2.0 1.1 92 17
28-30 3t 8.2 - 27 5.6 2.2 1.1 [H 19
ULy
01-02 420 8.2 -- 21 5.6 2.2 1.1 95 [E
o8-17 338 8.6 - 31 6.1 2.6 1.4 110 22
18-27 308 6.9 - 35 6.7 2.4 1.7 1 22
28-31 27s 1.0 - 34 6.9 2.4 1.7 119 24
AUG.
01-06 215 7.0 -- 34 6.9 2.4 1.7 19 24
07-16 257 7.4 - 34 1.1 2.5 1.8 116 25
18-24 234 8.0 - 34 6.8 2.8 1.9 123 26
25-31 215 8.3 -- 36 1.1 3.4 2.0 131 26
SEPT.
ol... 218 8.3 - 36 7.1 3.4 2.0 131 26
02-05 21t 8.1 -- 37 8.0 3.3 1.7 138 27
o6-19 191 8.7 - 3¢ 7.6 3.7 1.6 130 25
20-30 183 8.9 - 32 1.6 3.1 1.6 123 23
ots- SPECT~
SOLVED NON- FiC
soLios CAR- COND~
CHLO- FLUO~  (SUM OF  HARO- BONAYE UCTANCE
RIDE R1OE CONSTI-  NESS HARO-  (MICRO- PH COLOR
DATE L (F) TUENTS) (CA,MG)  NESS HHOS
ocrt.
01-05 .6 .0 150 120 1o 238 8.0 15
06-14 L1 .0 138 19 Lr 233 1.7 20
15-17 3.2 .1 156 130 16 264 1.5 15
JUNE
02... 1.0 .2 102 87 1 13 1.3 90
03-17 1.0 .2 95 81 10 168 T.6 60
18-27 .8 .2 106 87 12 200 1.7 30
28-30 1.0 .2 11t 90 12 189 1.6 40
JuLy
01-02 1.0 .2 Let 90 12 189 16.0 40
08-17 .9 .3 1271 102 12 214 1.6 [
18-27 1.6 -1 136 1ts (%4 221 1.8 [
28-31 1.0 .t 136 L4 16 224 7.9 20
AUG.
01-06 1.0 .t 136 LLs 16 224 1.9 20
or-16 1.4 .1 136 s 19 221 1.8 20
18-24 .6 .2 141 (§%3 13 240 1.9 20
25-31 1.0 .2 149 19 12 254 7.5 20
SEPT.
ol... t.0 .2 149 L9 12 254 7.5 20
02-05 1.4 .1 155 126 13 262 1.8 10
06-19 1.8 .2 147 121 14 253 1.6 15
20-30 1.0 -1 137 1t 10 239 1.5 20

)67



15-5648. YUKON RIVER AT RUBY--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

Dav OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY  ™ARCH APRIL “AY JUNE JULY  AUGUST  SEPTEMBER
-- -- -- -- -- -~ -- -- -- 188 225 i 268
- -- -- = - - -~ == -- 188 229 270
-~ -- -- -- -- -- -- -- 165 196 233 281
-- -- -- - -- - - == 174 192 230 276
-- = -- - -- -- -~ -- 162 190 230 262
-- -~ -- - B -- -- == 167 190 231 245
-- -- -- -- -- -- - - 172 195 227 244
-- -- - -- R -— -- -- 176 201 226 264
-- -- -- - . - -- - 166 213 221 244
-- -- -- - = - -~ == 11 203 216 244
-- -- - - -~ -- -- -- 149 205 216 215
-- -- -- -- -- -- - - 1e2 206 225 265
-- -- - - -- -- - = 162 217 215 234
-- -~ -- -- -- - - -- 155 212 214 247
-- -- -- -- -- -- -- - 164 224 214 243
-- -~ -- -- = -- - -- 154 218 220 253
- -- -- - -- -- -- - 160 237 - 267
-- -- -- - -- -- -- -~ 166 225 231 264
-- -- -- - -- -- -- - 168 225 237 260
-- -- -- -- -- -- -- -- 168 228 235 231
-- -- -- -- -- - -- -- 178 235 242 236
-~ - -- -~ -~ -- -- h 179 225 223 240
-- -- -~ -- -- -- ~- - 18¢ 222 243 242
-~ -- -- - . -- -~ == 185 221 233 238
-- -- -- -- -- -- -~ -- 183 223 244 2471
-- -~ -- -- - -- -- -- 184 237 2642 2136
-- -- -- -- -- -- - - 185 221 245 244
- -- -~ -- -- -- -~ - 181 229 245 233
-- -- -- -- -- -- ~- -- 187 228 253 236
-~ -- -- -- -- -~ - - 184 223 250 229
- - -- - -- -- -- -- -- 225 259 --

AVERAGE -- -- -- -- - -- - == 17 214 231 248

INSTANTANEQOUS SUSPENDED SEDIMENT ANO PARYTICLE SIZE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
{“ETHDOS OF ANALYSIS: 3, BATTOM WITHORAWAL YUBE; C, CHEMICALLY OISPERSEO: N, IN NATIVE WATER; P, PIPET: S, SIEVE:
V. VISUAL ACCUMULATION TURE: W, IN OISTILLED WATERY

WAVER PARTICLE SIZE
TEHP- SUS PENDED #€ THCO
PERA- CONCEN-  SEDTMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INOICATEOD oF
TURE DISCHARGE TRATION OISCHARGE ANALY~
OATE TIME ( C¥ (CFS) (467D (TONS/DAY) ,092 .0N4 o008 015 <031 4062 125 «250 4500 1.00 2.00 SIS
MAR 5. 1968 1700 o 30160 56 4600
JUN 2 «e 2200 T 501000 665 300000 16 19 30 “6 61 78 93 100 -- -- - VBWC
SEP 19cceees 1700 -- L{E7C00 186 93900

/7




15-5648. YUKON RIYER AT RUBY
(Internatfonal Hydrologic Decade Stattoa)

LOCATION.--Lat 64°44'28", long 155°29'22", at gaging station on left bank at Ruby, 300 ft downstream from Ruby
Creek, 1.5 miles dowpstream from Melozitna River, and 2.2 miles upstream from Ruby Slough.
DRAINAGE AREA.--259,000 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: June 1966 to September 1969.
Water temperatures: June 1966 to September 1967, August to September 1969.
Sediment records: September 1967 to September 1969 (partial-record station).
EXTREMES, 1968-69.--Dissolved solids: MNinimum, 109 mg/l June 8-19,
Hardness: Minimum, 92 wmg/l June 8-19.
Spectftc conductance: MNintmum daily, 185 micromhos June 7.
EXTREMES, 1966-69.--Dissolved solids (1967-69): Minimum, 95 mg/l June 3-17, 1968.
Hardness (1967-69): MNinimum, 81 mg/l June 13-17, 1968,
Specific conductance (1967-69): Mintmum datly, 154 micromhos June 16, 1968.
Water temperatures (1966-67): Maximum, 18°C July 24, 26, 1966, June 24, July 11, 13, 1967.
REMARKS --Stream frozen over during pertod October to May.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG— f0-~
MEAN TOTAL CAL- NE- TAS-— BICAR-
o1s- stLica [RON CluM STuM SO0 1UM SIuM BONATE SULFATE
CHARGE (st {FE} (CA) (MG) (NA) (k) (+CO3) (504)
DATE (CFS) (MG/LD (uG/sL) (MG/LY (MG/L) (MG/0L) (MG/L) (MG/L) (MG/L)
OCT.
01-13 166,000 9.3 - 33 7.7 3.6 12 125 24
14-18 144,000 9.0 - 36 8.6 3.2 1.4 138 26
JUN.
08-19 254,000 7.4 .38 27 6.0 2.5 1.4 94 18
20-30 327,000 7.8 3.9 32 7.2 2.7 1.9 116 20
JuL.
01-16 224,000 8.6 1.9 36 6.6 3.2 2.0 126 22
17-31 72,000 8.1 9.1 s 6.5 3.0 2.0 120 22
AUG.
01-04 272,000 8.1 9.1 35 6.5 3.0 2.0 120 22
08-17 331,000 6.1 - 3s 5.8 2.9 2.3 124 15
18-27 247,000 7.2 - 32 5.8 2.8 1.2 101 23
28-31 206,000 6.5 .08 33 5.4 3.0 1.2 107 26
SEP.
01-06 206,000 6.5 .08 a3 5.4 3.0 1.2 107 26
07-30 188,000 7.0 - 30 7.8 3.1 1.0 110 22
ANALYSES OF ADDITIONAL SANMPLES
MAR.
08... 22,500 10 .07 44 9.6 3.7 2.8 164 26
MAY
30... 312,000 5.1 .19 26 5.4 1.8 1.6 88 17
JUL.
04... 239,000 5.7 .03 29 7.8 2.4 2.5 113 20
AUG.
12... 365,000 5.5 .03 32 6.8 2.3 2.2 111 24
SEP.
28... 183,000 6.9 .07 29 8.0 2.8 1.0 1040 14
DIs—
SOLVEO NON- SPECI-
CHLO- SOLIOS CarR~ FlC COLOR
RIOE FLUO- (SuUM OF HARO- BONATE COND—- {PLATI-
L) RIDE CONSY [ - NESS HARD - UCTANCE PH UNUM—
(HG/L) (F1 TUENTS)  (CA,MG) NESS (MICRO~ COBALT
DAVE (MG/L) (MG/L) (MGIL) IMG/L) HMHOS) (UNTTS) UNILTS)
OCT. :
01-13 .9 .2 143 114 11 239 7.4 15
14-18 .9 .1 153 126 13 261 7.2 15
JUN.
08-19 .7 .2 109 92 16 188 7.9 25
20-30 .0 .2 131 110 15 223 8.0 30
JUL.
01-16 .0 .2 147 118 15 237 8.1 10
17-31 2.5 .2 139 115 17 232 8.1 10
AL -,
01-04 2.5 .2 139 115 17 232 8.1 10
08-17 .7 .2 130 112 10 228 7.8 30
18-27 .7 .1 129 104 21 214 8.1 30
28-31 .7 .1 i30° 105 17 217 7.9 30
SEpP.
01-06 .7 .1 130 105 17 217 7.9 30
07-30 -0 .2 126 108 18 215 8.0 20
ANALYSES OF ADDITIONAL SAMPLES
MAR.
08.. .4 .4 178 149 15 294 7.5 5
Wy
30... L1 .2 102 88 16 175 7.9 5
JUL.
04... .0 .2 126 105 12 215 8.0 -
AUG.
12... 1.1 .1 129 109 18 223 8.0 30
SEP.
28... .4 .1 124 105 19 215 8.0 30

17/
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15-5648. YUKON RIVER AT RUBY--Coatiaued

SPECIFIC CONDUCTANCE (MICROMOHOS AT 259C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

INSTANTANEOUS SUSPENDEO SEOQIMENT ANO PARTICLE SIILE,

230
227
233
244
230

237
254
249
240
241

240
240
241
252
258

262

267
265

1

2

(HETHOOS OF ANALYSIS:

OATE

KAR "8, 1969
MAY 30......
JUL  4......
AUG 13..
SEP 28......

TINME

Log?
1130
2300
1100
1130

3 4 S 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

(T O e e A A O R I R A A S A A

(RN

1 T T T T T T T T W U0 A O

Frrn

!

EEEREREERE SAERARRR

e

APRIL

MAY

1 T T T N I A Y I O

[

i

JUNE

Jury

230
247
230
240
255

248
256
248
240
238

240
238
249
237
241

251
239
239
232
234

229
225
226
226
260

223
222
216
223
219
232

237

TEMPERATURE (°C) OF WATER, AUGUST TO SEPTEMBER 1969

8, BOTTOM WITHORAWAL TUBE: Co

Ve
MATER
TEMP~
PERA~
TURE OISCHARGE
t Q) (CFS)
0.0 22100
12.0 313000
16.0 239000
9.0 366000
184000

VISUAL ACCUMULATION TUBE: W,

CONCEN~
TRATION

(8GO

2
545
172
867
132

SUSPENOEQ
SEOIMENT
OISCHARGE

(TONS/0AY)

19
461000
498000
857000

65600

/72

DAY

9

9

9

CHEMICALLY DISPERSED;

T

Ne

T

7

IN OISTILLED WATERI

6 7

PARTICLE SIZE

AUGUST

5

226
221
229
217

292
279
228

a7
27
230
233
210

200
203
220
221
217

215
215
218
216
218

214
2s
218
216
223
27

SEPTEMBE

PERCENT FINER THAN THE SIZE (IN MILLIMETERSY

-002 .004 .008 .016 .03! .062 .125 .250 .

s
37
17

9
50
24

te
se
35

28
65
St

“2
T0
(34

58
16
17
38

216
219
210
211
210

213
211
213
213
217

219
27
216
216
216

219
217
215
218
220

219
217
216
216
217

218
220
217
217
222

216

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
IN NATIVE WATER:

-- -- --1212 11 11 1l 11 11 10 10 10 10 10 10 10 10 10 1O 10 10 10 1O 10 10 10
10 10 10 10 10 10 11 10 10 10 11 11 11

AV ER-
AGE
5 5 6 5 — 9
P, PIPET: S, SIEVES
METHOD
INOICATED [+ 13
ANALY-
500 1.00 2.00 sis
99 oo - - V(8w
95 1too - - vepw
100 - —_ - vCPuW
too - - - vu



15564800 iUKON RIVER AT RUBY
(International Hydrological Decade River Station)

LOCATION.--Lat 64°44'28", long 155°29'22", at gaging station on left bank at Ruby, 300 ft downstream from Ruby
Creck, 1.5 miles downstream from Melozitna River, and 2.5 miles upstream from Ruby Slough.

DRAINAGE AREA.--259,000 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: June 1966 to September 1970.
Water temperatures: June 1966 to September 1967, August 1969 to September 1970.
Sediment records: September 1967 to September 1970 (partial-record station).

EXTREMES, 1969-70.--Dissolved solids: Maximum, 169 mg/l Mar. 8; minimum, 92 mg/l June 12.
flardness: Maximum, 140 mg/! Mar. 8, minimum, 80 mg/1 June 12.
Specific conductance: Maximum, 280 micromhos Mar. 8; minimum daily, 161 micromhos June 12.
Water temperatures: Maximum, 18°C July 1, 2, 4-6.

EXTREMES, 1966-70: Dissolved solids (1967-70): Maximum, 169 mg/1 Mar. 8, 1970; minimum, 87 mg/l May 22-31, 1967.
Hardness (1967-70): Maximum, 140 mg/1 Mar. 8, 1970; minimum, 75 mg/l May 22-31, 1967.
Specific conductance (1967-70): Maximum, 315 micromhos Aug. 1-16, 1967; minimum, 154 micromhos
May 22-31, 1967.
Water temperatures (1966, 1967, 1970): Maximum, 18°C July 24, 26, 1966, June 24, July 11, 13, 1967,
July 1, 2, 4-6, 1970.

REMARKS.--River frozen over during period October to May. Miscellaneous chemical data published for water years
1967-70 and sediment data for water years 1967-70.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 VO SEPYEMBER 1970

01S- MAG- PO-
TOV AL SOLVED CaL- NE- ThS- BICAR-
CIs~ StLica IRCN IRON Clun SIum sgotum Stun BONAYE SULFATE
CHARGE (sto2y (FEY (FE} (Cay (NG (NR) (Kt (HCO 3 (SQ41

OATE (CFSY (HG/LY (UG/7L Y UGz tHG7LE (KG7Lt (NG 7Lt (MG ALY (HG7LL (nG/7L)
“aY

25-31 300C00 T.1 - 20 26 Se3 2.1 1.2 (13 18
JUNE

o1-30 362000 7.t - 20 26 5.3 2.1 1.2 (3] s
Juty

01-02 362C00 T.1 - 20 26 5.3 2.1 1.2 85 18
€3-23 340000 3.1 20 - 26 6.2 2.4 I.s 93 15
24-31 JLiceo 6.4 50 S0 30 T.3 3.2 1.5 110 22
AUG.

Ct-31 3ttcoo 6.4 50 50 30 7.3 3.2 1.5 110 22
SEPT,

or-21 311000 6.4 S0 S50 30 7.3 3.2 1.5 to 22 -

ANALYSES OF AOOIYIONAL SAMPLES

HAR,

Ce... 27200 to - 50 42 8.6 3.6 2.2 152 3
JURE

12... 331000 4.8 - - 24 4

e .8 1.8, 1.3 T8 16
‘bé:.. 317000 T.1 120 - 27 5.7 2.1 1.4 87 21
15¢a. o . —

ke 262000 5.6 60 33 6.8 2.2 1.3 110 22
2le.. ZfOOGO 6.0 - 160 34 1.5 2.7 l.1 114 23
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DATE

vaY
25-31
JUNE
01-30
JuLy
01-02
03-23
24-31
AUG.
ar-31
SEPT.
01-21

van,
08...
JUNE
12...
JuLy
12...
AUG.
15..
SEPT.
2leae

AVFRAGE

CHLO-
R{OE
(Yo}
(MG/7L)

SPECIFIC CONDUCTANCE (MICROMOHOS AT 25°C), WATER YEAR

OCTOBER

225
223
225
229
250

235

CHEMICAL

FLUO-
RICE
{F)

(HG/00

.2
.2
2
.2
.2
.2

~2

NOVEMBER

15564800 YUKON RIVER AT RUBY--Continued

ANALYSES, WATER YEAR OCTOBER 1969 TQ SEFTEMBER

o1s-
SOLVED NON-
SCLIOS CAR-
{Sum OF HARD- BONATE
NITRATE CONSTI- NESS HARO-

(NC3) TUENTS)  (CA.HG) NESS
(MG/L MG/ (MG/L) (MG/LI

.2 103 86 16
.2 103 86 16
.2 103 a6 16
1.4 to3 St 1s
.3 126 Los 15
-3 126 105 1s
-3 126 Les 13

ANALYSES OF AODITIONAL SAMPLES

-8 169 L40 15
.8 92 80 Lé
L.0 1os 91 20
-2 126 it 2t
.l 132 L7 24

DECEMBER JANUARY FEBRUARY MARCH APRIL

[
]

R T O O I I
i !

t

|

|
HE R

N

2

|

{
|

|
1
'
i
'
i
]
|
]
i

l
IR

|
|
1
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SPECI-
FI
COND-
UCTANCE
{MICRO-
MHOSH
176
176
176
194
219
219

219

280

161
19-03
217

225

MAY

183
183
183
185
164
179

PH

(UNITS)

JUNE

181
175
165
166
169

159
160
158
163
162

168
164
161
161
167

175
175
181
180
181

182
184
179
174
175

185
186
182
181
179

173

JuLy

178
183
191
190
197

187
186
186
190
186

189
208
188
190
206

190
192
195
203
194

197
195
209
235
212

215
213
211
207
208
209

198

1970--Continued

COLOR
(PLat-
INyM-
cosALY
UNITS)

20
20
20

S
1o

15

50

20

AUGUST

21t
211
219
212
208

217
214
215
216
234

237
240
239
218
219

27
215
210
210
217

27
230
228
228
209

205
207
212
206
210
216

218

TEMP~
ERATURE
{DEG Oy

OCTOBER 1969 To SEPTEMBER 1970

SEPTEMBER

208
211
209
233
230

236
221
220
220
222

220
222
222
224
224

223
222
234
234
235

AEER:
. @

P

i




DATE

KER .
19...
JUNE
09...
AUG.
15...

DATE

KER.
19...

JUNE
09...

AUG.
15...

15564800 YUKON RIVER AT RUBY--Continued

TEMPERATURE (°C) OF WATER, WATER

SUSPENDED SEDIMENT ANALYSES, WATER

SPECI-
FIC

CONO—

TEMP— UCTANCE

TIME ERATURE (MICRO-
(DEG C) KHOS)

1915 -0 300
1815 13.0 142
1640 15.5 229
sus. sus. Sus.
SE0. SED. SE€0.
FALL FALL FALL

OIAM. OIAK. Ol AM.
T FINER T FINER X FINER
THAN THAN THAN
<004 KM .D0O8 MM .0l6 MM

18 22 32

TUR-

BI0O— o1s-

Ty CHARGE
(31U} (CFS)

e 26500

60 594000

95 282000
Sus. Sus.
SED. S€D.
FALL FALL
OlAM. ODIAK.
g FINER T FINER
THAN THAN

<031 MM 062 MM

L 24 68
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YEAR OCTOBER

YEAR OCTOBER 1970

Sus-—
PENQED
SEDI-

MENT
(MG/LY

16

518

SUS.
S€0.
FALL
DIAK.
T FINER
THAN
<125 MK

87

1970 TO SEPTEMBER 1971

HaAY JUN JuL
—-— 8.0 17.0
- 8.0 16.0
- 9.0 1€.0
-——= 9.0 15.5
— 10.0 15.0
-_— 10.0 15.5
—_- 11.0 15.5
- 12.0 1€.0
—_— 13.0 17.0
—— 14.0 17.0
- 14.0 17.0
- 15.5 17.5
-_— 15.5 1€.5
- 14.0 15.5
- 14.5 15.5
—_—= 13.0 15.0
- 13.0 15.5
- 13.0 LELS
- 14.0 16.5
—_— 15.0 1€.5
- 16.0 L6.5
- 17.0 1¢.5
—_= 17.0 17.0
- 17.5 17.0
—= 18.0 17.0
- 18.5 16.5
- 18.5 17.0
-— 18.5 1€.0
- 17.5 —_-
-—- -— 1€.0
8.0 - 15.5
- 14.0 L€.5

TO SEPTEMBER 1971

Sus-
PENDED
SEDI-
KENT
DIs-
CHARGE
(T/DAY}

1150

831000

SUS.
SED.
FALL
DIANM.
T FINER
THAN
«250 MM

99

SuUS.
SED.
FaLL
Dl AK.
T FINER
THAN
<002 KM

Sus.
SED.
FALL
OlAM.,
T FINER
THEN
«500 MM

100

AUG

14.5
14.5
14.0
14.5
15.0

14.5
14.5
14.0
14.0
14.5

14.0
14.5
15.5
15.0
15.0

14.0
14.0
14.0
14.0
12.0

13.0

12.5
12.5
12.0

12.0
13.0
13.0
13.0
13.0
13.0

14.0

SEP

13.0
11.5

-
O me e

.
cow

@momoOo
IR
VWA WNOWn

~®@mo®
AR
wooow

O~~~
‘e

owooo

O~~~
LI I I )
oocooo



WATER QUALITY DATA, WATER YEAR OCTOBER 1970 TO SEPTEMBER

15564800

YUKON RIVER AT RUBY--Continued

olis-
oIS~ SOLVED
o1s- SOLVED MAG-
ToTAL SOLVED caL- NE-
ors- SILICa {RON [RON CIluM SiuM SOotuM
CHARGE (sto21 (FE) (FEI (Cal (4G) (NA)
OATE (CFS) (KG/L) tuG/sL) (UG 70 (4G /700 (4G7L) (MG/7 L) {
MAY
31-31 636800 4.2 -- -- 22 4.0 1.9
JUNE
oli-14 636800 4.2 - -- 22 4.0 1.9
15-29 433000 5.3 - - 26 5.1 2.3
30-30 324400 5.7 - -— 30 6.1 2.8
JuLy
o1-17 324400 5.7 -- - 30 6.1 2.8
18-31 312500 6.1 - - 36 6.4 3.2
AUG.
oL-28 312500 6.1 - -- 36 6. 4 3.2
29-31 224400 6.8 -- - 33 7.3 3.7
SEP.
0L-29 224400 6.8 -- -- 33 7.3 3.7
ANALYSES OF ADD(TIONAL SAMPLES
HMAR,
19... 26500 10 -- i80 42 9.7 4.0
JUNE
09... 594000 6.1 -= 4«0 22 3.7 1.2
JuLY
lé... 274000 5.6 2700 - 32 6.3 2.3
AUG .
i5... 282000 6.4 -- 130 36 6.0 2.8
01s-
ols- SCLVED NON- SPECI-
SOL VEO scuios CAR- FIC
CHLO- FLUO- (SUM 0OF HARO- BONATE CONO-
RIDE RIOE NITRATE CONSTI- NESS HARD- UCTANCE
{coy (F) (ND3) TUENYS) (CA,HG) NESS (VICRC-
OATE (MG/ L) (MG/L) (4G/L) (HG/ L) (4G/7L) (MG /L) MHOS?
MAY
31-31 5 -3 T 83 72 8 142
JUNE
ot -ie .5 .3 .7 83 12 8 142
15-29 .S «2 2 1ot 86 7 179
30-30 -5 -1 .1 (S8 ] 100 12 206
JuLy
oL-1i7 .5 .1 -l 119 100 12 206
18-31 1.0 .2 .1 136 17 1< 238
AUG.
01-28 1.0 .2 .1 136 (R &4 L& 238
29-31 t.0 -2 .1 134 Li3 L7 232
SEP.
ot-29 t.0 .2 ot 13¢ 1i3 L7 232
ANALYS ES OF ADOIT IONAL SAMPLES
HAR.
19... 1.0 -1 -6 169 146 20 287
JUNE
09... 2.0 .2 o4 83 73 1 142
JuLy
14... .5 .2 .0 120 106 19 207
AUG.
15... .5 .2 . 133 115 17 229

/

76

1971 --Continued

PO~
TAS- BICAR~
STUM BONATE SULFATE
(K) (HCO3 (S04}
HMG/L) (HG/L) (HG/L)
1.3 78 9.8
1.3 18 9.8
1.5 96 13
1.5 o7 19
1.5 107 L9
1.9 126 19
1.9 126 19
1.5 R4 22
1.5 [ R84 22
1.6 15¢ 24
1.1 T6 9.6
1.2 106 20
1.9 120 20
COLDR
(PLAT~
PH INUM- TEMP -
COBALT ERATURE
(UNITS) UNITS) {0EG Q)
7.6 S0 -
7.6 50 -
7.5 20 -
B.l to -
B.l 10 -
1.4 40 -
T.4 40 --
T.6 10 --
7.6 10 ==
7.8 10 .0
1.6 50 13.0
1.7 10 -
1.7 30 13.0
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