
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 

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 51 7 

Federal Center 
Denver, CO 80225-0425 



CONTENTS 

................................................................. Abstract 1 
Xntroduction ............................................................... 
Background .............................................................. 

......................... Location .................,................... 
History and socioeconomics .............................................. 

............................................................ Physicalsetting 4 
.............................................................. Climate 4 

Vegetation ............................................................ 4 
Bedrockgeology ....................................................... 6 
Suficial geology and soils ............................................... 6 

.. Hydrology ...................................*......................... 
......................................................... Surfacewater 

 flood^ ..................................*............................ 
Groundwater .......................................................... 8 
Ground-water and surface-water interaction .................................. 9 
Simulation of ground-water movement ...................................... f 0 

Drinkingwater ............................................................. 1 1  
Present drinking-water supplies ........................................... 1 1  
Quality of present supplies ............................................... 14 
Alternative drinking-water sources ......................................... 14 
Quality of alternative sources ............................................. 14 

................................................................. Summary 15 
............................................................ Referencescited 15 

Appendix 1 . U.S. Public Health Service well drillers' logs. aquifer test data. and 
ground-water quality for Tanana .................................... A- 1 

Appendix 2 . Data. assumptions. justifications. and data sources used in the 
............................................ MODnOWpackages A-2 

Appendix 3 . Example output file of the U.S. Geological Survey Modular 
............................... Fini te-Di fference Ground- Water Model 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 Ell 



FIGURES 

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

nearthevilIageofTanana .............................................. 3 
3. Hydrograph of mean daily discharge of the Yukon River at Ruby 

water years 1966-76 .................................................. 9 
4-5. Map showing simulated water-table contours and estimated direction of 

shallow ground water: 
4. With low streambed conductance in the Tanana area ...................... 12 
5. With high streambed conductance in the Tanana area. ..................... 13 

TABLES 

1. Mean monthly temperature, precipitation and snowfall for the combined 
periods 1922-76 and 1985-87, Tanana. ................................... 5 

2. Estimated peak discharges of the Yukon River at Tanana 
for various recurrence intervals ......................................... 8 

CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIAWONS 

Multiply BV To obtain 

millimeter (mm) 
centimeter (cm) 

meter (m) 

kilometer (km) 

square kilometer (kmL) 
liter per second (Us) 

liter per day (Ud) 
cubic meter per second (m3/s) 

inch 
inch 
foot 

mi Ie 
square mile 
gallon per minute 
gallon per day 
cubic foot per second 

degree Celsius PC) O F =  1.8x°C+32 - degreeFahrenheit(%) 

In this report "sea level" refers to the National Geodetic Vertical Datum of 1925-a geodetic datum derived from a 
general adjustment of the first-order level nets of b t h  the United States and Canada, formerly called Sea k v e l  Datum 
of 1929. 

Other abbreviation used in this report; 

m a ,  milligram per liter 

1V 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 FAA, and provides such infor- 

. mation for the FAA facility and nearby areas at Tanana, Alaska. 

BACKGROUND . . 

Tanana (fig. 1) is located in the western interior of Alaska at latitude 6~~10'00" N., longitude 
152°Q4'00" W., approximately 350 km west of Fairbanks. Tanana is on the noah 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. 21, which has a 1340-111 gravel runway immediately north of the village 
(Campbell, 1985; U.S. Army Corps of Engineers, 1987). 
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Figure 2. Location of Federal Aviation Administration (FAA) facilities near t h e  village of Tanana 
(modified from Ecology and Environment Inc., 1992). 



History and Sacioecanarnics 

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 (1 99 I), 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 OC, but temperatures range from 
a July mean maximum of 21.3 OC to a January mean minimum of -27.4OC. Mean annual precipi- 
tation is 336 mm; approximately 1,270 mm of snow falls annually @die, 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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Table I .  Mean monthly temperature, precipitation, and snowfall for the corn bined periods 1 922-76 and 1 985-87, Tanana 
modified from Leslie (1989); OC, degree-Celsius; m, millimeter] 

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

Temperature ('C) 

Meanmaximum -18.9 -15.5 -7.9 2.4 13.4 20.7 21.3 17.8 10.6 -0.9 -12.7 -18.8 0.9 

(Record maximum: 34,4 June 1933) 

Mean minimum -27 "4 -25.8 -2 1.2 - 10.6 0.4 6.9 8.4 6 2  0.7 -8.6 -20.4 -27.2 

(Record minimum: -57.2 1 anuary 1947) 

Mean -23.2 -20.7 -14.6 -4.1 6.9 1 3 3  14.9 12.0 5.6 -4.8 -16.6 -23.0 -4.4 

Precipitation 16.5 13.5 13.7 8.9 16.8 34.5 58.4 69.9 46.2 24.1 f 7.0 16.5 335.8 
(mm of moisture) 

Snowfall (mm) 208.3 1773 193.0 68.6 7.6 0.0 0.0 0.0 17.8 195.6 188.0 218.4 1272.5 



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 i s  composed of conglomerate, sandstone, 
shale, siltstone and minor amounts of lignite of Tertiary age (Chapman and others, 1982). An early 
report by Mertie ( 1 9 3 7) 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, we1 l 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. 
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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 theYukon 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. I). 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 km2, respectively. The mean annual precipitation of 5 10 mm was used 
to represent the precipitation for the drainage area of the creeks (Lamke, 1978). Mean annual 
streamflow estimates are 1.6 rn3/s for Bear Creek and 0.25 m3/s for NC Creek 

Several small lakes (less than 0.65 km2 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 airpoa. Tho 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 199 1. The flood hazard in Tanana area is considered low by the U.S. Army 
Corps of Engineers (1 993): 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. A m y  Corps of Engi- 
neers, 1993). Because of the low Rood 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. 
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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 frorn Tanana is about 637,000 km2. 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 intewals 

[Discharge in cubic meters per second] 

Recurrence intenrat 

2 years 5 years 1 0 years 25 years 50 years 1 00 years 500 years 

Ground Water 

Ground-water recharge to the Tanana area occurs from infiltration of precipitation, infiltra- 
tion frorn 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 W11- 
hams and Waller (1963) include ground water of the Tanana area. 

Tanana is located in a zone of discontinuous permafrost (Fenians, 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 compl~e ly  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. 
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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 rn. Ground water appears to be 
produced consistently from a layer of sandy gravel that occurs at depths of 10 to 20 rn below land 
surface. Bedrock which was found in about one-third of the wells, was reached at depths from 1 1 
to 43 m below land surface and at an average depth of 18 m. Well yields ranged from a low of 
0.017 Us to a high of 3.2 Us, and averaged about 0.80 Us. 

Ground-Water and Sudace-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 S w e y ,  1957-79). The drainage basin area for the Yukon River at 
the village of Tanana is 637,000 km2 and that for the Yukon River at the stream-gaging station at 
Ruby is 671,000 km2. The difference in the drainage basin areas between these two sites is about 
five percent. 

DATE 

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. Qpically, 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, 1 982). 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.'"e 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 £low 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, 19881, 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 $.A. Leake and R.T. Hanson (U.S. Geological Survey, written 
commun.. 1 993). 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 hodzontal, and the 
aquifer materials are homogeneous and isotropic. The data, assumptions, justificatibns, 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 153,360 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 
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permafrost is not a barrier to flow in the Tanana area. Potentially significant hydrologic features, 
such as Bear and NC Creeks (fig. 11, 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. 

DRlNKlNG 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 village school, health center, elderly center, council 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 lnc., 1 993). 

The average per capita water use for the village of Tanana is estimated to be 150 U d  for self- 
supplied water and 300 U 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 Ud. 
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Figure 4. Simulated water-table contours and estimated flow direction of shallow ground water 
with low streambed conductance in the Tanana area. 
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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. Sub permafrost ground water is commonly hard and occasionally contains dis- 
solved organic substances (W~lliams, 1 970). 

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 l )  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 mgL, an average hardness as CaC03 of 283 mgL, and an average iron 
content of 1.6 mgL (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 Drin king-Water Sources 

The FAA has requested infomation 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 l), 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. 
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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 m&, but concentrations of 1.86 mg/L were recorded 
on July 9, 1967 (appendix 5). Maximum and minimum sediment concentrations have been 
867 mgR, and 2 mgL, 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 I 

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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.. PR Ohl...U.m.m.H...*c..H....FT* T O . m . H . m H . ~ ~ Y . m . o ~ I ~ ~ ~ ~ H m ~ ~ . o ~ . m ~ ~ * . . ~ ~ ~ ~ ~ ~ w m ~ ~ ~ ~ a ~ ~ ~ ~ m ~ ~ ~  FROM .*...m........-..... l,...lTI TO .............-....*am..g4- m11e4m ......nm..m...........a....... 

.................. FROM .,.,.*..m.....,..c.....H. mm TO..... mmmFTm.am,..~..m~ma.~~mm~o~~~am~~~mm~~~.~~..~, FItObl .................o........ TO.~.o...n....~...,o,,~,,. .,m*...,. ............................ I 
t 

. . 
I 

w I PROM ..a. *.*.,..,*. • ...*.**.,JTe TO ..,..a.a......... ).me U**mET ~mm~......-m.-....**.~*..*.**.~~m..... w. FROM .......mn.-............... FT. TO .....mm*....... A .-..me... F I N......4..........m.....h.... h, 

hlESCL INFORnlATl ON: 

i .  









g .  . . . .  c 
& .  m 

: 3: 3 
1. . 
I . .  

2 



,-*; 
7% *., .*, *.t.\' .*r ?, , 

LOG 0 1  I I N  b y . A n &  L:DRI LLING~C%M I'AN'I'..' -i. 

KIND OF FORntATlQN: 

~nonr .......... _..., .... ,..*IT. TO ....... - .... l..-..mrl.FCrm....II. .... I .................,,... 
FIt O M  .......................... F"rm T O  ..H..........*...II1lI,. ma. .................................. 

FROM ........... "* ......*.. m* TO.......U..........Um**..m.. .."+ .................................. . .- . 
IrROMwa-wm..a~.~n*m~***mFf* T O * o ~ - m ~ ~ o - r ~ * ~ ~ o m m F S ~ ~ ~ ~ ~ . ~ ~ o m ~ ~ ~ u m ~ ~ ~ o ~ m m m ~ ~ ~ ~ ~ ~ m ~ m ~  ............................... .... ............ FROM ................ I.a..M...FT1 TOI.v.b .., .FT..=. 

htfSCL INFORMATION: 









, , . -.a .I . 
1.- -- ' -  I .  . I .  . - I - C . - - . . - - * . . - -  .d - . .-...I... -,-. ... . . . . . . . . . . . . . . .  .... C . . ,  

a ' , r . .  
*.r - -+r r. . - 

* :  .: 4 ' . . - . . l T T *  
I .  I 

-*' r 

: LOG O F  DRILLING by.A & . . L . D R I L L I N G  C O M P A N Y  3s 
i 

STATIC LEVEL OF WATER I T h  ..,... La,;; ..........................., ADDRESS ........... 9Fc12 ..HH.....~.,.-..~..I*U*U*U.I-.m~..~..~.~-..~..~.m.~..-.--.~...- 

............ ..................*......*............. D A T m ~ A ~ ~ ~ ~  ..._. -8t..9 ..19.62 .... -..... ..... ...... .....L...--.. GAL% PER I I R . . , . . ~  ,.,.,.,, . I 

FROM .......................... FS. I 

................ TO. "..*:*...~m.l 

.......... ......... FROM ...-... 2 ......*........IT. TO 18 ~ % d & m S ~ d ! * m * m . m * m  FROM ..s....mm.am.m -a+4e4a,.*IETe TO .............,..******,. IT *..,............................n 

....... ......... ....... ......*..... FROM m. TO 32 - . . F T . 6 d ~ . d e . ~ . s ~ d  fi.. 
Dark UravaX 

FROM .......................... TO ......... , . . . I . .U..p..~.a.~H,~*.. . .  ..... ~..~,~..~.~.~...~.... 
FRO!H...-..>~ ......... TO." ...... f 5 .......... rnQmSU...Qr~3:~1., 

FRO Rf ......................... .Frm 

. "  
%I1 caned t o  47'5". Cooing porforntod froa 40'51~ t o  4 4 V n ,  Foll 

grouted t o  10 f e e t .  
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AQUIFER TEST D A T A  SHEET Page 

ro ject NO, 76-621 R Project N a m e  Tanana W e l l  8 2 - 
o c a t i o n  of We11 PHS Hospital - Tanana, Alaska 

epth of W e l l  155 ft. L e n g t h  of C a s i n g  97 ft. Pumped wel l  / *selvalg-=~@+& I 
f Observation w e l l ,  D i s t .  to Pumped W e l l  ft. ~ o p  of C a s i n g  to S t a t i c  Level 

II 

a t e  D r i l l i n g  Completed 8-26-76 Driller Bordner Date ~ e s t e d g - 2 6 - 7 6  
T 1 

l ock  E l a p s e d  Time C l o c k  Elapsed T i m e  *avd- 
Drawdown 

Depth to 
B_5_-/.prr 

Depth  to 
i m e  S i n c e  Pumping Water T i m e  S i n c e  Pumping Water 50 SP 

~tartedJStopped from TOC Recovery Started/StoppedFrom TOC Recovery 

25 "6'" Sta t ic  Level --- 

I 

1 
1 

I 

1 

1 



A Q U I F E R  TEST F I E L D  D A T A  SIffET 
9 

Page - t of - ! 

c-- 

T a ~ h u L  o j e c t  No. / - - I  Project  Name - w e l l #  2 

cation of W e l l  5 \ - \ . o~P\T~L  - T & ~ L t d b  , & k ,  

pth of Well t Length  of C a s i n g  97 ft. Pumped W e l l  / 

Observat ion  Well, D i s t ,  to Pumped W e l l  ft, Top of Casing to S t a t i c  L e v e l  - 
te Drilling C o m p l e t e d  s-&Lw 29r3isL Date T e s t e d  - 
ock Elapsed Time e bep th to Water 

Elapsed Time epth to 
Since  Pumping *rater 
- / S ~ O P P ~  f XOIR .Toe 

C l o c k  
Time 

I ~ t a r t e d / w  l ~ r o m  TOC Recovery 
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.- .iz-*-l- 
.-. : '+: - . - -  - - - - - - .  . 

.L.-;*-.---. :.: :::::::-. WELL LOG '...._ . . - -0 . +\-.i . * .  . . 
. . -  . . 
. . - - U.S. PUBLIC HEALTH SERVICE. OlVISlON OF INDIAN HEALTH 

-. 

I 

- LOCATION ' r l ~ 5  ' I  7 ,  DATE STARTED - 8-7iD 
DATE COMPLETED . _ e- 7*8-76 CREW * E ~ E ~ L E Q  -. f l g ~ j j ~ . ~  

- - 
C _ -  - TOTAL DEPTH OF WELL is5 FT. CASING INSTALLED 9 7 '  - DIAMETER 6" %" 
I . .. - G R O W F ~ ~ J - , ? : . - ~  S C R E ~  SIZE +ra MFG. JOULISO'LJ 

- . .. . . 
LENGTH 10'. 

-. 
. * .  - . .I.. 

I .. .z-.-- .-.*.-:. - ~TATIC ' WATER LEVEL a 5 6" 
.-. - - HE; PUMPED 20 @.qOGPM DRAWDOWN Fr. 
s.:;-:.-.- --. -..*.-.-y. - - . .'.'*-. - -. *. * - - :  . - * .- 8 D E ~ O P N E N T  PROCEDURES RuJ s o ~ ~ . ; :  P u c r l  

6 *ow es 

o m  5 ~ l u b { 4 Z A a  

- r 

DEPTH 
DATE FROM - TO 

0 ' -10 '  

10' -34' 
3 4 ' -  42' 

42-1-45' - 
4-6' -34' 

FORM9rION , p l u g  44f iJ6L 

P R D Z E ~  ;; Lk  L d  GC 

sA*D 4 ~,r+n.r~.~ ' 

s a u - 4  L B A V  ~ ~ k . 4  
q ar . ~ ~ a 4  

- - .  - .  _. _ -. 

- 

49'  - SL' 
8 

FL'-~L 
'f3zt-l~L' 

102'-105' 
.) . 

- ~ L U E  ~ i P q  5-~LT 
I 

HPPD P d  b R a v a  ' 
I 

~~j~ LLfiqI LAYEQZS g075.J 

LOLL 

L ~ A Y  ( P ~ E P L ; ~ ~  C ~ W J L )  

.. .. :. _ .. * .. . - . . .. 
..-..I - .  
.-r---. .- 
;?:!::.:-: - 753'  .. +-.. 
f .-.--**-. 
,,-*-*-it. . ,* ..-., 
A-..-. '.' . ".._ - . . '  - ._. ..: '." . 

- I  . 
POLS, LLH 
(B 0 TTOA OF f l o ~ ~ )  

BLUE ~ ~ d - q  
.p&,f, -UP q L L - ~  q '  f S P . ~ L J ~  

. 
POCK, &.LA Y'(,-QTTOY OF 

105L108' 

I 

0 

I .  

- 
I 

"1. 1. 

+ 

,00'-, 201 

i2o'-rss' 
. . 

TASTE 4 o o b  
1 .  

APPEARANCE FRESH b o o b  

a. 
AFTER 24 HOURS I RON CHLORIDES 

TDS A L W , I N I T Y  
SPECIAL NOTES : pH 

. . ---* - -  * . # G e T  14 

... . . . -4 - -.p .:-a* c e s d - - b w .  - , 70 $ 7 . E E E ? T - . - r + P  
s . 4 -  .'5 :'.* . . .*/' - - 

w,)' G .  T~&T~;~-~T 
5 7 - I  ' f l  ~-u@==' 

1 

'-A t i: . I M 2 < I  1 )/. <G >Cr7 4, 

- 

- 
WATER DATA FIELD TEST 



- 
WELL LOG 

7/17 b 
U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH 

3 /f,,w,,A( - - Y /&MA, HE DATE START ED LOCATION 1 - 
# I 

DATE COMPLETED ~ / 4 ~ / 7 ~  . - - + .  DRILLER iz? ~ ~ W ~ V F L .  (I *f'# &&.fk 

T O T A L D E P T H D F W k L f i J  FT.CI\SINGINSTALLED 6 %  77 ' 
I 

DIAMETER 

GROW d? mu .f- SCREENSIZE /rO M F d u  LENGTH 1 0 
STATIC WATER LEVEL HRS. PUMPED @ GPM DRAWDOWN F$. 

HOLE DIAMETER 

Sol1 DATA TO 15 FJ.- 
FEET THAWTO 
BOITOM OF FROST & MATERIA 

I 

SEASONAL OR PERMA E R O S T P ~ ~ ~ *  

WATER DATA FIELD TEST - 
TASTE 
APPEARA~NCE FRESH 
AFTER 24 HOURS 
l RON 
CHLORIDES, 
TDS r 

7 . 5  * - S A T I C  LEVEL PUMP TEST' 
t PUMPING LEVEL 3%--@ a GPM .. 

AFTER -. HRS. 

HIGHEST RECOMMENDED PUMP RATE' 
-* f . 

8' ESIIMAZED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 



WELL LOG 

U S .  PUBLIC HEALTH SERVICE, DIVISION OF INDIAN H E 9 L l l i  

LOUTION PHS Hospi t a l  -Tanana, A1 aska DATE STARTED August 18, 1976 

DATE CQMPLmED Auqust 28, 1976 Bordner & ~ o m e r  

. I TOTAL DEPTH OF WELL 155 . W I N G  INSTRLLED 97' D X M E R 8 "  & 6'' 

GROUT Bentonite SCREEN SIZE 640 MFG, Johnson tENG7-H l o g  1 
STATIC WATER LEVEL 25'-6" HRS. PUMPED 20 @ - 50 GPM URAWDOHN FT. :i.,.; . . . .  ;.-:.. .'. - . r .. .' 

C.1. - .  DEVELOPMENT PROCEDURES Run surge blocks 8 h 

Frozen sand & gravel 

Sand & gray clay 

Rock, clay (gray) b sand 
Rock, clay (bottom o f  hole) 

* '  

- 
r-, r m  WATER DATA FIELD TEST 

TASTE Good APPEARANCE FRESH Good 

*. 
- iCHLORIDES 

TDS ALKALI N I7Y PH 
SPECIAL NOTES: 

See attached drawing. 
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WATER WELL ANALYSIS 

SANITATION FACI LIT1 ES 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 Envi ronmental Heal t h  

CONTENTS : 

1. PROJECT HISTORY 

2. CHEMICAL WATER ANALYSIS 

3. WELL LOGS 

4, PUMPING TEST 

5. TIME DRAWDObfN GRAPH 

6. COST SUMMARY 



PROJECT HISTORY 

The existing well source for the  PHS Hospita l  i n  Tanana was contaminated 
by an o i  1 s p i i  1 i n  l a t e  1974. As a result, OEH was approached by the 
Hospi ta l  ' s  Construction and Maintenance Branch to dri 11 a new source. 
An agreement was reached, and the sum o f  $9000.00 was transfered t o  OEH 

- control. 

A PHs drill  rig i n  Koyukuk had been leased to the state  over the winter. 
Part of  the lease agreement ent i t led PHS to have the state barge the 
drilling equipment t o  Tanana, free o f  charge t o  PHS. The drl'll ing  
equipment arrived i n  Tanana i n  July 1976. 

Charlie Bordner and Henry Horner drilled the new well i n  August. The 
well was drilled t o  a depth of 155 feet, as i t  was fel t that  the water 
bearing formation was somewhat shallow. As no water was h i t ,  the casing 
was p u l l  ed back to 97 feet. The remainder of the hole was f i  1 led with 
cuttings. 



> r m =  . 1 :zc-porr. to : Al-*al  II;GC?-Ty, Afi:-fI:im OFFICE J< 
QPFXCi'. OF X:3VX?O?TlEXThL. HEAtTt1 
1'.  i?. TbfiX 7-7t41 

c 0;; LOCATIO>::J-~~*~ - - 7/4fr / + S P / r ~ d  / G*H~A. AkfiFlC4 
.a: jLECTED BY: 
$:.I / J : - H , q m v L i c ~ ,  Tc. DATE /79 f i O U ~ -  7.- 004 p I 'L 

I LLPO w4?l-l m r ~ e - - h -  Depth a L Gallons per minute - 5-0 - 
Surf ace Ihtci-: - Temporary / / Permanent ~7 - - 
Iluml~er of Ii~filcs S~rved: - @ j & ~ O O L  + & ~ f , ~ ~ ~  
Treatfiient: - - Yes 1 - 7  NO - New or L x i s t i n ~  Source gr{N/~7/&& 

PURPOSE OF AIJXLYSIS 
. - - - 

- 
/ 2 .  I!accr ka~proval for Bui ld ing  Permit. (Column 1) 

C. 

2. Rotttine Analysis .  (Column 1 & 2) 
-. 
/ 3 .  Spcc in l :  Check S p e c i f i c  Items for Analysis (C~lremns 1,2,3) 

- Analysis Limtts 
CII 

Anal. L i m i t  Analvsis Limfts 

Z o l i d s  1 
Arsenic {As) 

1 0.0 
[inc (z;: 
Rarium 1 1.0 
Cadmium C d )  
Jl.ead ~ b )  1 I O.O~ 

Ilal?p,anese ( ~ n )  I 

I .  

c 
#;I ?bl3 5- >/. tt/ ?:: 

':I Ri.nsc container ~cvcrnl times .l.n water source to sampled. r r r  

1'iac.c snmnple i n  carton niailcr, and foxward to: 

Z;1!CI, !Scilicnl A r t s  l:Ldf.,. 
I'ortcI~ ,1 
Juneart, AK 99801 



kTLL LOG 

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

IDCATION 
I 

s a / h L  DATE 

3// / ' DRXLLER & / ,?&y DATE C O X P L ~ E D  4 ~ *  e//3 - 

T O T A L D E P M O F V E L L ~ ~  FX. U S I X W S T A L L E D r 5 ~ ~  D U H R E R b n  
i r  

Md/v& t GRom 4%s - / g E P f &  LENGTH 17 

STATIC. WATER LEVEL +/ HRS . P n P E D  4%+@3b -fb - m M .  DRAWDOWN mm 
- .  

I 

. . 

I 

. ' 

SPECIAL NOTES: . 



\;ct5!,t LOG 

U.S. PU8tlC HEALTH SEE'JICE, DlVfSION OF :I. DlkN HEALTH 
e-. <.  5Jc*.E' - ' C OF - t 

r 
-- 3? Go <...>'f -!-...jLj- --- - 4 d c  o- - 

f /- 
LOCAT! ON i+k r s t  H L - I + ~ -  C C7c I *  ~AT:. STARTED . . -. 

DATE CO?,!?LETED 3 - 2 .t -5' DRILLER 5 - -- , * A a  &L&L - * +  *. 

a 

TOTAL DEPTH OF WELL 14-4 - FT. CAS1 NG I l<;ll'i\ L l E D  DIAMETF , k - 
GROUT dR' SCREEN SIZE xK--' MFG, I L E N G M -  . .+- 

STATlC WATER LEVEL HRS. PUPAFZs";,. @ - GPM DRAWDO'L';: . FW:- + 

HOLE DIAhIETER 
CASING OlAMETf R 

FORMATION 
SOIL DATATO 15 FT. 

FEET THAbtiED .. - 
BOTTOM O f  FSOST & MATEFZl.L-! . 

SEASONAL C3 PERMA F R O S T - .  .. 

. . 
WATER DATA FiELD TEST 

- " - . TASTE 

I APPEARANCE F R E S H , W / . ~  C 

1 - AFTER 24 H!'JUfiS - cah-Af 

1 IRON u 

! TDS 
1 
i 

4 s  PUMP TEST - - ST'- . 'S LEVEL 
# 

PUMPING LEVEL t C c  63-. ?5 GPM 

AFTER 2 "Lww 

I 
HIGHEST RECC?;?lt\ilENDED PUMP E .' 

- .  . WILL STATIC LEVEL CHANGE W;:' ' 
TlDES OR FROST,- 

- 

ESFlL4ATED W A N  HOURS FOF( DRlLLlMG HOURS FOft - TOTAL JogM- .- e- 



U,S. PUDLl C EIEAZTt 1 SEFEVICE, DIVIStON OF INDIAN HEALTH - -2- 
tCCATIOP1 1 -*+* +SLY DATE STARTED 3- 3 0  - F D  

J 

DATE CCMPLETED lei -7 DR~LLER 5 r, u-khd - 
TOTAL DEPTH OF WELL 5 5  . FT. CASING INSTALLED 50.' - DlAMETEH 6 I C  

GnOUT W / Y  SCREEN SIZE " 1 it' MFG. LENGTH 

*STATIC WATER LEVEL U/V HRS.PUMPEU - @ - GPM ORAWOOWN - 6 

HOLE OiAMETER 
CAStNG DIAMETER 

i FORMATION 
SOlL DATA TO 15 FT. 

FEET THAWED 
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA EROST 0 

- WATERDATAFIELDTEST - 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS 
I RON 
CHLOSI:DES. 
TI3S 

PL'MP TEST STATIC LEVEL 

PUEr:PING LEVEL @ GPM 

H l G H E S t  RECOMMENDED PUMP RATE 

WILL STATIC C ~ V E L  CHANGE WITH 
TIDES' OR FROST 

1 

DEVELOP PROCEOUHE , 

ESTll\rIATED MAN HOURS FOR ORlZLlMG HCTJRS FOR TOTAL J00 



WELL LCG 

Us, PU9LIC HEALTH SERViCE, DIVISION OF tNDtAN HEALTH 
I 

/ 
L Q C ~ \ ~ . I ~ N  ' .  , &:Ac&/! b , g ~ ~  fit DATE STARTED 

.- 
DC.TECOWPLETED ~N/, /sD - DRILLER ^;7-p,.g -Yt $1: #. i~~ft l  d4&. 3 .# /&(c: 

I - - 
TOTAL DEPTH OF WELL 55 

1 Cc 
FT. CASIKG ~NSTALLED DIP.~~ETER 6" 

N/P A//& hi!' LENGTH 
- 

GROUT SCREEN SIZE * MFG, 

STATIC t W E R  LEVEL U/P HRS. PUMPED - @ - GPM DRAWOOWN - m. - 

DEPTH 

HOLE DIAMmER 
CASING DlAMEtER - 

SO1 L DATA TO 15 IT. 
FEET THAIot!ED 
BOTTO?.4 OF FROST 8( MATERfAL t 

S W O N A L  OR PERMA EROST e5 
I 

WATER DATA FlELO TESt 
- + TPsrE 

m?EARklr;CE FRESH 
A-EE 24 HOURS 
IRON N P O G  

TDS 

PUM? TEST - @ -STATIC LEVEL 

I PUMFlNG LEVEL a G: - ; 

HIGHEST RECOMMENDED PJMP RATE 

WILL STATiC LEVEL CHANGE tYfH 
nDES <b ' OR FROST DL/ N @ L ~  

ESEUATED MAN HQURS FOR DGIUING 0 9  zir.:, 
.y HCYRS FOR TOi2.L , .R 40 /JJ?, - 



-* 

LCC??T I 0 FI ! DATE STARTED fV&r 1 - l q F h  0 

DATE COhlPtETE'ET f 0 - 3 - 9 C  ORlLtER 

S O !  TOTAL DEPTH OF WELL ' FT. CASING INSTALLED - DIAMETER # '  

GROUT f a / c  SCREEN SIZE M FG. LENGTH 

'STATIC WATER LEVEL f-rRS, PUMPED @ GPM ORAWOOWN 

HOLE DIAMETER 

FORMATION 
SOIL DATA TO 15 FT. 

FEET TEtAWED 
BOl7OM OF FROST & MATERIAL 
SEASONAL OR PERMA EROST 

WATER DATA FIELO TEST - 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS 
IRON 

TDS 

PUMP TEST - STATIC LEVEL 

PUMPING LEVEL e GPM 

AFTER H RS. 

HIGHEST RECOMMENDED PUMP RATE 

TIDES' OR FRQST 

* 1 

DEVELOP PROCEDURE I 

ESTtfiA.4TED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 

4. I 

cn~w - - - I 



WELL LOG 

U.S. PUBLIC HEALTH SERVICE, DIVISICN OF INDIAN HEALTI4 

rnIC.l/fl . )AJ//x& I L .  ;9N3 . if3 DATE STARTED / o / ~ / ~ ' o  - - 
3. ':C?;I; FLETED /O O R I L L E R - ~ ~ E V E  c r ~ ~ ( F - f i /  ~~. ; i+~<-  

8 

60' 61' . 
To': * DSPTH OF WELL 60 ' FT* CASI:U':3 INSTALLED D (.,4t:i ETE R - 

. A//& G -  I SCREEN SIZE MFG. u/! LEI\!C;TH+b . - 
ST!.-:; *i#RTER LEVEL Dz?/ HRS.  PYMPED .- @ GPM -0 RAiYDOWN , ,  FT, . - 

(OLE OIAMETER 
CT-SING DIAMETER 

FQR11lATlON - 

5 b y  MA rd;~ c 

&.@UEL - .. 

I 

SO1 t DATA TO 15 FT. 
FEET THAWED 
BOTTC:J OF FROST & MATZilIAC 
SEASOrJAI. OR PERWA FROST 4 Fq 

WATER DATA FIELD TEST 
. -- 

.'- . TASTE W-t/ J - m ~  
APPEARANCE FRESH--- 
AFTEfi 24 HOURS 
IRON 
CHLORIDES. 

PUMP TEST - - S A T E  LE'JEi 

PUMPIkS LEVEL 8 C: : 

AFTER H RS. 

HIGHEST RECOMMENDED Pt'S? RATE 

W f l t  STATIC LEVEL CHANGE t4JlTH 
TIDES OF? FRQST C Q C ~  

0 E-; :;:,Of? PROCEDURE , D/Z y fl&&E . . 

ES'i'i?.:.'iTZED MAN HOURS ?OR DRltt lNG 4 0  H&RS *FOR TOT.::. :.23 . .- - 



# 

.& U.S. PUBLIC HEALTH SERVICE, DtVISION OF Z?JD1AN HEALTH 

LPCATICN r - DATE STARTED 

DATE CO?\lPLETED 

TOTAL DEPTH OF W E L L  FT. CASING INSTALLED 

' GROUT SCREEN SIZE M FG. LENGTH 

-STATE WATER LEVEL HRS. PUMPED a GPM DRAWDOWN 
. - 

HOLE DIAMETER I 

CREW 

- 

CASING DIAMETER . . OEWH . 
FORMATION 

SQt t DATA TO 15 FT* i 
! 

FEET THAWED /=-A- BOITOM OF FROST & MATERIAL 
SEASONAL OR PERMA EROm 

.5- 30 ! 

! 

WATER DATA FIELD TEST . 

30- y6 TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS i 

IRON i 
' I  

CHhOFitI3ES, ! 

y6-'60 TDS 

! 

PUMP TEST - STATIC LEVEL 

PUMP1 NG L W E t  @ GPM 

AFTER H RS. 

* 

HIGHEST RECOMMENDED PUMP RATE 

WILL -ATE LCVEL CHANGE WTH 
TIDES' OR FROST 

.. 
L 

I 

DEVELOP PROCEDURE - 

EmlhrtATED MAN HOURS FOR DRILLING 
I 



WELL LQG 

US, -LIE HEA(L;TH SERVICE, OIVlSlON OF IMOlAN HEALTH 

Y 
LOCATION 4 r\ $+-at 

DATE COMPLETED 1 &:---+ - yp .DRILLER 

&t- 
/ 

TOTAL DEPTH OF WELL FZ (=*SING INSTALLED.&. DIA~IETER - 
GROUT ' & : / v  S- SIZE MFG. LENGTH 

STATIC WATER LEVEL HRS, P U M P E ~  8 GPM DRAWDOWM FTm 

HOLE D l & !  

DEPTH CASt NG DCASIdETER 
FO EF;YP-Tl ON 

Sgi l, DATA TO 15 FT. 
FEET THAWED - 
8OTTOM QF FROST & hlkTERlAl 
SEASONAL OR PERMA EROST 

IVATER DATA FIELD TEST 
--  - TASTE 

AP?EARANCE FRESH 

I 
AFTER 24 HQURS 
IRON 
Ct~LORIDES, 
TDS 

I 

PGMP TEST - STATIC LE'\,"EL 

PUF.C,PlNG LEVEL @ GPM 

AFTER H RS. 

. =. 

HIGHEST FZEC'OM~~ENDEU PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

8 
J 

I 

DEVELOP PRCCEQURE ,, 

ESFSMATED MAN HOURS FOR C ~ V L ~ F I G  HOURS'FOR TOTAL JOB 







m 
l e a -  
#r VI rn 



' A o - -  ---- t ~ ~ ~ e - c c  t c a m c  J A/ / '' . we11 a s  -Vq 

'f ,th of i e i l  YY Et. ~ e n e h  of C a s i n g 3 f  ft. Pumped We11 O b s e r v a t i o n  

' ~ b s e r v a ~ i a n  H e l l ,  D i s t .  to Pumped W e l l  ft. Top of cash9  to S t a t i c  LC 

I 180 (3  hrs.)  

1 240 (4  hrs.  ) 



.TJ  - - - --- _ ~ 2 .  ;*J~'c' t ~aarne ////P /J J J  /' W e l l  #d--o-&, . - - 
I 

* ~ 4 p & g  ;cntlon of W e l l  adbh / +L~#:L 
\ .pth of icil fY ft. Lenp,h  o f  Casing* ft. pumped W e l l  O b s e r v a t i o n  BE 

~ b s e r v a t ' i a n  W e l l ,  D i s t .  L-n *urnpea Well f t .  Top o f  ' ~ a s ' i n ~  t,o s ta t i c  &e 

k r i 1 l i n u  C o n p l c t e d  3*20 *p/ Dri l l er  

E l a p c c d  T i m e  



. - 

CHElf lCAL & CEOLO WCAL LABORATORIES OF ALASKA, INC- 
TELEPHONE (9073-27940t 4 ANCHORAGE INOUSTRlAL CENTER 

-.m-~. 274-3364 5633 8 Street 

ANALYTICAL REPORT 

EMARKS W e l l  Located River Bank in Front  of SWE IDATE COMPLETED - 4-10-81 I 

VSTOMER H e a l t h  Service SAMPLE LOCATION:, Tamla,  lUa&a 

]Ag .S i l  ver <O .05 []P ,Phosphorous c0 .05 []Cyanide 

- ATE COLLECTED 3-23-81 TIME COLLECTED : 

]Au.Goid <Om 05 []Sb .Antimony <0-10 []Total Dissolved 185 

FOR LAB USE ONLY 
RECVD.BY GY 'LAB # 7126 

So? ids 
]B ,Boron <0.05 []Se,Sel enium ~ 0 . 1 0  [ l ~ o t a l  Volatile 

Sol i d s  
]Ba,Barium 0.29 []Si .S i l  icon 5-0 []Suspended 

- - 

Sol ids 
- - 

56 
pended Sol i d s  

]Ca .Calcium []Sr ,Strontium 0.19 []Hardness as - - 

]Cd .Cadmium <0.01 [ ] T i  .Titanium <O. 05 []A1 cat? ka i n i t y  as 170 

]Fe. Iron 0; 14 []Zr .ZTrconium <a. 05 [I 
* * * * * Sr 

IHg ,Mercury <a. 10 [IAnrmon i a  [lmmhos Conductivity 300 
N i  trogen-N 

IK.Potassiurn <1 [] yjedahl []pH U n i t s  7.3 
Nitrogen4 

(Mg.Magnesium 14 []Ni tra te-N []Turbidity NTU 

IMn .Manganese 0-38 [ ]N i  tri te-N []Color U n i t s  



WELL LOG Located at Blbck 6; Lot 1b 

U.S. PUBLIC HEALTH SERVICE, DIVlSlON Of  INDIAN HEALTH 

LOCATION Tanana, Alaska - Judy Sommers DATE STARTED March 2 2 ,  1981 

DATE COMPLETED March 24, 1981 OR1 LLER Pete ~rchibald/Glenn F o w l e r  

TOTAL DEPTH WELL 52 FT. CASING 1NSTALLED 5 2 '  DIAMETER 6" 

GROUT 
cement bentonite SCREEN SIZE 20 s lot  MFG. Johnson LENGTH 5' 

STATICMtATER LEVEL 31 HRS. PUMPED 12 20, GPM DRAWDQWN 73" FT* 

HOLE DIAMETER 
CASING Of AM ETER 

FORMATION 

Frozen silt 

Sand 

Gravels 

B l u e  clay 

sor~  DATA TO 15  IT. 
FEET THAWED 
BOTTOM OF FROST & MATERIAL 2' 

SEASONAL OR PERMA E R O X  

WATER DATA FIELO TEST 
T ~ E  no i ron  taste 

APPEARANCE FRESH go* 

AFTER 24 HOURS no visual trace of iron 

l RON 
CHLORIDES. 
TOS 

PUMP TEST 31' - STATiC LEVEL, 

PUMPING LEVEL 49 " @ ** GPM 

AFTER H RS, 

HIGHES RECOMMENDED PUMP  ATE 
WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

DEVELOP PROCEDURE , 

ESTIMATED MAN HOURS FOR ORltLtNG 40 hours HOURS FOR TOTAL .I08 40 hours 

CREW 
Pete ArchibaldIGlenn Fowler - I 

/-- 

. f L 

t - 

4 * I 



WELL LOG IlGC &?<- e DL.-.-- . . - -&*,, -*- 

L;3T C 

US. PU8LIC HEALTH SERVICE, DIVIS10N OF INDIAN HEALTH 
la 

LOCATION . g c P ; ' j : ~  ' u d -{II\E~S,~ STARTED 3/22 
j'sr 

DATE COMPLETED d 
I DRILLER iqc &ZCq ; t'a~b I' &=I ;%/ ,,qzg;t cr- 

"c-7 ' .* . -- - 
TOTAL DEPTH OF WELL LL FT. CASING INSALLEO - DIAMETER -"' 

& X / J E A f T  - 
GROUT ~ a ! m l r e  SCREEN SIZE Z" SLDr MFG.  LENGTH 5/ 
STATIC WATER LEVEL 31 - HRS. PUMPED IZ Q Za GPM DRAWDOWN 72 " =- . 

DEPTH 

HOLE DIAMWER 
CASING DIAMETER 

FORMATION 
SOIL DPJA TO 15 IT, 

FEET THAWED 
BOTTOM OF FROST & MATERlAL 2 ' 
SEnsONAL bR PERMA EROST SmhC 

WATER DATA FIELD TEST 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS ~3 v & d  TZCC a-..//Cs~! 
IRON J i 

TDS w 

PUMP TEST 51 - STATIC LEVEL- 

PUMPING LEVEL 44 ' @ 247 GPM 

A n E R  H RS. 

. .- 
HIGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

4 v z q ~  ZLSY DEVELOP PROCEDURE - 

ESTlMATEO MAN HOURS FOR DRtLtfNG 40 #e5 HOURS FOR TOTAL JOB 49  h<.-Z 
=- 

/ '  

' S 

CREW - 



LOCAT t ON DATE STAl-ITED 
2-2- ,J=/ 

A 

DATE COMPLETED .3- ,?~*  f+/ DRILLER 
- 

I 
TOTAL DEPTH OF WELL FT, CASING INSTALLED r2 - D[AMETER t" I 
G R ~ U T  SCREEN SIZE & M FG. ? Z  r' I 
STATIC WATER LEVEL 3/ HRS. PUMPED /* @ GPM DRAWDOWN = 

HOLE DIAM€TER I 
DEPTH CASING DlAMETER 

FORMATION 

- 

. I 

I 
I 

SOIL DATA TO 15 FT, 
FEET THAWED 
BOTTOM OF FROST & MATERIAL 
SEASONAL OR PERMA 6ROST 

S ; . p / o -  k C 

WATER DATA FIELD TEST 
TASTE / - a/( 
APPEARANCE FRESH*, 
AFTER 24 HOURS-. 
IRON 

. CHLORIDES, - 
TDS 

c;n s o -  ?/ PUMP TEST - STATIC LEVEL 

PUMPfNG LEVEL 7 7  @,A, GPEA 

AFTER H RS. 

HIGHEST RECOMMENDED PUMP RATE 

WtLC STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

DEVELOP PROCEDURE - 
I 

C 

ESTIMATED MAN HOURS FOR ORILLING- HOURS FOR TOTAL JOB 
* 

* 

CREW 
1 

' a -  



- .  ~ . . J & & & ~ K . ~  
jcct NO, Prs-Jcct  N a m e  WCII a 3-2 74, 

\ . - 
~ t h  of wcil kt. Len-h of Casing *rz ft, Pumped Well mseriation We 
~ b s e r v a t - L a n  Well, D i s t .  .to Pumped Wclf 

. - 
ft. ~ o p  of '~a;:ing to Stat i c  LE 

.c D r i l l i n g  Conplcted 334/Ty /  D r i l l e r  ate T e s t e  



WELL LOG 
. . . 

DRY HOLE 

US. PUBLIC HEALTH SERVICE, DlVISION OF INDIAN HEALTH 

L ~ ~ ~ ~ ~ o N  Tanana, Alaska Next to Episcopal Church DATE STARTED March 3 .  1 981 

DATECOMPLETED M U C ~  16, 1981 DRILLER Pete Archibald/Glenn Fowler 

TOTAL DEPrH OF WELL 80 FT. CASING INSTALLED 80' DIAMETER 6" 

GROUT NIA SCREEN SIZE N/A M FG. 1 LENGTH N/A 

STATIC WATER LEVEL N/A HRS.  PUMPED 8 
-- GPM DRAWDOWN "' m. 

Brown fine sand I 

HOLE DIAMETER 

DEPTH CASING DIAMETER 

U , .  

Beyond 53 feet the 
drilling became ve 
diffkcult. They ha 

Frozen s i l t  

to drive the casing 
and then d r i l l  the 
plug out, 1% hours 
to drive t h e  pipe 
I. 3oot and then 
d r i l l  the plug out. 
It was decided by 
the staff gwlogist 
that we should pull. 
out and attempt 

FORMAT! ON 

1' -17 " 

another hole, 

SO! t DATA TO 15 FT. 
froze t o  17' FE€T THAWED 

BOrrOM OF FROST & MATERIAL 17' 

SEASONAL OR PERMA EROST seasonal + permafrost 

WATER DATA Fl EL0 TEST 
TASTE 
APPEARANCE FRESH 
AFTER 24 HOURS 
IRON 
CHLORIDES. 
TDS 

PUMP TESF d m  hole STATIC LEVEL* 

PUMPING LEVEL @ GPM 

AF'TER H RS. 

HIGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

DEVELOP PROCEDURE - 

ESrrMATEQ MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 60 man hours 

Pete Archibald/Glenn Fowl 
CREW 



WELL LOG Dfq ~ L G  

U.S. PUSLtC HEALTH SERVICE, DlVlSEON OF ZNDtAN HEALTH 

N E K ~  P 

LOCATION , q;sc4&; LUMUK DATE STARTED 311 I 

7 
DATE COMPLETED di;b 3 ' R 1 L L E R kc:r. //dLL'/ 3' CL. /&c :?/ c/ a :*rp 

/ 

TOTAL DEPTH OF WELL qD FT. CASING INSTALLED - 1 3  / DIAMETER 
& f '  

GROUT A ~ / L  SCREEN SI-ZE @h! MI%, @ LENGTH 1d9.*k 

STATIC WATER LEVEL A//b HRS.PUMPED//~ 8 - GPM DRAWDOWN - F-7, 
HOLE DIAM€TER 

C4StNG DIAMETER 
FORMATION 

SOIL DPTATQ 15 FT, 
I 

1 
f 

\ - \ 7  F E ? T  THAWEP rB2-g T O  17 
BOlTOM OF FROST & MATERfAL 47 Cpi 7 
SEASONAL OR PERMA EROST -A JL .+ 6 y + * - 7 ,  

I 
WATER DATA FIELD TEST 

f TASTE - 17 - 5 3  
APPEARANCE FRESH 
AFTER 24 HOURS 
IRON ,- 

CHLORIDES, 
TDS 

e PUMP TESt -STATIC LEV€& 
1 

PUMPING LEVEL @ GPM 

AFTER H RS. 

HIGHEST RECOMMENDED PUMP RATE 
WILL STATIC LEVEL CHANGE WITH 
TIDES OR FRO- 

- 
LC 0w.k. -t 

r .  
C. ,, E;3<;=S. :fc4 -u 

r a r  ,PI: CL\( ~ t f C l v ~ i  Al!r,;:~I. ::aler qto\qlst A p n L T  04 t i .QtL. . \  
\ % 

DEVELOP PROCEDURE , 

f4fil.S-PJZ.5 
ESTfMATED MAN HOURS FOR ORfhtlNE ' HOURS FOR TOTAL JOB 60 b&E3=s 



U.S. PUBLIC blEAtTH SEIIVICE, OtVlSlON OF IPJDIAN HEALTH 

tccnrt or1 TE STARTED Z-/a-B / 
DATE CO~L~PLETED 3 - / & -  d ' /  DRILLER , 

84 PC. / 

TOTAL DEPTH OF WELL FT. CAStNG INSTALLED - DIAMETER 2 ,* - - I  

GROUT SCREEN SIZE - M FG. LENGTH--; 

HRS. PUMPED ' J 4  @ ~ P M  ORAWOOWN M# "STATIC WATER LEVEL F 

HOLE DIAMETER 

D E P T H .  CASING DIAMETER 

SO! L DATA TO 15 F-T. 
FEET THAWED 2 

BOTTOM OF FROST 8 MATERIAL /o 
SEASONAL OR PERMA FROSI' &AN*  k b  

WATER DATA FIELO JEST . 

APPEARANCE FRESH 
AFTER 24 HQWRS 

TDS 

PUMP TEST 4- STATIC LEVEL 

PUMPlNG LEVEL %@ GPM 

1 AFTER /H>S. 

1 SII1GHEm RECOMMENDED PUMP-. RATE 

/ WILL STATIC LEVEL CHANGE WITH 
TIDES* OR FROST 

DEVELOP PROCEDURE - 

ESTIMATED MAN HOURS FOR DRlttlNG HOURS FOFE TOTAL JOB 





WELL LOG I .  

. U.S. PUBLIC HEALTH SERVICE, DIVESfON OF lNQIAN HVlLTH 

LOCATION Tanana, C i t y  We1 1 12  DATE STARTED March 17, 1981 

- -  DATE COMPLETED March 20, 1981 DRILLER Archi bal d 

TOTAL DEPTH OF WELL 48 FT. CASING INSTALLED 44 DIAMETER 
6 t l  

GROUT Bentowi t e  SCREEN SIZE 40 MFG. John~on  LENGTH.^^^ 
STATIC WATER LEVEL 32 feet . HRS. PUMPED s 10 GPM DRAWDOWN 43-1/2" ~ r -  

HOLE OSAMETER 

DEPTH 

March 20, 1 

44 f e e t  top 
'o f  screen 

CASING DIAMETER 
FORMATION 

O Trozen 
6 s i l t  
10 s i l t  

20 sand 

30 gravel 

40 gravel 

45 gravel 

SO! L DATA TO 15 FI'. 
FEET THAWED 
BOTTOM OF F RUST & MATERlAt 6 f p ~ t  

. ,. SEASONAL OR PERMA FROST 

WATER DATA FIELD TEST 
TASTE E. 
APPEARA~CE FRESH 
AFTER 24 HOURS yes 
l RON * 3 p p m  
CHLORIDES, 
TDS 

PUMPTEST 3 3 f p p t  -STATICLEVEL, 

PUMPlNG LEVEL 42 feet  @ 10 GPM 

AFTER 12 HRS. 

MiGHEST RECOMMENDED PUMP RATE 

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST 

DEVELOP PROCEDURE .- 
i 

E3tMATED MAN HOURS FOR DRlLLtNG HOURS FOR TOTAL JOB - 
- 

C 

- 

CREW .- Archibald N 
J 



274-33M 5633 0 Strttt 

ANAtYT ICAL REPORT 

STOM&R Alaska Area Native Health Semi- SAMPLE LOCATION:, ~anana,  ,9laska 

4 u n G o l d < o .  []Sb.Antimmy <O,OS []Total Dtssolved 440 
Sol ids 

3,bron <Om 05 []Se,Selenium dl .I0 []Total Vola t i 1  e 
Sol ids 

3a,Barium 0-46 []Si  .Sil icon 4 -9 []suspended 
Sol i d s  

3 i  ,Bismuth a-05 []Sn .Tin <0,1 []Volatile Sus- 

I 
. .. TE COLLECTED 4-6-82. TIME COLLECTED : 

YPLED BY FckfI- SOURCFc S c m ~ r  %II 

pended Sol ids 
~a,Calcium 135 []Sr,Strontium- - ' 0,39 []Hardness as 445 

Zd ,Cadmium <O.OL []Ti .Titanium ( 6 - 0 5  []AI cat? ka inity as 380 

FOR LAB USE ONLY 
REWD-BY a I A S  # 7156 

DATE RECEIVm 4-7-81 

CaCO 
21 ,Cabal t <O -05 []W .Tungs ten <1 [,oil 2 Gre- 1,3 

:u n C o p p e r < O . O f  []Zn .Zinc 0.14 (1 

'e, Iron 5-2 [ ]Zr .ZT rconium a . 0 5  [I 
* * * * * f 

fg , H e r c u r y r  [IAmnonia [lmnhos Conductivity 630 
Ni trogen-N 

< , ~ o t a s s i u m ~  [ ]adah1 . .- [ ] p ~  U n i t s  7-0 
Nitrogen4 

Ig,Magnesium 24 [ ]Ni  trate-N []Turbid i t y  NTU 

I n  ,Manganese 0-79 [ ]Ni  tri te-N []Color U n i t s  

10,Molybdenum a . 0 5  []Phosphorus []T.Col i f o n / l O ~ l  
(&tho)-P 

la, Sod i urn 3-7 []Chi or ide 6 [I 9 

A 

Yi,Mickel- - <O-05 rlFIuoride - r 1 I - - 
0 -  - 

L - 





STATE OF ALASKA 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

DOUGLAS LABORATORY FACILITY 

VILLAGE SAFE W A T E R  P R O G R A M  

krrenie 

Barium 

Cadmium 

Chromium 

Irm 
tud 

" M a n g l n ~ a  

Mwcury 

Sdmiurn 

Sihsr 

Sodium 

calcium 

Magnesium 

Potmiurn 

Limit Limit 

NO-Not Oatccrd 

f R - f  race D8t*ad 

ChlwMe 
Fluoride S2.4 

Nitrat* - N I10.l 

Sulfate 

Clrbonate Alkalinity 

TFR @ 180" c 

pH 

Turb;d;ty 

Cof or 

Comiutttvity Q 2s' 

a t e  Crrmhtrd Simtut* of Cabw or y S - r h  I 

174 SO - /9ul"& 7 3 -  7 7 7  
Date IrpOh 



;-iebc f;! I o c ~ T < - ~ k ~ .  ~ 1 C ( p l e / e / . - - C - ' P ' 4 ' w * - ~  L I . 
M I  t;; Qpugh L b ~ r h s ~ ' d h  eielsred Q *d w Q Q!Q/ d~ :ye ; p c  

~ a m p ? l c -  f l  

i - l l a  c 0 
Special  Information See - % ?: .. . . . .  o,,b&s;dc 

I . -. z .. " C  e 7ykm 
Spccify the exact -sample location SO there  is .no conf-usion a b o i t t -  

. . 1 
2. Describe the phys ica l  appearance of. t h e  water- including: 

color _C . .. 

- - Taste 

3. Describe the area immeaiately surrounding - the sample s i t e  incltrding 
nearby honey bucket dumps ,. o i l  s tqrage areas, l a n d f i l l s .  ect. 

a 

.. -?? - - 
- - 4 .  Label each sample to include: 

\ 

Name of Collector 

I /"'on pm' Time and date  of co l l ec t i on  ? .zv'- 7 7 . J 

Date sanple mai l ed  
I 

a e 

Water temperature 

Sample depths/distance from 
- 

shore (for surface sourccs) 

. Tidal influence (if any) 

Approximate flow rate I 

11. Depth  of  well 

Pumping rate and drz~rdown of well 



Limit 

. - . e 

I '. 
1 .  

STATE OF ALdSKA - .. t., " 
:P- 

DEPARTMENT OF ENVtRONhrlENTAZ CONSERVATION 
: 

..*- 
DOUGLAS LABORATORY FACI LITY 

b VILLAGE SAFE WATER P R O G R A M  

. Q ~krtnrtad W ~ C W  PEI ~ m t d  watar 

' Cadmium (0.0101 N i t ~ t e  - N trod ' 

m -. 
Y 

P02.srtum 

* 

- 



! .. . 
* s a m $ l c ' f l  \.f~Vf---'A>u i . . -  I - I . ~ i l ; ~ ~ e ~ ; ~  -Ta nCLfiK a 

*~iccial Information - .. - A* g t , k o  . .* . I . _. .. I 
f . / +  . -. -i 

1. Specify  the exact s a m p l e  location so there is .no ;onfusion about.;. 
where t he  sample w a s  col lect&d. I 
and a map or skeach. %WS 

. . 

V&J * .  

wq% 
- .. I 

. .  . 
I * 

2. Describe the #hysical appearance o f .  t h e  water. i n c l u d i p q  I 
Color 

- 
t - .  - D Taste ~ J s  ,, - 

Odor 

4 
Turbidity I . - - 

2 

3. "Describe the area imeaiate ly  surrounding the sample s i t e  i n c l u d i n g  
nearby honey bucket dymps,. o i l  s tqragem areas, l a n d f i l l s .  ect. 

r --- v 1 

- - 4 .  label. ..each sample'to include: 
. - 

- . 4.- 
I 

Xame of Collector 

.- Time and date  of collectLon 
b . 

# 

Date sample mailed 
I 

/ >mn(/ 80 
- . . Water temperature 

rn Sample dcpths/distencc from 
shore (fof surface sourccs) 

Tidal h f l u c n c e  (if any) 
* 
/ 

Approximate f l a w  rate 

hr?? klul/h Pumping racc and d ra~rdo~r r  of well + 



- DEPARTMENT OF ENVIRONMENTAL CONSERVATtON 
DOUGLAS LABORATORY FACt LlTY 

VILLAGE SAFE WATER P R O G R A M  

a * f l u  Watw 

U Untrartd ~ a t w  

. 0 Routiw Sample 1 Purpasa Samplm 

t r m  

Cud 

Umit 

wn 



Color \ 

aacryle , * % / V p  
- - . -  1 .- .- - - 

So (02001 ion . aj 

speci fy  the exact sample l ~ c f i t i ~ ~  so there is no confus5.on about - - - .  
- w l l c r e  the sample was co l l ccccd-  Inc lude  a writ ten  description 

Taste 

and a map or sketch, 

Odor 

. I 

a. 6 
surrounding the, sample site including Descrcbc the area immedia t c l y  - F. - : 
storage arvs.'  l a n d f i l l s .  ect. -*. - nearby honey bucket dumps, - . - 

Label each sample to include: 

. 
t 

- 

Name of ColIectot - r5HA r f f ~ i 2 t - k ~  I Dla~,+py 
Time and date  of collection - F ' (  5 -Ro - 

flccPJ 

- . . 
I - 
1 * .. 

" 

C' .- 
Date samp.le mailed f 17 -_ 

of the  water including: . . - Describe 'the physical  appcarflnce 

. . 
Water iemperature 

Sample depths/distance from 
shore (for surface sources) 

Tidal influence (if any) 
* 

~pproximate flow rate && 

Depth of well an I? 
P u ~ p i n g  rate and d r a w d o n  of vcll 

Rav water a Treated va ter 



- . UNITED STATES GOVERNMENT 

7 
blr L e e  , 

Use routing symbds whenever 
possible 
SENDER ' 

Use brief, informal language, 
Consewe space. 
Soward original and one copy. 

RECZ1 VER: 
Reply below the message, keep ant 

copy. return one copy. 



1 Source (Lake. River Wel:, e t c . j  t r 
!date: S y s ~ z r  - 2 r f v z t s  , I -. . - q' - - -  . - 

Public ; 
C l  ty or Town Coi tected 3y 
! Send Report: Adcress . $ar*:.i*.t,/Jm.; - -  . . . 7 . - --; - a  : 

Date Collected - I 
a f '?- 8 ; C  r*, \.-, t.\ ;a3 

w -  Time Co??ected ;a. - 
Stream, etc.;  a 

Water Co? lected is Untreated ( ) Filtered ( ) Other Treatmnt 
Kind o f  Analysis Desired: (Please check the m ~ s t  app7icab:e. box or box&. 
( ) Routine i~arked  *) ( ) ~ ~ r c i ; l .  Designate by marking or entering f tens i n  b? ank 
spaces 1. 1 

~ h a l ~ s i s  of this sample i s  Routine ( ) Urgent ( ) - 
Rena rks : 

CHECK ITEXS FOR ANALYSIS (IF OTHE!? T H R  RO1TINE). 

. - - -  - ! i 1 Roncarbon8te 1 
i i I 

1 iiarcnc-ss i~aiO;) a 

t j Cg?cfr;.2 
I 

i f Hardness [C~CG?) rn -- 
(:.-.Dare Received * ~ / > ~ - / 7 5  Za t e  Z c q  i 2 ref =.,fzL..* -.J 3 By , . . $ I : : ~ - ~ ~ * -  Lz3 l'io- ,2--~~.-  

/ 1 H *>C. < 

: ) RESULTS I t 
* 

. 11.S. P.ii. S. Rcqujred and Recc:mendcC 3ri nki  ng Kilter Sta~dsrds  . 1962 

RESULTS i 
92, I z b  F -7. L.: I ,  

Speci f L  z con- 1 

--, -.ductan& (3i cro- 763- 
mhos/cc-25"C. ) I 

i u r b i  3 l t y  ( u n i t s )  i -3 -- 

6.5 - 8.3 '. Silsoec.=ied sa? i 6s i 
L 

i 1 rota; 
Dissoiq:ed Solids - 5CC 

3 i , -- lozai Saiids 0 I * 15 f Total fiardfiess I .;t;,z jG v e y  555; 

1 i (ta~03i I .I 300 very sars 
Deterqents (#BAS) 1 i 0 I * Alkaiir.:;v ( c ~ C O ~ ; (  >fir:; &-J(-) 

@* 



VATEF ANALYSIS  PLrORT FOPX 0 
1 ::cpnrt to: ARCii t?AF.LZTT, ADtIZI. OFFXEK 

OFFICE OF Eh"VZ?!O?::ITJ.IZ'N~ HEALTI! 

2 OR LOCATIOI: ' i ' f l r / /? /~~~ CUMMVAI/TY a &€LC 

L C  : - 1 7 C 1-1 DATE */ 23/74 AOUR: /: frP41 

Bell T y ~ e  - - D/~/LL# Depth 49 Gallons per minute - - b 
Surf ace Idater: - - Temporary/ Permanent /5?7 
Iiumtaer of ilmcs Served: 0 ( WATI-RJN~-EW L V) 
Trra~ment: - /--7 Y e s  /)(/ No - ~ e w  or ~ x i s c i n g  source - EK/SVNL 

YLWOSE OF ANALYSIS 

1 i. [later Approval for B u i l d i n g  Permit. 
7, / 2.. Routine Analysis. 

/ 3. Special: Check Specif ic '  Itcms for Analysis 

(Column l] 
(Column 1 6 2 )  

Analvsis Limits 
n [Fe} 
.orjde (F) 

0 . 5 7  I 0 . 7  
L! s <  1 - 5  

orfde {CZ) 1 **u' - 250 
(Po41 . 05 good ' 

-.r,trha te --- CE 30. poor 
:a1 ZIardness 

-s [ *lc;T 
*--- 

- - -  
~ c i f  ic 
ductsnce  - 

7.J l 

,PX - 

* 

- ' .  . 1 .cr 

Z4EETS : I I 
1 

- * 

. - 

a t -  

3"l':CCTXOXS : -- 
L L . , :  c- ' C - p / . ; c .  

. Rjnse cantajnes scvcrnl times in water source to be, sampled,  
l'u'trl J c Ileal th Iabara tory 

)'lace cnp  on sar  pl  c rontntncr  f 5  mly. Si!0, ! Icdknl  '~r tr :  1:1dp.: * I." 
I'&UCII *I UCT. 9 

l*lncc sample in cartan nri,lcrq and: forward to: Sunentt, AX 99801 



: : p to : . I  * I !  O??T:Cgr. 
QFFLCE OF I;!:y.rrCt?:!c-:;Tr;. ~ILALTI!  

Bfl?fl! @5 PUBLIC 
HEALTH LABcJaATOfB - . . 

I' " 1:. .* 7Tt': ! . I 

. . . .... ,:!!L* c,:.:,4-'.. .-w , 
. - 

NAME OR LOCATION: //ZP/,~A r 

COLLECTED DY: . .,_ . . - fi Y HOOP.: 9 
. . . .  

-. ._ -.:_ - .  
WATER SYSTEY, 

. . . .  . - . . - - .  . . . . . . .  . . . .  . . 
..:.:. . : : :.--.:-- ....... f . WC 11 Typ e Depth f z  ~ a ~ l o n s  per minute 
>:-.-..--:. -- 

* 

......... - ........ ........ .............. .... . . - .-.-. . . .  ......._ --..:-. 2 ,  Surf ace I+?at-t.!r: - Temporary - / / Permanent 
_: . .- _-. ..:.:.: .-: ..-- . . .  ........ ........ - 3. Numher of tlomcs Served: ....... -.: >: .... ..:..:.:. 1.. -- . . .  ._---- - .: -. -. ........ - . - - . -  . - -  - 4 .  ~reatment:  - / / Y e s  /-No New or l j i s t i n g  Source // . - 

' . -- . . . . .  . . . . .  . . . . . . .  -.. . - ...... . . . . . .  . .  .i . . .. - ......... .. PLWOSE OF ANALYSIS . . .  - - _-:. 
. .  : -... - 

. - / 1. Yater Approval for Building '~ermit. ( C a l m  1) 

. 2. Routine Analysis. (Column l h 2) 

/ 3. Special: Check Specific Items for Analysis - .(Columns 1,2,3) 
- - - - - - U - ~ - - - - - - - - - - - I - - - - - - - - - - - - - - - - - - - -  

.~~o.~......o...o...o.o...o...................o...o.......eo....~..~.=....~..~~.~-~~.~~~~~ 
, . ,,,---,-,---------p-~---- ------------------------ . . .  



. . =P.O, aox 7-741 
* -.a- - - - * N ~ ~ ~ ~ v . ~ ~  , A~JSW gas1 0 C-iB92, .Date: OY- . . -7) 

- 
: - . .gwlino Site:. /%uh~n~t<  5 i~ /{ ~blleited By: # - ' I  0 CdArd 

- 
.* - -  - -. - I -  - 

..t - ---. WATER S O U ~ ~ C E  (ci'icle ' 1 .  - 
* .- - - . I 

I . * 
Spring, Lake, River, Creek, Ditch,  Slouch, Othei:  

I - 
"9nple Descrfption: ~ a w . a *  Other; (~escr ibe)  

* 

- - .  - t 

PURPOSE OF RlAtYSIS 
- - / 1. Water Approval fo r  Building Permit. 
- - 

- - fJ. 2. Routine Analysis. .* * .* - -. '. * 
* -  

- 3. Special : Circle Specific I t e m  for Analysis. 
"' - . 

I. . .  Rlnse cantafner several tl'rres i n  water source t o  be saeled. n 

1 - *.-. . -- 
- - * ,me + a n  e m  e--q7* r f i r r * l t c g r  C2c- f  

f r l ~  1 
!?*rCq=r *f=*tt)I 0.14 - 



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. 
TELEPHONE (907) 279- 4014 P.O,BOX d-  1276 4649 BUStNESS PARK BLVD, 

ANCHORAGE, ALASKA 99509 

ANALYTICAL REPORT 

Water Analysis(Faci1ity) Alaska Area Nat ive  Health Service 

Date Collected: 8-30-76 Time C6f lected: -I-- By : --- 

Source of  Sample: Tanana (4-621 R) 

Physical Observations, Remarks: 

[I m g / l  Aluminum f] 41 0 mmhos Conductivity eel 56 mg/l Hardness as 
CaGOq 

[I mg/l Arsenic EI 7.3 unf t s  pH 

[I mg/l Barium [I m g / l  Ammonia 
Ni trogen-N 

Boron [I mg/l ~ j e d a h l  
Ni trogen-N 

[I m q / l  .Organic 
N i  troge n-N 

[I mg/l  ~i trate(N) 

C1 m q / l  ~ c i d i ' t y  Free 

[I mg/l Cadmium 

[I 6 mg/l Calcium 

[I m q / l  copper . - C1 mg/l ~i tri te(N) C1 /100ml Strep-F - 

[I mg/l#  Chromium-Total [I m g / l  Phosphorus [I units Color 
(Ortho) -P 

[I mg/l Chromium-Tri [] m q / l  Phosphorus W <0.1 mq/l O i l  and Grease 
(Total ) -P 

[I mg/l Chromium-Hex B] 4 mg/l Chl oride (1 

[I 0 . 1  mg/l Iron-Total . [I mg/l Fluoride - 

Transported by: 
Received by: 

Transported by: 
Received by: 

[I mg/l Iron-Dissolved [] mg/l Cyanide 

11 m@/i/T Lead E] Trace mg/l Sulfate 

&I 10 m q / l  Magnesium [I - mg/l Phenol 

[I mg/l Manganese 

[I mg/l Mercury 

I E l  m g / l  MBSA FOR CAB USE ONLY 

Lab# 4704 Rec'd by: Se 

Date sample recad: 8-30-76 

Date analysis completed: 8-30-76 

Date resul ts reported : 8-33 -76 

/& # 

I 

Date: _ -- September 3 ,  1976 
- - 
/ ' 

- Z 

r.1 mg/7 BOD 

[I mg/l COO Cl mg/l Nickel 

P 9 2  m g / ~  Potassium 11 149 mg/l TD Solids 

[I mg/l  Selenium [I mg/l TV Solids 

el 3 mg/l. Sodium [I mg/l Suspended 
Solids 

C1 m g / ~  silver C1 mg/l SV Sol ids r t k  

[] (107) JTU Turbidity mg/l Zinc 



CHEMICAL & iEOLOGlCAL LABORATO 
TELEPHONE (907) 279- 401 4 P.O.8OX 4- I276 

. ANCHORAGE, ALASKA 33509 

E S  OF ALASKA, INC. 
a649 BUSINESS PARK BtVO. f 

A8ALYT I CAL REPORT 
----I--- - - - - -  

a t e r  Analysis(Faci1ity) Arct ic  Environmental Enpinccrs 
C-- 4 - I--. --_ - - - - - .  - - - .  -- 

a t e  Collected: 11-30-77 Time Col 1 ected: ---...- -- By : ----- 
* -  --- - - - - . -  - --- -- - . -- -- ---- 

ource of Sample: Submitted by: Mr. Wi llem 5: Van Hemert - 

~ys ica l  Observations, Remarks: -- -- --- 

I mg/l Aluminum 

I mg/l. Arsenic 

[I 500 mmhos Conductivity [I-251 mg/l Hardness as 

[I 7R5 
Ca t O g  

Cl mg/l A c i d ~ t y - T  as 
CaCO? 

Cl 7&- )  u n i t s  p~ 

I mq/l Barium 

I mq/l Boron [I m q / l  ~ c i d i t y  Free 
as CaCO, 

I ma/l Cadmium 

I mgrl Calcium 11 /101)ml Col Sform-F 

I m q / l  Copper [I mg/l Ni tr i  te(N) 

1 m q / l  Chromium-Total (1 ng/ l  Phosphorus 
(Ortho) -P 

1 mg/l Chromium-Tri [I mg/l Phosphorus 
(Total ) -P 

I mq/l  Chromium-Hex [] < 5 mgJl Chloride 

[I  uni ts  Color 

1 m q J t  Lead 

/ 0.3 m q / l  Iron-Total [I m q / l  Fluoride 

C I  70 m q / ~  Sulfate  

I mg/l Iron-Dissolved [I mg/l Cyanide . 

I Transported by: 
Received by: 

Transported by:. i 
Received by: - I ! 

1 20 mg/l Magnesium [I mg/l Phenol 

[I mg/l  MBSA / 0.1 mg/l Manganese I FOR LA0 USE ONLY 

1 mq/1 Mercury 

I mg/l Nickel 

n s mg/l Potassium 

I mg/l Selenium 

I 15-4 mg/l Sodium 

I m q / l  S i l v e r  

[I mgJl BOD t a b #  6927 Rec'd by: SE 

Date sample recadi 11-30-77 

Date analysis completed: 11-30-77 I 
[I mg/l COD 

[I336 mg/l TCI So l ids  

[I m q / l  TV Solids Date results reported: ,. 11-30-77 4 

A 

Date: N- 30. 1977 i 



CHErflCAL & GEOLOGICAL LJABOXA TORIJCs OF ALASKA, IHC* 
3 

P-0. BOX 4-1 276 TELEPHQN E (9071-279401 4 ANCHORAGE ~NOUSTRFAL CENTER 
Anchorage, Alaska 995W 274-3364 5633 B Street 

ANALYTICAL REPORT 

STOMER Alaska A r e a  N a t i v e  H e a l t h  Service SAiiPLE LOCATION : Tanana, Alaska 
FOR LAB USE ONLY 1 

,TE COLLECTED 7-28-80 TIME COLLECTED: - IRECVD . BY SE LAB g*4510n1 - 1  1 
MPLEQ BY Bill Mae SWRCE 6" w a t e r  Well IDATE RECEIVED 7-30-80 

MARKS Richard &son, Second m e .  No heamt IDATE COHPLETED- 7-31-80 ' 1 I 
EKtrefiely hard water w i t h  a hiqh level of Manqane~ 8- 1-80 

I A l  , A1 umi num 0.09 []Pb,Lead dl -0s []Sul f a t e  . .  - 

SIGNED - c 

IAu,Gold <O.OS - []Sb,Antimcny ' < O J O  []Total Di ssol ved 
. .  - \ Sol i d s  

I 

]t -.oron <O,OS []Se,Sel enium - .  <0.10 []Total Volati le  1 

wl l  - mg/l 
/ 

C - ~ m g  J1 

- - 
* .  . - . _ .  Sol ids  

IBa.Barium 01-37 ' [ ]Si  ,S i l  icon 4.6 []suspended 
Sol ids 

]Eli ,Bismuth <Q.OS []So .Tin 4.1. []Val a t i l  e S t i s - .  - - - - 

pended Solids 
] ~ a , ~ a l c i m  - '138 []Sr ,Stran t ium ' 6-49 []Hardness as 411 1 

]Few Iron <O -10 []Zr .Zlrconiurn <Q -05 [I 
* * f * * * 

]Hg .Mercury a. 10 [ I h o n  i a  [lmnhos Conductivity 
Ni trogen-11 

]K,Potassium 1.6 [I Kjeda h l  []pH Units 

]Mn .Manganese 0.75 [ IN?  tri te-N []Col or  Un i ts i 



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. 
P,O, BOX 4-1 276 

U - L m W C .  

TELEPHONE (907)-2794014 ANCHORAGE INDWSrRlkC CENTER 
Anchorage, Alaska 99509 274-3364 5633 B Street 

ANALYTICAL REPORT 

;TOMER Alaska Area N a t i v e  H e a l &  serv ie  SAMPLE LOGATION : 

- TE COLLECTED 7-28-80 TIME COLLECTED: 

dPLW BY Be SOURCE G1en-W IDATE RECEIVED 7-30-80 

(ARKS TteaW"bySears 1- E&mnral- H a d  Wamwith IDATE COMPLETED- 7-31 -80 I 

9g .S j l  ver 05 []P , P h o s p h o r o u s . A  []Cyanide 

4u ,GO Id  a, 10 []Sb ,Antirnmy <0,lO [ ]Total Dissolved 
Sol ids 

B ,Boron .=O. 05 []Se.Selenium <0 . 10 []Total Volatile 
Sol ids 

Ba ,8arium 0.35 [ ]Si  ,S i l  icon 4 . 1  []Suspended 
Sol ids 

B i  ,Bismuth ~0.05 []Sn ,Tin <0. 10 []Volatile Sus- 
pended Sol i d s  

Ca,Calcium 76 []Sr ,Strontium 0.22 []Hardness as 220 

Fe , Iron 0.31 []Zr .Zjrconium a . 0 5  [I 

Hg .Mercury .<o-1 []Ammonia []mhos Conductivity 
N i t r ~ ~ m - N  

K,Potassimn 0.7 []KjedaGi []pH Units 
Nitrbgen-N 

Mg-Magnesium 7.4 [ ] ~ i  t r a  te-N []Turbidity NTU 

Mn .Manganese d . 0 5  [ IN1  tri te-N- []Color Units 

-- 
(@tho)-P 

Na,Soditrm 3- 7 [ j ~ h l  oride 
A [I 



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC. 
P.O. BOX 4-1 276 TELEPHONE (9071-2794014 ANCHORAGE INDWSTR ~ A L  CENTER 

Anchorage, Alaska 99509 274-3364 5633 B Street 

ANALYTICAL REPORT 

AMPLED BY - Bill M a e  SWRCE Basco ~ c x k  W e l l  ID ATE RECEIVED 

USTOHER Nati- Heal* m e  SAMPLE LOCATION : Tanma, Raaska 

]Ag,Sil ver <Om 05 []P ,Phosphorous <0,05 []cyanide 

ATE COLLECTED - TIME COLLECTED: - 

,]Au .Gold dl. 05 []Sb.Antimcny <Om 10 []Total Dissolved 612 

FOR LAB USE ONLY 
RECVD-BY SE LAB # 4661-1 a 

Sol i d s  
:] B, Boron <O, 05 []Se,Sel eni urn <O,X []Total Volatil e 

Sol i d s  
:]Ba,Barium 0,48 [ ]Si  .Si l  icon 5.8 []Suspended 

Sol ids 
:]Eli .Bismuth (0, 05 []Sn ,Tin <O 1G [ I V o l a t i  1 e Sus- 

.. - nended So l ids .  

:]Few Iron 7 -6  []Zr .Zj rconium 4 - 0 5  [I- 
* * * * * * 

:]Hg .Mercury <0. S, [ I h o n i a  [Jmhos Conducti vS t y  995 
- N i  trogen-N 
-1K.Potassium <I - 0  [IKjedahl []pH U n i t s  7 -  1 

Nitrogen-N 
[]Mg .Magnesium 47 []~i t r a  te-N []Turbidity NTU 

[]Mn .Hanganese 0-51 [ ]N i  tri te-N []Color U n i t s  



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA lmc. ? 
a 

--- P.O. BOX 4-1 276 TELEPHONE (9075-27940 14 ANCHORAGE INCIUSTR!AL, CENTER 
-rgqrm-rs  Anchorage, AIaska 99509 274-3364 5633 B Street 

ANALYTICAL REPORT 

'LED BY . B i l l  Mace SOURCE p a d h e  Swenscrm hkl l  ]DATE RECEIVED 8-11-80 I 

OHEU Alaska Area Natim H e a l t h  Semi= SAMPLE LOCATION : "ranana, Alaska 

8/6 /P  TIME COLLECTED : - COLLECTED - 
FOR LAB USE ONLY 

R E C V D ~ Y  UB # 4661-3 

ffm and Mahqanese levels. No TAG with smple . "l 
- ? -.-. 1 

. . ., - .1.'- , .. : C - .-' 
I ,G*OI d <0,05 + - [ ] sb ,~n t imon~ d.10 []Total D i s sol ved 708 . 

- + ..- :f-"-. r 

-. . - - 2 .  . _-. _.. -. . r i.2.~. c - ... 4 --. .- 
. - .' I 

. n. .. :.. Solids 
a br on <O,OS .' [ ~ ~ e , ~ e ~ e r i i u i " ~ . '  . - .  <0,1. 

* .  . . - 
[]Total Volatile 

r - . - . a  . .  ':-. ' -  Solids - '. '.*.Y..',.m, - . , ~ ~ ~ : - , . r . . .  ..-.-.. ' .  . 
:,Barium 0.118 []Si . S i l  icon .- 3,6 - 

. . . _ - .  - . .  r - * . a  c *.c 

[]Suspended 
: '. - . - . Sol ids .  . * . . . I .*r. * , .A 1 - -  . - 

,Bismuth ' a.05 []Sn,Tin - -  . ..... - -  . . 
* 0-16 .. [IVolatil e Sus- ..' . . . -  .. .-.- .:-- *,. .-,-,---.-tq:-fir+wie---. ,, a +  pended Sol ids. 

, ,Calcium 150 '[j'~r,strontiu~ - 0.47 . . . .  [ j~ardness  as 513 
- - 

<oh 01 []Ti ,Titanium- I -  - + [ ] ~ l k a  i n i t y a s  720 
- - " .  .. 

1,Cadmium . . -. c I,... . ,-*. 

8-19-80 1 DATE REPORTED 
- .-q 

. 

*?4' 
?, Iron 0-78 +- []Zr,Z?rconium G.05 [I 

SIGNED &/&A# / A;,,, 

jt * * * * * 
- [IAmnonia [ lnhos  Conduc ti v i  ty  1300 

N i  trogen-N 
- [IKjedahl []pH Uni ts  7 - 2  

Njtrogen-N 
- []Ni t r a  te-N [ITurbidi ty N T U  

mg/l .-. . . . . * .  .* . . * mg/l a .  

. I , .  1 + * 
. . - . ., .rng/l 

r .  ' . -  - .. . I< . .C" ;' d a * 
a-05 ...: <o*os 

I ,Si l  ver .-[]I" ,~hos~hord;s  
- .  - * --- - 

[]Cyanide 
. * >  - .* ' -  . .- . .  - 

0-10 -A. ..-+a: w,:-::*- a*os " 
,AI urninurn ..'-' []pd,Lead - . [ISUI f a t e  67 

I ,Manganese 0 . 1 6 ' 1  []Ni tri te-K []cQI o r  Uni  ts - 

1- 
r . M o l y b d e n u m < 0 . 0 5  []Phosphorus []T.Col i f o m f  IOOnl 

(&tho) -P 
t ,Sodium 30 []Chi oride 64- 

f .  C 

. :: 0 

i ,Nickel <O.OS [IF1 uoride I - .  - 



CHEMCAL & GEOLOGICAL LABORATORIES 04: ALASKA, INC. , 
1 

P.0. BOX 4-1 276 TELEPHONE (9071-27940 14 ANCHORAGE ~ N D U S T R  ~ A L  CENTER 
Anchorage, Alaska 99509 274-3364 5633 8 Street i 

ANALYTICAL REPORT 

JSTOnm Alaska N a t i v e  Wth ~ e r v i e  SAMPLE LEAT ION : Tanana, M a s h  

E M W ~  - m w m t .  -1ykrard~aterwith IDATE COMPLETED 8-E9-80 1 1  

- - 4TE COLLECTED TIME COLLECTED : 

4MPLED BY - B i l l  SOURCE Jasen Edwin Well DATE RECEIVm 8-U-80 1 
and Elanq- levels. PJO TAG w i ~  samle. 

ID ATE REPCRTEO R-19-801 

FOR CAB USE ONLY 
RECVO-BY sE us # 4663-2 . 

1 

' 

]Ag.Sil ver a . 0 5  , []P .Phosphorous 0.22 []cyanid. I 
0.44 ]A1 .Aluminum - []~b',Lead CU.05 []St11 fate 45 I 

JAu ,Gold d.05 []Sb;Antimony a . 1  []Total Dissolved 585 
Sol i d s  

i 
I 

]B.Boron a. 05 []Se.Selenium 4.1 [ I ~ o t a l  V o l a t i l e  
So7 i d s  1 

] Cu . Copper d . 0 5  []Zn .Zi n h  0.25 [I i 

- - 
]Ba.Barim 0 5 4  [ ] S i  .Sil  icon 7.2 [ ]~"s~ended  

Sol ids  
]Bi .Bismuth cO.05 []Sn ,Tin 0.18 []Vol a t i l  e Sus- 

I 

pended Solids 
]Ca ,Calcium 130 []Sr,Strontium 0-54 []Hardness. as 540 

CaCOJ ]Cd ,Cadmi um a. 03 []Ti ,Titanium d.05 []A1 ka i n i t y  as 710 
CaC03 - 

ICo , a b a l  t < 0 . 0 5  ~11.1 ,~;n~s ten dl, 05 [ ! 

]Fe, Iron 4-7 []Zr .Z?rconium 4 - 0 5  [I 

I 

Nitrogen-N 
50 :]Mg,Magnesium []~i trate-N [I~urbidi ty NTU 

,]Hg ,Mercury <O. l []Amon i a [ Imhos  Conductivity I350 
Nitrogen4 

]K,Potassium 1.5 [I Kjedahl []pH Units  7- 4 

:Inn .Manganese 0.55 []Ni tri te-N- []Color Un i ts 

:]Mo .Molybdenum d . 0 5  []Phosphorus [ IT .  ~ o l  i form/1 O h 1  
( &tho)-P % I 

:] tla ; Sod i urn 14 []Chloride 62 [I .-- I 

f ll%\ 

I 



C m < [ m  Q GEOLOGIC& L & O ~ O F S ?  OF AWC'& IEC. . (907) 2794014 

'*'* 'OX 4-1276 ANCHORAGE, ALASKA 99509 4649 BUSINESS PARK BCVO. 

ANALYTICAL REPORT 

Hater Analysis(Faci1 i t y )  Alaska Area Native Heal t h  Service 
. . 

Date Col 1 ected : 1-24-78 Time Col l ected: ----a- BY: Steven Cohen 

Source o f  Sample: Tanana Hospital , Water from We1 1 

Physical Observations, Remarks: Raw water, preserved wi th  HNOl 

C1 mg/ t ~1 umi num 

[I mg/l Arsenic 

[I mg/l Barium 

[I mg/7 Boron 

[I . mg/l Cadmium 

CI mg/I Calcium 

C I  mg/I Copper 

[I rnmhos Conductivity [I mqJl Hardness as 
C a C b  

[I uni ts  pH [I mgfl ~ l k a l ' i n i t ~  as 
CaC03 

[I mqfl Ammonia [I mg/l Acid1 ty-T as 
N i  traqen-N CaCO? 

11 mg/l Kjedakl [I mg/l ~ c i d f t y  Free 
Ni troqen-N as CaC0- 

C1 mg/l - N i  tri te(N) 

11 mg/l Chromium-Total [] mg/l Phosphorus 11 uni ts  Color 
10rthol-P 

[I mg/l Chromium-Tri [] m q / l  fihosphbrus 
(To t a l l -P  

C1 

[I mg/l Chromium-Hex [I mg/l ~ h l  or ihe 

[I 1.3 mg/7 Iron-Total [I mg/l Fluoride 
- - 

[I mg/l Iron-Dissolv-ed [I .. mg/l Cyanide 

C1 mgJl Lead 

11 m q / l  Magnesium 

[I mg/l Manganese 

[I m g / l  Mercury 

Cl mg/l Nickel 

Cl mgll  Potassium 

[I mg / I  Selenium 

[I mq/l Sodium 

[I mq/l  Silver 

[I mq/l Phenol 

[I mg/l MBSA 

11 mg/l BOD 

Cl mg/7 COD 

[I mq/I TV 501 ids  

[I m q / l  Suspended 

[I 014) mg/l ::'::;ids 

FOR LAB USE ONLY 

Lab# 7761-1 Rec'dby: SE 

Date sample rec'd: 1-30-78 

Date analysis completed : 1-31 -78 

1 

I  ate: 
4 

February 1, 1978 s =- - 

Transported by: 
Recei ved by: 

Transported by: 
Received by: 



'OX 4-1276 ANCHORAGE, ALASKA 99509 4G49 BUSINESS PARK BLVO. 

ANALYTICAL REPORT 

Water Analysis ( ~ a c i  1 i ty) Arc t i c  Envil-onmen t a 1  Engineers 

Date  Collected: 1 -27 -78 Time Col 1 ected : --__ By: --- 

Source o f  Sample: Submitted by: Mr. Dave Yanoshek 

Physical ~ b s e r v a t  ions, Remarks : 

[I mg/l Aluminum [I mmhos Conductivity [I 507 m q / l  Hardness as 

[] c 0.01 mg/ l  Arsenic [] 7.6 u n i t s p H  [] 448 mq/l Alka  CaCo? i n i t y a s  
CaC03 

[I 0.2  mg/l Barium C1 mg/l Ammonia Cl mgJf Acid1 ty-T as 
N i trogen-N CaC03 

[I-  mqJ1 Boron [I mg/l Kjedahl [I mq/l Acid1 t y  Free 
Ni trogen-N as CaC03 

C 0.005 mg/l Cadmium [I mq/l Organic [I < I  / 1 D h l  Coliform-T 
Ni trogen-N - I 

[ J -  136 mg/l Calcium ] 0.84 m q / l  ~ i t r a t e ( N )  [I - /I00111 Colifom-F 

[] L 0.1 mg/ l  Copper [I mq/ l  ~i tri te(14) [I , /100ml Strep-F 

11 x 
m q / l  Chromium-Total [I mg/l Phosphorus [I 'In u n i t s  Color 

(Ortho) -P 
Cl mq/l Chromium-Tri [] mg/l Phosphorus C1 

(Total  ) -P 
11 mg/l  Chromium-Hex [I 8 mg/l Chloride [I 

(1 1.5 mg/l Iron-Total [I 0.1 mgfl Fluoride 
. .  Transported by: 

[I 0-6 cg/l Iron-Dissolved [I c 0.01 m q / l  Cyanide Received by: . - - 
[I 0.01 m g / l L e a d  [I 55 mg/l sulfate Transported by: 

Received by: 
Cl 41 mg/l Magnesium [I mq/ l  Phenol 

11 0 . 3  mg/l Manganese [I ' mg/l  MOSA FOR LAB USE ONLY 

114 0.001 mg/l Mercury [I mg/l BOD Rec'd by: SE' 

[] L 0 . 1  mg/l Nickel Cl I 0  mg/l COD Date  sample rec'd:  1-27-78 

C', 1.5 m g f l ~ o t a s s i u m  [I 522 mg/l  TD Solids Date analysis completed: 2-6-78 
i -  J 

(140.01 m q / l  Selenium [I mq/l TV Solids Date resul t s  reported : 2-7 -78 
I 

I 

C1 12 mgJl Sodium [I 4 1 mq/l Suspended -A- -#- I 

[ ] < 0 . 0 5  mq/l Silver - 1 I 



ct~r2reas a e ~ o ~ o s r c m  L ~ O R C , T O ~ D  OF ALM:.C& IEC, TELEPHONE 
(9073 2794014 

r 

P''* 'OX 4-1276 
ANCHORAGE, ALASKA 99509 

4649 RWSlNESS PARK BLVD. 

ANALYTICAL REPORT 

t terAnalysis(Faci1i ty)  Arctic Environmental Engineers 

I t e  Col 1 ec ted : 4-1 8-78 Time Coll ected:  ----- • By: ----- 

turce o f  Sample: ~anana.  ~ l a s k a  water well 

iysical Observations, Remarks : 

mg/l A1 urninurn [I 860 mmhos Conductivity 11 583 m q / l  Hardness as 
CaCOtl 

m g f l  Arsenic 

m g / l  Barium 
- 

m d l  Boron 

mg/l Cadmium 
- :\ - 

:50 mg/l Calcium 

[I 7.0 u n i t s  p~ 

[I mg/l ~ j e d a h ~  [I mg/l ~ c i d y t y  Free 
Nitrogen-N as CaZO? 

# 

I m g l l  Copper 13 mq/l    it rite(^) * I3 11 0-1 Strep-f 

1 mgfl Chromium-Total [I mg/l Phosphoms [I units Color * 

(Or tho)  -P I 

] mq/ l  Chromium-Tri [] mg/l Phosphorus [I 
(Tota l  ) -P 

1 mgfl  Chmium-Hex [] 15 mg/l Chl oride [I 
] 2.9 mq/ l  Iron-Total 13 mg/l Fluoride 

1 mq/l Iron-Dissolved [] ' mq/l Cyanide' 

1 mqf l  Lead [I 80 . '  mg/l  Sulfate 

1 49 m q f l  Magnesium 11 m q / l  Phenol 

1 mg/l Manganese [I mg/l MBSA 

1 mg/l Mercury Cl m g f l  BOD 

1 mg/l Nickel 11 mg/l COD 

4 1  -. &/I ~ o t a s s i u m  11 614 mg/l TD Sol i d s  

1 mqJl Selenjum [I mg/l TV Sol ids 

1 11 mg/l Sodium [I mg/l Suspended - -1 -1-  w q  AIL Solids .- - - A  C I . .  

- 
Transported by: 
Recei ved by: 

 rans sported by: 
Received by: 

FOR LAB USE ONLY 

Pabl7727 Rec'd by: SE 

I Date sample rec 'd:  4-18-78 

l ~ a t e  analysis cmpl e ted 4-21 -78 

I   ate resul t s  reported: 4-21 -78 

Signed. '-& 



CHEPdHCAE & GEOLOGICAL E A B O R A T Q R I ~  OF ALASXA, I ~ J C -  

P.O. BOX 4-1276 TELEPHONE (907)-279-4074 ANCHORAGE INDUSTRIAL CENTER 
Anchorage, Alaska 99509 27 4-3364 5633 8 Street + 

ANALYTICAL REPORT 

JSTOMER Alaska Area Native Health S e ~ e  SAMPLE LOCATION: Tanana, Alaska * 

I& T9zea-t IDATE COMPLETED. 7-31-80 EM ARKS 

- \TE COLLECTED 7-28-80 TIME COLLECTED : 

WPtED BY B- M a e  SOURCE filler We11 

Very Hard Waer w i t h  hi& levels of Iron and IDATE REPORTED 8- 1-80 

FOR LAB USE ONLY 
RECVD-BY s E  tAB # 4510-2 

DATE RECEIVED 7-30-80 

Manganese - I s m m  U H~ C. a! 
. * 

]A1 , A1 umi num <O,OS []Pb ,Lead a , O S  []Sulfate 

]Au ,Gold <Om 10 []Sb,Antimcny 4l.10 []Total D i  ssolved 
a L .  

. --. Sol i d s  
* \ 

.. - -  . . 
4l.05' []Se,Sel enium G.10 []Total Volatile 1.. . - - ;oron 

. - . . Sol i d s  
- 4.2 ]Ba,Barium 0.36 []Si , S i l  i con []Suspended 

Sol ids - .  . . - . . 
a . 0 5  d.i ] E l i  ,Bismuth - []Sn,Tin [ ]Volat i le  Sus- 

- pended Solids . . . .  . . - . . 

]Ca,Cal cium 82 [ ] ~ r  ,Strontium 0.24 []Hardness as 245 

]Cd ,Cadmi um <0, 05 [ ]T i  . ~ i  tani  om €0. 05 []Alka cat? inity as 
[]CaC03 

1Co .Cabal t l  []W.iungs ten a . 3  
- .  

] C r . C h r o m i u m < 0 . 0 5  []V,Vanadium a.05 [I - 
. .- . . 

<o,os . . 
[]Zn .Zinc <0 05 ' [I JCu ,Copper 

16 *s1 
]Fe . Iron 6.0 4 [ ] ~ r  ,~jrcohium <Om 05 [I 

Ik * f * * - * 

:]Mn , ~ a n ~ a n e s e  0.51 A []Hi t r i t e 4  []Col or Un i ts 
- '1 

a . 0 5  -11-.U;Molybdenum []Phosphorus [ I T  .Col i form/100ml 
(Or  tho) -P 

:]I:a.Sodium 2.6 []Chloride [I --- 

']Hg .Mercury a.1 [IAmnonia []mhos Conductivity 
Ni trogen-N 

-]K,Potassium 0.8 1 [IKjedahl []pH Units 

7.3 ]Mg ,Magnesi urn 
Nitrogen-N 

[]Ni trate-N [ITurbidi t y  NTU 



APPENDIX 2 

Data, assumptions, justifications, and data sources used in the MODFLOW packages 

APPENDIX A-2 



Ground-water flow at Tanana, Alaska - Modflow Notes 

BAS Package 

Packages Used: BAS. BCF, OC, SIP. RCH, RIV, STR 

Single-la ycr n~adel 

Grid size:? 00 colun~ns x 50 tows 

IBOUND: All cells south of RIV nodes set a l  no-flow (0) 

no-flow above the 250-ft contour (01, estimated linrites of the aquifer 

at1 other ccIls sct at variable head ( 1 )  

Anisor ropy: 1-00 

BCF Package 

Laycr thick~~css: 100 11 (layer bottom is 100 it above MSL) 

DELR: 528 St (0. I niile) 

DELC: 528 Cr 

Hydraulic Conductivity (K) along Rows: 80 ft/day, constant for a11 cells 

RCH Package 

Nct annual rccllarge (recharge minus evaptranspiraron): 0.2300E-03 rtlday ( 1 inch/year) 

RIV Package 

River Reaclrcs: 99 

Yukon Rivcr 

Slope: 0.0001 83. estimated from USGS Tanana A-4 and A-5.1:63,360 scale maps. 

Highest River Stagc:207.2 A, esrinlated lmm USGS Tanana A-4 and A-5. 1 :63,360 scale maps. 

Ri vcr Condudance: 5.600E+06 (K = 20 ftlday = 7.1 E-03 cm/s), estimated 

Rcach Lenglh (L): 528 Tt. unit cell size 

Rcac11 Width (W): 528 fl. unit cell size 

Reach rivcrbcd deptl~ (D): 1 it, estirnatd 

Conductivi~y Equation: (LW/D)K 

Boltom elevation is estimated to be 50 ft lower than river stage height, estimated 
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STR Package 

ISear Creek 

Scrult~\;rlanI flowing 

St rearla R c ~ c I ~ c s :  48 

St r c m  S c e n ~ c ~ ~ ~ s :  %- 1 

St rcatnbcd Conrlucl;\t~cc: 

- low srrcnrllhcd conduclancc modcl value: 1 .OE03 ir2/day 
- l~ ig l~  sfcamhcd coralucla~sc ~tlodcl valuc: 5.OE03 f 2/day 
Rciicl~ LcrlgtIi (L):52X TI, u l ~ i l  ccil size 

Rcacll Widill (W): 10 TI, csr irli:ltcd 

Rc;~cl~ strcnrr~hed slcptl~ (D): 0.5 R, csfimated 

Cor~ductivi ty Equat im: (L\V/D)K 
Slopc of srrca111 was cslin~alcd from 1" to mile USGS lope elevation co~llurs: 0.002735 

Lowcs~ poi111 or srrcnnl: a1 confluence will1 Yukon R. (r38.c 12). 195.8 f~ 
St rcnnl bcd tl~ickncss: 0.5 If (assutrrcd) 
St rc;m 2)cd l~ottor~l  clcvat ion: 0.5 St bclow streambed tap clcvatior~ 

SI ~ r i u i ~ l ~ c d  top clcvnlion:3 ft Ixlow strcwl stage 

Slrcan~ hcd conducr ancc: variable. in fluc~iccs magnitude of ~ h c  slrcnm cffccts on grou~~dwnter flow. 

NC: Creek 

Sourl~wasd ilrrw irlg 

SI ~C;IIH RC~CIICS: 1 Y 

SI rcnnl Sc~n~c l~ t s :  1 

St rcarlibcd Cor~rluct arm:  

- low s!rcnin hcd co~ltluclw~ce modcl valuc: 1 SE02 1t2/day 
2 - big11 s~c;i[~~t~ctl cot~tluclance nlodcl valuc: 1.5E04 it /day 

Rc:tcl~ Lcr~gll~ (L): 528 fi - 

Rc;lcl~ \ilidrh (W 1: 5 fl 

Reacl~ slrean~bcd dcpill(D): 0.5 ft . 

Cor~duciivity Equation: (LW/D)K 

Slopc of srrcnln, estin~aled lmni USGS Tanann A-4 and A-5, 1:63,360 scalc maps 

scg. 1-3: 0.0237 

scg. 4-8: 0.0 186 

scg. 9- 19: 0.00778 

Stream hcd ttiickr~css: 0.5 fL es~irna~ed 
Stream l ~ d  holtonl elevation: 0.5 ft below streamkd lop elevation, estimated 

Stream bed top elcvation:3 ft &(ow stream stage, estimated 
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APPENDIX 3 

Example output file of the U.S. Geological Survey 

Modular Finite-Difference Ground-Water Model 

APPENDIX A-3 



U . S .  G E 0 1 S  1C.h.L SURVEY MClnUtAR FINITE-DI  F F E R W E  G R ~ J D - I + I I ( T ~ ? .  ).19EEL 

TWO DIMEIiS1,2!llL M.3DEL OF GRQUWD-UqTER FlQW AT TAIJAtJA 
1 LF.YERS 513 A W S  1 0 0 CO I .UIGIS 

1 STRESS T61:QPES) III SIMULATION 
MODEL TIME L?:iT 15 M Y S  

; layer. 5 0  r c w s .  100 columns. 0.1 m i l e  gr id  

1 1 0  UIFITS: 
ELEMENTOF I W I I T :  1 2 3 4 5 6 7 8 9 10 1 1  12 13 1 4  15 11; 17 1 6  19 2'2 11 22 23 24 

I/OlrlIT:31 0 0 3 4  0 11 0 3 8 3 9  0 0 4 2  0 0 0 0 0 3 5  0 0 *- 0 0 0 

BAS1 -- W S i C  !?.5DEL PACKAGE. VERSIC!; 1 .  9111R7 INPUT REllD FROM UNIT 5 
AERAYS R I I S  A t 7  PUFF U'FLL Sf4AP.E HWZ?F. 
S T A R T  HE1.U WiLL 38 SAVED 

45154  ELf?,:EiZS Ill X ARRAS ARE 1'SZD B1 PAS 
4 5 1 5 4  E L F 2 2 7 S  OF )! ARPIAY USED C l T  QF 350001) 

RCF2 -- BLKY.-P3TPEEED F W  PACKP~GF. VERSICTI 2 .  7/1191 IFlRFP REnD FRClN IRIIT 3 1  
STF-\DY - ST$.TE S i!CJJt.?TI 014 
CELL-BY-CELL FLC%!S WtLL IJE AECOPDEP Cnt4 WITT 21 
IIEAD AT CELLS TXLT C t 3 N E W  TO DRY: 0 . I )OOOOE+r)O 
W l 3 T I N G  CP.PA?!LEX I S  PXrS A C T I V E  

LAVEP &.?':IFEP TYPE - - - - - - - - - - - - - - - - - - - 
1 I 

10001 EI.U:F:.TS  ti x ARRAY .WE us:n RY KF 
5 5 1 5 5  ELE!!?KS OF Y. ARRAY USED SK OF 3Sfl000 

RrH I  --  REC:.!?.:;E F P . ~ ) : P . G E .  vF,nsrcrr i .  9 / 1 / 6 7  I r l m  READ FROM I R l I T  3 R  
OPTIOFI I - -  ?EZiiAEGE 7 9  T O P  IAYEI! 
CELL-RY-CSt1. 5 ; j I fd  TERMS WltL RE P.ET'TnED OrJI IWTT 2 1  

5 0 0 0  ESE':::;TS CF X ARRAY USED f3L  Rtr?i I>RCE 
60155  E L F X Z . 7 5  GP ): ARRAY USEI! C,L7 01: 350000 

R r V l  - -  RI '<ZP ?.>:i*.ACE, VERSIOTI 1 .  a;l/87 IFlFVr REAn FIIOM IRITT 34 
k'iY.tMUM OF ?? RIVEf! IWOES 
CELL-PY-CELL :LC+!; t i 1LL  QK RECORDEIl CII In l IT  2 1  

594 EtE!:Z:TS I I l  X AI'HAY ARE ' 1 5 3  Tt'lF. P I V E V S  
507.49 ELEYET- OF E A ~ R E . Y  USED 7.T CIF 3r~11(101) 

Slr l  - -  $l'PC!!;t':' I N ? L I C I T  FROCElWlf T*>!,TT?tCN F.Wl:ACE. VKRSICW 1 ,  q/llP7 IIlMPP F 5 \ 7  FRC!!! ICITT 39 
I-f,'!XI!4UN Of 5 ' :TEE.Vi-lOFlS AL.LOk!ErJ f :? CInSURE 

5 ITERATI c:: .r.'.=:'.I:ZTfPS 
2 0 2 0 5  ELF.:i7.!;TS i!T Y. RIZPhY ARE Liz:?. DI SIP 
90054 ELE:.!=:TS .3-F X A R R K i  USF;I 5'7 nF  350000 

PWMPER OF ST? ::.:< 77 I FtPi"hH I P.S I S ? 

: laynr. 511 rr~us .  loo c ~ l u r n s .  0 . 1  mile arid 
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AQUIFER H U D  WILL BE SET 'iV 999.00 A T  ALL Em-FEW NODES (IDOLRJD=OI. 

INITIAL HEES = 208.0000 FOR lAYER 1 

Page 6 APPENDIX 2 



OVTPUT COElTROL IS SPECIFIED EVERY TIME SPEP 

DELR W T  LL BE 
- - - - - - - - - - * - + -  

@ELK WILL DE REAO ON UNIT 31 USIHC FORMAT: (10F5.01 3 
- - + - - - + - - - - - - - - - - - - - - - - - - - *  ---- - - - + - - - - - - - - - * - * - + - - - - - - + - - - - - - -  

IIYD. COPID. ~ L O W  ws = 60 .OOOOO FOR l h Y E R  1 

F ;TWH = 100.0000 FOR U Y U I  1 

SL'i,liP: '"1 DY THE STRON[;I.Y T#rtfCIT FROCCDURE 
* - - . - - - -  * - - - - - - - - - - - - - - - -  - - - - - - . . - - - - + - - + - - -  

W t V I F n M  ITEPhTIOflS hLWWED FM1 CWSrJP..E = so 
ACCELERATION PhRr'1.!fTER = 1 -0000 

l1EAD CRN.IGE CAITWIIOkJ FDR Cb3SURE : 0 . 1  a000E-02 
SIP  HEAD CIIIUlJE PRIEiWVT 1 NTE'VAL = 1 

CAtCUtnTE ITERATION PAPAMETE3S FROM MODEL C A I C U W E D  WSEEO 

STRESS FFR ZOD t 1 0 .  1, LRtGTH = f .000d00 
- - - - - - - - - - - - - - - - - - - + + - - + . - - + - + - - - - + - - - + - - - - - - -  

PRIHBD? OF TIME STEPS = 1 

WJLTIPLIER FOR DELT = 1 .ocu 

I t J I T t A L  TIME STEP S I Z E  + 1.000300 

79  R IVER REACIIES 
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67 mRFM tr[mES 
VIYEF! ROW COL SUTl4FJIT 

MlMUER 
- + - - - - - - - - - - - - - - - - - - - - - - - - - - L -  

1 15 4 rr 1 
1 1 4  4 5 I 
L 1 4  4 4 1 
1 15 4 3 1 
1 I6 4 3 1 
1. 17 4 3 1 
1 i a 4 3  1 
1 i R 42 1 
1 17 4 1 I 
1 17 4 0 1 
1 11 39 1 
1 18 3 9  1 
1 19 3Ei 1 
1 20 37 1 

Page 8 APPENDIX 2 

'UICH FTFIFAMFLW 
tI?R.IRF.R 

a - - - - - - - - - - - - a - - - - - - - - - . 
1 0 - 4  320Et06 
2 0. 000OEt 00 
3 rl. I)OOOEtOO 
4 0.0000Er00 
5 Q.ODOOE+OO 
6 0.0000E+00 
7 0.000OErOQ 
9 Ll.O~OOE+OO 
9 0.0000Et00 
10 0 *0000E+OD 
11 0.000QE+OO 
12 0.0000E+00 
11 0.0000E+00 
14 O.OOOOE+ 00 
I5 0 .  o~aoe+oo 
r 6 O.OOOOE*OO 
17 0.0000Ec00 
la O.OOOOE+OO 
I9 O.OOOOE*OO 
20 0.0000EcOO 
2 1 0.000QEt 00 
22 0.0000 E+00 
23 0.0000EcOO 
24 P.O00DE+00 
25 0.0000Et 00 
26 0.0000E+00 
2 7 0 .0000  E+OO 
2P 0.0000E1 00 
29 O . O o O o ~ + o n  
30 0.0000E*00 
11 0.0000E*00 
112 0.00OOEt00 
3 3 I) .OOOOE*00 
34 O.OOOOE*OCl 
3 5 0.0000Ec00 
46 0.000QEtOO 
37 0.0000€*00 
30 0.0000Et00 

ST'P Ek'4 
?AGE 

. - - - " - - -  - 
2Gh .7 
265.3  
2 6 3 . 8  
262.I 
250 .9  
259.5  
2 5 8 . 0  
2 5 6 . 6  
2 5 5 . 1  
2 5 3 . 7  

STR FJfiREI, W P  
ECEVAT r311 

- - - - - - - - a - - - + 

263.2 
2G1 . B  
260 .3  
2 5 9 . 9  
1 5 7 . 4  
2 5 6 . 0  
2 5 9 . 5  
2 5 3 . 1  
251.6 
2 5 0 . 2  
248.8  
247 .3  
245.9 
2 4 4 . 4  
243 .O  
241.5 
240.1 
238 .7  
237 - 2  
2 3 5 . 0  
234.3 
232.9 
231.4 
230.0 
220.5 
227.1 



Pw;11 
COEF . 

.- .---------------- - - - - - - - - -  - - - -  
0.300OE-01 
C .  3OOOE-01 
P 3000E-01 
4;. 3000E-01 
'1.3000E-01 
? .1000E-O1 
8'. 30(10E-Ol 
?. 3000E-01 
c'.300OE-01 
1.3400E-01 
c .  3000E-Dl 
5.3000E-0 1 
1.3000~-01 
ij .3000E-0 1 
r.j000E-01 
11. ~ O O O E - O ~  
0. 38OOE-01 
3.2000~-01 
0.3000~-01 
3. ~ @ O O E - O ~  
1). 30DOE-01 
6.3000E-01 
0.3000E-01 
0.3UOOE-01 
D.300OE-01 
0.3000E-Ol 
? .  30OOE-01 
0.3000E-01 
0.3000E-01 
0.3COOE-01 
0.3000E-01 
1). 3000E-01 
r).3000E-0 1 
0.3000E-9 1 
Q.3OOOE-01 
0.3000E-01 
0.3000E -01 
0.3000E-01 
0.3000E-01 
l).lOODE-01 
0.300OE-01 
0.3000E-01 
0.3000E-01 
0.3000~-01 
0 -3000E-01 
0.3000E-01 
O . ~ O ~ O E - O I  
0 -3000E-01 
0.300OE-01 
0.3000E-01 
0.3000E-01 
0.3000~-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.300OE-01 
0.300PE-01 
0.3000E-01 
D.3000E-01 
0.30POE-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.~000E-01 
0.3000E-01 
0.300OE-01 
0.300OE-01 
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AVarnGE SEm = 0.00024707 
M I N I w n  SEED - 0 . 0 1 0 1 4 6 7 4  

I 6  IrW.hTIU4S FC!? T f H E  5TEP 1 IF; STRESS FFRIDD 1 

- * 
-10.29 I 1.  4 1 .  11 -6.152 F 1 t i .  21 1 4  ' 1 ,  :.?I ) < . 7 : 2  ( 1 .  29. 10) -2.090 1 1 .  23. 7 3 )  

-0.3537 ( 1 ,  21, 1 ~ 1  -0.2691 1 1 -  - 3 .  4 7 1  -b . .  .JU 1 .  16 .  1 5 ~  -o.C-?l ( 1 .  11. 4 5 )  -n.doII t 1 ,  2 5 .  ? 3 k  
-0,9353E-01 t 1 .  E l .  451 -0.111gE-01 I 1.  1 2 ,  4 1 1  -0 .104C ( 1 .  11. 451  -F+lt:S ( 1 .  I 4 .  361 -L'.BIR!E-CI I E :i. F s l  
-0-1040~-01 I 1.  l i .  4 5 1  -0.16~2~-PI L :. 21. 393 -a  1324~ .01 I I .  2 0 .  4 i j  -o.:u;oE-01 c 1 .  1 1 .  4 5 1  -9 IawE-ol t 1 .  ::. 3 0 )  
- 0 . 6 8 1 8 ~ - 0 2  ( 1. 1 5 .  4 5 1  - U . 3 5 R 7 ~ - 0 7  f 1. 12. 4 4 )  O.4771E-DZ ( 1 ,  29, 5 r f  -0.Ct135-02 1 1 .  19, 4 3 1  - 0  5907E-01 I 1,  I ! .  45) 

0 . S 7 9 7 E - P I  I 1.  27 .  2flI 

mi"Wr FtACQ FGR A L L  L'lYCtlS ARE THC E.XIF.: 
ItfhD WAzlSaflI IlFAD E)RhWCQ.+?l 

P R I ~ ~ ~ T  F R I ~ ~ P C ) ~  ShVE SAVE 
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VCWMETRLC BUDGET FOR RWTRF. NODE[. AT FAD OF TIME STEP I EN m e s s  PERIOD 1 
___________________ - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

IN: 
- .. - 

S ~ R A C E  = 0.00000e+Oo 
CaJSTfiJm HWD = 0.0000oE*(LO 

RFLHARGE= 9r;eai .  
R I V E 9  LEAKAGE = 4 0 1 6 . 1  

STRFAMLVIEAGE= 49986. 

RATES FOR THIS TIME mEP --------- ---------  + ---- - 

IN:  --- 
SrOAhGE = 

CCWSTNJT IiEAD = 
RFKHARGE = 

RIVFJI LEAKAGE = 
S T R W  LWKAGE = 

m: 
- - - -  

9tDRAGE = 0.00000Et00 
C')(.ISTAKT H W D  = 0.00000F.c00 

RFCI4APGE = 0.000008+ 00 
RIVET! LEAKAGE = 0.15031E+O6 

STpFaWLEnkME= 7594 .8  

FEPCEtn' UI SCREFAtICY = - 4 . 5 8  FERCEVP DISCREPANCY = 

T1HE S1,TQiABY P.T FllV OF TIME STEP 1 ffJ STRESS FERIOD 1 
s M~CWJDS HTPIVI'ES Hnun s DAYS YFARS 

a - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - - - - - - - - - - - + - - - - - - - - - - - - - - - - - 
TIHE S7'Er I,F.ltCTII 8 6 4 0 0 . 0  1440.00 1 4  - 0 0 0 0  1 .00000 0.2737856-02 

ST'PESq PEN LCD T1'4-1F. EG400.0 1440.00 1 4  ,0000 1 .00111)0 0.773785E-02 
TOTP.I, S 1MtIlhTTC)tI 7 IN:, a6400 . O  1 4 4 0 . 0 0  2 4 .  I3000 I . r ) G O C O  0.2737P5E-02 
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APPENDIX 4 

U. S. Geological Survey ground-water quality data for Tanana, Alaska 



v. S .  D E F ' A R r n  OF THE I N T E R I O R  - 
GrnLmXCAL S m  

WATER FLESOURCES DIVISION 

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

I 

Sabor~torg Number 13257 

Noe 
I 

Date of collection,. .............. gtttetr 

Silica (SiQ2). .................... 
Iron (Fe) . ! ~ ? T + ! ~ P P ~ O T ?  1 ........ 
w - s e  rn) 

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

Bicarbonate (HCO,) .............. 
Carbonate (CO,) ................. 
Sulfate (SO,) .................... 
Chloride (C1) .......... .: ........ 
Fluoride (F) .................... 
Nitrate (NO,). .................I. 
-*hats (POQ) Total 

Dissolved solids 
..................... Calculated 

.Residue on evaporation at 1 8 0 ' ~  . 
Hardness as CaCOj .............. 
Noncarbonate hardness as CaCOS,, 
Alkalinity as CaCO, .............. 
ABS 
Specific conductance 

! / . I 
I d  

..I / I\ . - i 
i l a  , , /' 2)- 

. -/-- 
{! - 

P 

I. F I-- i -- 
A T ~  < b 7  f .  

1 ,J i - .. 
I ' .., \,,, 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Location County 
anana Source PHS - Hospi ta l  - T 

Depth ( f t )  Oiam Irn.) - 

Cased to [ft) Date drilled Paint of coll, -- 
- 

Owner ---- I-. f .  < __ 
Treatment Use - -- 
WBF WL - . Y~leld - - - - . -- 
Temp ( O F )  Appear. when coll, -- --- a .--- ----I . .. - 
ColJectad 4-14-71 -By -------.--- Scribner --. - . .  - .- - . 

Remarks 
-- 

Lab. No. Col 14535 Field No. Project State KgcW 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

toca  tion Tanana City Supply County 
Source Depth ( f t l  Dam ( tn. ) 
Cased to (ft) Date drilled Point of coll. -- 

Owner -- ---- --* . _ - _- 
Treatment U s e  - -- 
WBf WL --- - - -- Yield . . - . - - 
Temp Ap ear. when coll. --- --- -.--- ____ _ _ __- B Collectad 4-14- 1. ' c r ~  ner By --- . . . "  :-- ---- -.-. - -- .. - . - - . .  
Remarks 

-. . 

Field No. 

Silica (Sioz 1 

Aluminum ( A l l  

Alkal inity as C a b 3  

Bicarbonate ( H C 0 3 )  

r 

me11 I an Jl 

7,5 

m ~ l l  I a p l l  
I 

192 I 3.15 -- --. 

--- 

Iron (Fe) -25 
I 

I 
- 

Manganese Mn -27 Ss-ra 
B a r i u m  Ba 0.0 Sulfate 6 0 4 )  2 5 .  -52 - - 
Copper Cu 0.00 

I 
! 

0.03, 1 Chloride (Cl)  2.5 Z i n c  Zn -07 - 
N i c k l e  Ni uug/l 
Cadium Cd Fluoride (I?) 02 
Lead Pb l L u g J 1  
Arsenic As 

- ---- - 
Calcium (Ca) 56. 2.79 Cyanide Ca - -- 

1 
Mmgneaiurn (Mg) 11. .90 Nitrate (NO3] 1 0.0 # . 00 ----l--o. r - 

1 Chromium (Cr) 

! 

157 

4 

Carbonate ( C O s )  I I 

Sodium (Na) 

Potassium (K) 

- 

I 
4 

3.0 -13 

0.9 I I -02 
3 

I 
I 

Seliniurn [Se) -+,O -I!- ---- 

I 

1 

Total 1 3.84 .L Total I 3-76 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Tanana We1 1 
Location County 
Source Depth (ft) 42--47 Diam ( in.)  
Cased to (ft) Date drilled Point of coil. 

Owner ---.-_ - 
Treatment U s e  - 
WBF WC -- -- Yield . _ _ _ . -  _- 
Temp I"F) Ap ear. when colt. -- -- -+-- - --- - - -. --  --. 

3-Bb,z 7 

Collected By - - - - . - - - - -  MarLey --.. - - - - .- - ..-.- 
Remarks 

Silica (Si02 1 

Cab. No. Col 15371 Field No. Project US PHs 

, 785 

7.3 

30 

Specific conductance mat 
Dia solved solids: 

Coleulatmd pH 
Roddue on rvsporrtion a t  2 8 0 '  C 

Hardneaa ae CaCOo 
Noncmrbonata 

Alkalinity as CaCo3 

455 
45 

410 

Color 



UNITE0 STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Cwa ? ion Tanana PIN liospital 
Source Depth I f t )  D&%W 

Oiam Iln.1 
Cased to t f t l  Date drilled Point of coll. -- 

Owner ---- -- -+ . .*- 
Treatment Use .- -- 
WBf wc -- . - -- Yield -.--_ - . -- 
Temp I*FS Appear. when coil. -- _ _  _ . _ _ _ _ .  _._ _ .. - 
Collected 3 0 7 2  By --.. R e s u l t s  - - -- called --- - -.- . to D,H, -. Marley - . - - . .  
Remarks drilled by C, Bordner 

m p J J  B I 
Specific conductance 

Silica (SiOz 1 

--- 

I I 
I 

= - 

Total 
J 
j 8,94 Total 9-20 

1 

Diaeolvtd sal lds:  

Cab. No. Col 15372 Field No. 

Coleul stmd 

Reaidrrr on mum~rrtlon a t  1 W C  

Hwdneas  as CaC03 
Honcerbnrtr - 

I 

463 

430 
LO 

- 
(micromhos at 25' C )  774 

pH 

Color 

7.8 

30 



UNITED STATES DEPARTMEP4T OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Location Tanana School 
County 

Source tire i 1 
Depth (ft) Oiam ( i n . )  

Cased to (ft) Date drilled Potnt of coll. -- 
Owner -* --_- __ _ _  _ _ _- 

Trtatmen t U s e  - --. 
WBF WL - + -  -- Yield . _ - _ _ _ .  _- 
Temp I'F) A ear.whencol6. --- - -  _ . - - _ .  _ - _ ._ - 

4/7,?f Collectad J i m  Anderson - By ---.. .-.--.-.-- -.-. - -- .. .- - .. 

Remarks 

Lab. No. Col 16628 
Field No. Project Public Health Service 

me 
m d l  I - / I  

1 

I - -. - 

I - 

- 

- - 
! 

Silica (SiOr 

Aluminum ( A l )  

Xron (Fe) 

Dissolved -lids: 
Culculatmd 

R.8ldua on mvlpatltlon It rm'c 

I 

~ ? / l  

m p / l  

I 

Specific conductance 
(micrornhoe ~t 25' C) 

pH 

I Hardness l a  CaC.C03 
3 

Honcrrhn4ta 

I 

= 

me 
m/l 

Color 

Bicarbonate ( H C 0 3 )  

Carbonate (CO3) 

T 

I 

Sulfate (SO4 1 



ANALYTICAL STATEMENT 
[Far& wr million1 

...... ~ocationT.~~--~~..:?l~?-!~a ---+.....----* Dateo€couection..+~~f:2%r5-~ 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 - -  

Use T r ,  SiQ2 -+--2.---  k d  *---*.-- ...................................... 
7 source Temperature (OF) ................ .............. 3.31 Fe ..dm.. ........ 

ao ........... color ........--.. pH ....... 7..6.. Ca 1.2 ....;I-- 

Alaska WaLIv<? !Tes t?  ScrL%Ce Suspended matter ................. M g  .......... 24). ..... ;. . 
............... 2aspit.zl. Hardness as CaCO, Na 6 6  L.... J .  

2 3_ *-: N . .  2 Total.-3&., K ................ p.._.., 

......... Ignition loss ,,,-...,--.----,.......--, C03 ...!,?.,,,.L 
Dissolved solids ..........,....,.... HCOJ -.-- kU.--.-: r - 

- - Specific conductance at 25°C SO4 - - - - - - - - - -  25 -----*-; - 
8 3  * (micmmhos) .......... ..., p-. CI ........... 1Q ..,.,. 

................. F 2,- ............................................ 

.-af--Fe-Sn-. ----. Q.X.6-- -6--- 

............................................. 4 h/ 1.22, Q;r;.? ...... ... ................................*........... . ernist .Y.::h -.in.. soln.. .., 29.. Sum 
............................................... E b. NO. ..... 3222- 2 2 2 2 2 - - 2 2 2 2 2 2 2 2 2 2 2 2 2 2  ..... 

....................................................................................... Collector 
IG-533454 



3-2GO UNITED STATES DEPARTMENT OF THE INTERIOR. GEOLOGICAL SURVEY 
( J ~ n u n r l .  1950) 

WATER RESOURCES DIVISION 

ANALYTICAL STATEMENT 
[l'arts pcr milliorll 

Location -'-manaaJ.. -a-ask,&.. ---. - -... . Date of collect ion ..11=2&55-.. -... - - ---- -- - ---------- ---- 
Use , , , , , , ,, , -, -, , , , , . . , - , , + + - , , , - - - - , , - -- sio, --.--.- A2 -.-..... 

Source Alaska.,i2ti~e--E-e-dI~h Temperature (OF) ---------------_ ~ed- ..-..........-+ 0 -12 
, S e h c e  Hospital Color ,,,-,-,,,,,, pH , ,  . Ca -,---------------_-___ 12 

Suspended matter .,,--,,------,-,, Mg ,.,,,,,,,.,, 4 - 2  , +,,-,, ,, 

Trezted water Hardness as CaCQ ~a _ - - ----- 1-8- -_--___ 
1.2 N. C. -,*a-:- 1 , - -  R .-----.,--.-,-,-,--, ,,,, 

Ignition Ioss ,,,,,,,: ,,,.,,..-_----,--- CO, .,,.,,,.,,, .,,,,,-,, 0 
Dissolved solids -------------,-----. HC03 ----kg -,----- 
Specific conductance at 25OC SO, .------.-- 25 --.-.... 

(micrornhos) -.---------. 686.. C1 -..--..----- 13-...... 
1 ---,.------.----------,-,-------------------- F ---.------.,,,-,. h .---- 

, - d--FE-,b--x-h .---- +*-*--+---,  NO^ ,,,- ,,,-.---, a 6 -,.. , 
-.bJ-.~n-in-soln -..------------- FhV 

Chemist ------ GFS;i ,,.,*----------------,--- -,,,,,,,-------------------------------- Sum - ---- b2b ------ 
Lab. No. ,.,,, 32-23- .------._-----~--------,-- -- - --------------------- -------------------- 

error 

Date completed -... L?,fi=55 ------- --- 
Checked by . f Bf -..- 12-~2&55 ------ --- 
Project ,------.--------------,-------------------- 

Transmitted .-----,-.------------------------- 
Remarks -------a - ------- - ,- ---a*------- ---.- 
____r__*________*__-* - - - - - , - - - - -m-- - - - , - - * - - - - - * - - - - - - - -  

GPO Ib--SSf.1S-r 

L- 



a-=Go UNITED Sf ATES DEPARTMENT OF THE INTERiOR, GEOLOGICAL SURVEY 
f J m r ~ r ~ * r y  19%) 

M'ATER f ? ~ s o v ~ c € s  VISION 

AKALYTlCAL STATEMENT 
IFaru wt ntiIlionl 

m 
L a t i n  . , Dateof collection ---- U:2.8.~55 - - - -+--  - -.---- - - 5 5 5 5 5 5 5 5 5 5 ~ .  

Use ,..,.- ,,,.. , -,,,--, - - - ---------+- ----- SiO, _..-- *1-5;_-_-,.,, 
u , r . . .  Temperature (OF) ................ FC .......... Q #31. 

........... h l s k  2 Nztive 11 ealt 1; S e w i ~  e Color ,.,,,,,,,., pH 6 ....... Ca 98 .....- 
Hospital, Suspended mattes .---.,-..,---.-,, M g  -.-.,,,,, 29 ,,,,,- 

Hardness as CaCO1, N a  --. - . -..,, ,,. 6.6,-  
N.C.-%.. Total--3&+-- K ............. 23-,-, 

................ ....... Ignition loss ,-: CO, .,,-,-,.-..-Q - --, - ,, 
Dissolved solids ,..--,,,.,.,,,.,,--, HC03 ---l+l3 ----.-. 
Specific conductance at 2S°C SO4 --------. 2s *---*-- 

(micrornhos) --...--.-..-61+6.- Cf ----------.LO ----I, 

..... ............. ........* C; a.f-/..~e-.in.sah .O--16 NO3 a 

-*---*---+----------------------*---------*-- ~inb,! - 29 
?;*I ..*......*. ..... ........ ........................................... Chemist bf.,m-.jn..~ln -29- Sum 390 

Lab. NO. 3?22 - -+--- - - - -_-- - - -____---_-_--- - - - -  ---------.--+.--_--------------------- - . . I .  

Collector ....................................................................................... 

Lab, NO. 3222 

Date romplet &d -&?.~%kx ---- -. ----- 
FSW 12-20-52 Checked by ..-------.----.-----. -,-------- .- 

Project ----I-.-.-,-.---------------------.----- 
Transmitted ............................... -.-- 

..... Remarks ,-....--..,.,,,,.,, .... -.,--.--- 



J N i i  r O  STATES DEPARTMENT OF THE INTEI..iR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

- . -. . 
Location - -- 

/ .-I , 5  #-I I t  ,#? County - 
- -  7 -  Source Depth (f t)  6 2  Diam (in.) . - 

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

Treatment t A- - . r! Use 
WBF WL Y ieId 
Temp PFS Appear. when coil. - 
Collected 2 :;:: ?-2 :-ys; BY - 
Remarks 

Hardness as CaCO 

I 

PPm epm I PPm epm 

Silica (S10z) Bicarbonate I H C 0 3 )  319 r r , r i  7 - 
.L 2 . c-,r 

Aluminum (A13 Carbonate ( C 0  3 )  9 

Lron (Fe) !==- l.-.. . :;o]-? 

- :ve > I ~ S J !  ,_ -.  I, a .- Sulfate (So4 1 C.9 -17 
1 

7 - ! ? 

Lab. No. Col !:5 5 9 

Sodium (Na) 

Potassium (K) 

Field No. Project 

. rr? _ -  

-I --- - 7 I 

I ,  ,. t yc -*r; 

!>I. . .- -- 

Total rY 
f - f l * a  

I 
rt ? Q  , Total 



JNITEO STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

p- w - 3  

tocat Eon . f i  AI.es!-z - - County 
inlg ::?I-]. ? < Source Depth I f t )  .J# Oiam (in.) 

Cased to ( f t )  Date drilled Point of cotE. - 

Owner - 
Treatment To11 e Use 
WBF W t  Yield 
Temp PF)  Appear. when coFI. I- 
Collected d- -3 BY .* 

Remarks A 3 3  

Field No. Project 



,.~ITED STATES DEPARTMENT OF THE I[-. ~ R I O R  
GEOLOGICAL SURVEY 

WATER ANALYSIS 

1 ' )  - T ' P  -,pq,,3 

Location L ZTZEF. 1 -?., -...>: :t,~l* County 
Source ':el-1 Il0.2 - Oepth ( f t )  Diam (in.) 
Cased to Cft) Date drilled Point of coil. 

Owner -- 
=3 

Treatment - ~ a w  Use 
WBF WL Yield 
Temp VF) Appear. when coll. 
Collected BY - 

Remarks 

Cab. No. a 
'I c.: * 

1 PPm I ePm PPm epm 

Silica (So2 11. Bicarbonate IHC03)  326 5 36 

Aluminum ( A l )  Carbonate (GO 31 

Iron (Fe) 0,00 

513 j Field No. 

~.!n a 0 2  

Calcium (Ca) 

Magnesium (Mg) 1 ,77 2-22 1 Nitrate (NO,) 0.2 0.00 

Sulfate (So4 

Chloride (CI) 

F luor ide  (2;) 

Sodium (Na) 

19 

7.5 

0.2 

2.9 

0.49 

5. 21. 

0.01 

6.00 

0.13 

0.04 Potassium (K)  

5.88 

1-4  

Total Total 



JNIXEO STATES DEPARTMENT OF THE 1 1 9  r ERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Location Tanana, Al3s.m .LYE3 30spital -- county 
Source - Depth (ft) Diam (in.) 
Cased to If?) Date driiled Point of coil. 

Owner - 
Treatment U s e  Hospital. .L 

WBF W t  Yield 
(0omes't;lc ) 

Temp VFS Appear. when coil. 
Collected 18 $me, 19% BY Dr , T, B. McQueen - 
Remarks 

Total 4 . n  Total 4-05 

Lab. No. m 5421 

1 PPm I 
Specific conductance 

(rnicrornhos at 25O C) 

Field No. 

371 

Project 

Dissolved solids: 
C a l c u l ~ t e d  

Residue on evaporation at 180" C 

212 I 

I 

Color 

I 

0 

pH 

Hardness as CaC03 

7 -9 



dNlTED STATES DEPARTMENT OF T H t  INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

.- mrrr Location L 1 zfiz:~-- &?Lz-:i:z County 
Source ~ ~ 1 1  5 ~ 2  ~ I T ~ C ~ S  m a  Depth (ft) Oiam (in.) 
Cased to (ftl Date drilled Point of coll. , . 

-* r Owner S I:..\ -- 
Treatment e u s e  
WBF WL Yield -- 
Temp PF) Appear. when coll. - 
Collected re 5 khhr 'l963 BY .- 

Remarks FAA Box 4.40, Anchorage A t t n r  hhU3.42 

Dissolved solids: 
Colcul o t t d  

silica (SiOz 1 

Aluminum (Al )  

Iron (Fe) b sol 

V m ~ m e  - BOY 

Residue on evaporation at 18W C 

Hardness as CaC03 

Total 

PPm epm PPm epm 

7 1  Bicarbonate (HC03) 

Carbonzte ( C 0 3 )  

- I 

Nonca rbonatc 1 

0,E 

0.89 

I 

Color &I 

Lab. No. Cof 6696 Field No. 

0,06 

Project 

Chloride (el) 

Sulfate (So4 

1.0 0.33 

1-0 

0.32 

0,02 

Fluor ide  (F3 a 4  



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

~oc-tion Yukan 3 %?a, i L k i ~ k t  County 

Source Depth (ft) Oiam (in.) 
Cased to Ift) Date drilled Point of colt. New D d e d  Well ES CoAml ndg. 

Owner 
Treatment Use 

Temp PF) Appear. when coli. 
Collected 20 -5 1%2 BY 
Remarks w d . l  ~ ~ - l ? N ~  

Total 8.58 Total 

Lab. No. Col 7152 Field No. Project 



UNITED STATES DEPARTMENT OF THE 'INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

7 ---? 

J' 
Location .. i , - ~ ,  !tlada County 

Source f&j$$&ed v ; ' ; a~~  GO$- 
Cased to (ft) Oate drilled Point of coll. 

-* 
Owner 

Treatment U s e  
WBF W t  Yield - 

Temp I"F) Ap ear. when c 11. 
Collected 12 &r, 19& BY 
Remarks '13ell ~crnm- 

Aluminum (All  1 I Carbonate (CO3) I 
1 

Silica (Si& ) 

Chloride (Cl) 540 O J - 4  

I2 I 

Fluoride (F) 

Total 8.83 Total  

Bicarbonate ( H C 0 3 )  

-_ , .*  * *  

Maenesium (Mg) -h27- Nitrate (NO3 0.8 

I 4% ' 7-4? 

0 *Q 

Sodium (Na) 

Potassium (K) 

tab. No. Col 71S.3 

0 .a, 

Field No. I Project 

8-3 

2.8 

9x3 

7.3 

'10 

I 

0.36 

o m  

Specific conductance 
(micramhos at 25' C) 

pH 

Color 

I PPm 
I 

Dissolved solids: 
Colculattd rn 

Noncarbonate 

AUcallnity a8 CaCOj 374 

Residue on evaporation r t  l8CT C 

Hardness as CaC03 4ZQ 



UNITED STATES DEPARTMENT OF THE INTERlOR 
GEOLOGICAL SURVEY 

- , J: .* : WATER ANALYSIS 
- .  

Location *Fw&Zl ? a ! ,  County 
Source - [217d .a Diam Q ~a0l.f- (in.) 61dp. 
Cased to ( S t )  Date drilled Pointof COIL D b 

Owner 
Treatment U s e  
WBF WC Yield , 

Temp C"F) Appear. when coll. 
Collected m-r,  1962 BY 
Remarks 0~- 30,003 mb 

Silica (Si02 S 

Aluminum ( A l )  

I5 
I 

Bicarbonate (HC03) 

Sulfate (SO4) I TO I L-46 

Chloride IC1) 

436 7-15 

Calcium (Ca) I 6.34 

F l u o r i d e  (F) 

Nitrate (NO? 1 3.5 1 0.06 

0.0 

Magnesium (Mg) 

0,W 

23 

Sodium (Na) 

~ o t  a1 1 8,s 

1.86 

Potassium (K) 

Total 

I 

6.8 

3& 8.m 

Specific conductance 9ui 

o m  

Dissolved sol ids:  
Calculatad 

~ e s i d u c  on evaporation at ISV C 

Color I 
Hardness as CaCO, 

Moncarbonate 

Lab. No. lCal Field No. 



1 I L c-\ o. ru u .  //+, 
1 Lot-No: - a L L  iTA --  

Reg~on:  / p f f / # /  w e  : Drilled : 
Depth  : Ft .  Dia, I * - In- 
Cased : Ft.  - Pcrl ' ,  
Gszvel 7 ~ a c k e d :  
d2e 

6 3  "@.&--fie &--=c,z// - 9-x CI r 
1 

Tfl /y /gwA,  / L / P S / ~ ~  3emrks  
: 1 fir.4 - Zs4,== 

S ~ O *  p m E 1  ~e ppm [=I ~e ppm 
L 

S O D I U M  dil P O T A S S I U M  dil 
sample -L% i s a m pie 3 1 . 5 -  mit T rz Co, =7 - - - - - - - - -  C u r v e  -a- 

TOTAL ALKALINITY US C 0 3  9 0  
N o  PPm 

-2* 0 y - 0 . O Z S  
N I T R A T E L ~ I  BORON 

d.dic -,? L ,~*/.P+L ml Ag2SU4 
@*cS--C~ r 0.00, 

Cor r .  m l ,  ~ & m ~ &  A 
I 

mg 

I Factor  010d3.4 Factor  

mg S t d  ole/ A sample a- A sample 

SO4 PPm 1 7 1  
e p m  
0 

pH S U M  4fi YARDNESS .Ffl ml % N o  I --- os C o C 0 3  10 4 b7#3& CO 
. . S P E C l F t C  T/A f t  /:</ . >a. L -- 

CONDUCTANCE zG - - ~ ~ Z L % L M M ~  ,;73..:L cx Q ! S S O l v E D  
SOLIDS ml 

[COLOR 
R (KC11 333 -_ - _-- 

5. . 
R somple T i ;  

0*0/ Na 

- 4 L a L - K  
T o t a l  - 

I HCO~(O-~Z)% Micromhos E 

O.S. ppm -1 Non- Corb a t  2 5 D C  L~FJ/Q, 0 Sum 

I I J 

Paher 19 5 8 DATE START'EO / + ~ f i  6 3  CHEMIST c l ~  
CHECKED ~ f z -  



- '. - 
k -1 N 

UNITED STATES DEPARTMENT OF THE INT+RIOR 
.f 

GEOLWCCAL SURVEY . - -  ->-Y +-- ,J 9 2 

- .  ' ,- >f L 3 :,<:.*--.- WATER ANALYSIS F . .  - 

f '  j:=L:t: A. 2:. sei:2>: 
Loca tron County 
Source 
Point of coll. 
Owner &SC~X;YA !. C.%WC~I Treatment 

1 

Use -. Gage height (ft) Discharge k f s )  Temp ("F) 
Appear. when toll. 
Coliected tql-97 & g a  - 30' BY 
Remarks 

Silica (Si02 1 L$ 

Aluminum (All  I I 
I ron (Fe) 

I s ' 5 .  * Calcium (Car 4 .G> 

Magnesium (Mg) k3 3-51 
4 

Sodium - (Na) 133 - e g 

I C' . 
Potassium (K) .# . .i :; * 25 

! 
Total 

Bicarbonate ( H C 0 3 )  

Sulfate (So4 

GQG 
1 

fi .+ 33 .' 

Carbonate ( C o 3 )  I 0 

Chloride (Cl) 

G,c113: 

b5 1-25 

I 

Fluoride (F) 

1 

Total 

Residue on evaporation at  18WC 

c-. 1 
I 

Z";.ZrS 

0,6L 

1 L . .  

Lab. No. 

Specific conductance 
(micromhos at 25O C) 

tsH 
Dissolved solids: 

Calcutored 

Hardness as CaCO 

Field No. 
\ 

I-fi l.25 

"fo Z C  

kc9 

Project h h l i c ?  I h l t l l  M a 3  

Noncarbonatc t 1  



- i .  
\ - 

UNITED STATES DEPARTMENT OF THE ~NTERIOR 
GEOLOGICAL SURVEY ,h .#'f : . - ?  . ' 

. - 4 3  

.- . H 
a *- . Y ' ,  

WATER ANALYSES #- - .  . J--- - - 

Location - t-e LL z5 t, f'pK-.-r~.y County 
Source 
Point of coll. 
Owner ~;F-C f<%::rt. Trea tmertt 

.. . 

Xrd4 Gage height (ft) Discharge (cfs) Temp YF) Use 
Appear. when coll. 

Remarks &??A - = a  

Potassium (K) 

Total q2 Total 
a:* rrr - 

tab. No. Field No. Project - W X c  BeaLth 



UNITED STATES DEPARTMENT OF THE IfrETERlOA 
2 i 

GEOLQGICAL SURVEY /:d .'+ -- /: -cn* .' 3 

p ./ , :; >. 9,- - 
WATER ANALYSIS i 12 

R-t:,- -*.a 11 r t  ?pj:tx:rt 
toca t ion - - -  -- County 
Source 
Point of coll. 
Owner C i t y  Treatment 

Use Gage height (ft) Discharge Ccfs) Temp (OF) - 
Appear. when coll. 
Coliected k - 5 ~ ~ 7  wi pt Remarks 

(=asbw, XmZEe (W) 
W v C l i c t x ~  ( $ 5 : )  

Total 

Cab. No. Field No. 



UNITED STATES DEPARTMENT OF THE lNTERlOR 
./+ 

2 .- 
GEOL9GICAL SURVEY / s  '- * -. --- - A .= I 

7 . . f 
,,f -[- 1: J ,/ ,*- 

WATER ANALYSIS - 
.- - .  
,i 

Location 3 ~ 2  26: 1. t tr. t X-~ :RP~Y~  County 
Source 
Paint of toll, k 2 t b  
Owner FX Cls, Treatment 

Use ZnG , Gage height (ft) Discharge (cfs) Temp YF) 
Appear. when coll. 
CoEiected 1-yL-GT BY & T E ~  
Remarks 

tab. No. @42 Field No Project 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Location a . I l s ~ c l s g U a A  a i m , ~  w ~ b r  3 County 
Source . Depth (ft) 47 Oiam (in.) 
Cased to (ft) Date drilled -1 Point of coll. .S-L% 

Owner 1ISB-M C 

---* 

Treatment U s e  
WBF WL ,, Yield _ _ -  - 
Temp ( O F )  Appear. when coll. - ----- -- -_ _- 
Collected 7WQ By A k K I L l h a r a  -- .. . - . __._ .__ . - --- 
Remarks 

Lab. No. Col -6SM9Field No. Project U* Rtblfa l&&th 

Dissolved solids: 
CaEcul otmd 

Ramldu* on evaporation nt 1 W C  

Hardness aa CaC03 
Honcrrhnrtr 

Speclfic conductance 
(micromhoa at 25" C )  

PH 

Color 
4Qa; 

I 17 

m7 

9,6 

6 



.7 -* 
# 

I- /  
UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY ,; + ,;:/ 
- .-. 

-9 *. 
I 

c- - 

WATER ANALYSIS ,: .-. -- A =  SF "' ( 1  

Location E-LP . i.r Fnpt -r  - T ,  .-= ' f. j . 7  q?t * 
... County 

Source 
Point of coll. 
Owner C y ~ - q $ ~ ~  Treatment 

Use TEA. Gage height (ft) Discharge (cfs) Temp ( O F )  

Appear. when coll. 

Remarks F! ather Info g l v e ~ ,  

tab,  No. :*I Field No. Project &bXc Health Sewice 

PPm 

IN2 

4- %. 

1 PPm epm 

2.95 

GaW 

eprn 

Silica (Si02 

mzqpaese (&) Chloride (C1) l6 0.a 

Fluor ide  (F) Gal CaOL 

*I- I 

c w  $.& 8 3 ~ 1 . ~ -  

Calcium (Ca) I 

Magnesium (Mg) Be? Nitrate (NO3 I? 0.2X 

Sodium (Na) 5' " 
- . S  G * V  

Bicarbonate (HCO3) 16 

Potassium (K) 

Carbonate (C03E 

Sulfate 6 0 4  1 14 6,23 

ALuminum (Al}  

Total 3,457 Total - 3 . 9  

0.2 

Iron (Fe) 

G,OI 

, *- * (2 

~ a t ~ c * r  ~anidk  (m) *u 



UNITED STATES OEPAQTMEI"4T OF THE INTERIOR 
GEOLOGICAL SW RVEY 

WATER ANALYSIS 

Location - bsgktd- fmm m t ~  County 
Source . Depth ( f t )  4Y7 Qiam (in,) 
Cased to (ft) Date drilled Au@& 1967 Point of colt. 

Owner JEEB3 ---- 
Treatment Use - 
WBF WL -- - Yield - _ _  .- 
Temp PF 1 A Appear. when coll. _ - C r _ t r .  ---- -- -- -- 
CsIlectbd By J m k B M m L  -*--- .--- - -- - . - . *___ 

Remarks 

Lab. No. Col --Field No. 
I 

Project Urn Wb3!k@ FIkmxm fkm%oQ. 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

WATER ANALYSIS 

Location -n- tdu r ~ ~ a *  h /-+ c -1 
% County 

Source Depth (ft) Oiam (rn.) 
Cased to ( f t )  Date drilled ,- Point of coll. . - a t m a - - -  

Owner T-- ---- 
Treatment Use 
W 8 f  WL - -- - Yield ------ -- 

Temp ("F) a Appear. when coll. - !  _ _  __.- 

Collected -9 By --...- -Ewh&am-, . - - - - A - - - ..-__ . 

Remarks cxlarhm- ftmt3%im & f x m m % a % L ~  fllwrmkw 

Aluminum ( A l l  

Silica (Si02 1 Bicarbonate (HC03) U 

Carbonate (C03) 

Sulfate (So4 1 

Chloride (CX) 

Fluor ide  (F)  

Calcium (Ca) 

Ma~neaium (Mg) 

&6 I I Potassium I K )  

Total 

b b .  NO. Ca1- Field No. 

Catculatrd 

Project Plnallo M % h  m~ 
J / f 

6-01 

I 

Total ! 4.64 

I 



1 ~ \ c p  c',.8. NO. v jb  I 
- 

Loc.No: 'mLL DATA 1 

Region: 3 ~ e  : Drilled: 
D e ~ t h  : Ft. Dia. rn - In, 
Cased : Ft, P e r f -  : 

--C--- 

Gravel packed: 
Use - 1 : r/kr. 

* F / t c - . * -  i f  p E  Vwle r tr7C.g . ? . s : c L ~ ~ I ; c  O c m  
T k l ; i ~ ~  ji L , + 4 . e f l  Remarks a 

C 

Disch, : 
epm TH 1 .  6 
epm C o  &Gs 
epm ~q .&. 

Curve ---- - I - - - - - -  

O T A L  ALKALIN ITY  a s C 0 3  

I 
1 
I 

I w - 
Paher E 9 5 8 GPO 0 f b Z B 3  DATE STARTED ~ p a l 1 6 6  CHEMIST U- 



* * C  d * - -  --- - - - 1 -5  -- at Tanaas 
. . S . DEPAFWNENT OF TEE INTERIOR 

GEOLOGICAL SURVEY 

WATER RESOURCES DIVISION 

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

Labomtory HtaJbsr 

_- 
Date of collection.. .............. 

Silica (SiO,) ................. : ... 
. (tstnlI I ron(Fe)  ........................ 

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

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

Bicarbonate (HCO,) .............. 
Carbonate ( C 0 3 )  ................. 
Sulfate (SO4) .................... 
Chloride (Cl) .................... 
Fluoride IF) ..................... I 

Nitrate (NO,). ................... 

Dissolved solids 
Calculated ..................... 
Residue on evaporation at 1 8 0 ' ~  

Hardness as CaCO, .............. 
Noncarbonate hardness as CaCO, . . 
Alkalinity as CaCO, .............. 

Specific conductance 

pH ............................. 
Color ....................I..-... 

t 

- 
f 3530 

3 4 - 7 0  
I 

6.3 

T 1 



APPENDIX 5 

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

and Yukon River below the Tatzina River near Tanana 

APPENDIX A-5 



HISCELLAHEQUS AHALYSES OF STREAMS IN ALASKA--Continued 

30-5648. YUKON R I V E 8  AT RUM 

C h t m l ~ t j  ani lysrr ,  In pasto per rnllllon, water year October 1956 to September 1957--Continued 

LOChTf0H.--Lat 61 '44 '25" ,  l o n g  1 5 5 ' 2 9 ' 5 5 " ,  I t  g a g i n g  s t a t t o n  on l e f t  bank a t  Ruby, 300 feet downstream from Ruby Creek,  2 milem downstrcnm from ~ c l o ~ i t o i  
Rlwer mnd 2 . 2  m i I s s  ups tream from Ruby S l o u g h .  

D M I H A G E  AREA,--259,000 square miles, i p p r o x i m n t e l y .  
RECORDS AYAE m L E .  --Chemical a n a l y s e s :  June to September 1966.  

W a t e r  temperatures:  June to September 1968. 
m R E K E S ,  June to September 1966.  --Water t e m p e r a t u r e s :  Maximum, 64'F J u l y  2 4 ,  26 .  

of enl lee , jon  

D d t  of collection 

Juno 8-17. 1966 . .  
Juno 1s-30. .. ... . 
July 1-9 . .  ....... 
July 10-17.. ..... 

D l m h a r ~ e  
( c i s )  

Mem 
discharge 

(cis) 

at I8o 'C)  

i e a l  a n a l y s e s ,  

SodWn 'On 

Po - 
us. 
slum 
IK) 

s p e r  m i l l i o n ,  

' 
(K) 

z j * ~ )  
neeiuUm 

una t o  3cy 

ate 

C hlor lde 
(C11 

(HCO,) 

t c m b e ~  

Fluom 
ride 
(F) 

l t  
'900' 

Chloride 
IC j )  

Fluorlde 
( 1  

H l t ~ a l a  
(NO,) 

Disiolvtd 
iol Ids 

(r..idue 
Qn evap-  
orl t lon 

Hlrdnt4a 
ns CaCO, 

Speelllc 
conducr- 

ante  
(mlc ro - 
m h o ~  at 

C,,cjum, Hen. pH Color 



1 5 - 5 6 4 8 .  YUKQY RIVER AT RU&Y 

LOCATION.--Lnt G 4 ' 4 4 p 2 5 w ,  long  3 5 3 " 2 9 9 5 " ,  a t  gaging station on l e f t  bank .t Ruby, 300 f e e t  downstream f r o m  Ruby Creek, 2 m i l e s  downstream from Maluzltna Alver 
and 2.2  miles upstream from Ruby S l o u g h ,  

DRAZNAGE AREA.--259,000 square miles ,  appraxlmnteI y .  
RECORDS ~VAFLADLE.--Chemical a n r l y s c s :  June 1966 to Septombcr 3967. 

Wrtor  t e m p e r n  ruroa: Junc 1966 t o  Sepccmbcs 1967. 
DITREMES,  1 9 G G - G f  ,--Water rempcra turcs :  M a x i m u m ,  G 4 . F  Juna 21,  July 11, 1 3 ,  
EXTREMES, June 1 9 6 6  to  September 1967.--Water temperrturcs: Mmxlmurn,  04.F July 2 4 ,  26 ,  2966 ,  Juno 2 4 ,  J u l y  11, 13, 1967. 

arts per million, w a t  !r y a r r  October 196 

Color 

-- 
10 
10 

100 
4 0  
100 
20 

s 5 
20 
15 
15 
1 5  
3 5 

1 s  
13 
1 5  
20 
1 a 
2.0 - 

Pa - 
, Us. Btcar-  

slum b n a t e  

(K (HCQ,) 

1 
Gal- 

' M a g -  
' 

~ i l l e a  tron 
c lum nc - discharge 

( c ~ s )  (SIQ,) (Fcl slum lCal (Mg) 
I 

Date 0 1  col le~t lon 

Oet .  1 -15 ,  I g E b , . . , .  
O e t .  Ia-29,.....,,.. 
May 22-31, 1 9 G T . , . . ,  
May 2 5 * n a . . . . . . . m a + m  
June 1-s,..,,,,,,,,, 
Juna 6-18., ,, , , ,., 

. June 19-30.,  .... ,.,. 
J u l y  1 - 1 5 . . . . . , . , . . ,  
J u l y  9 . . , . . . . . . . . m . m  
J u l y  2 6 - 3 1 . . , . . . . . . .  
Aug. 1 -16 . . . . , . . . . . ,  
AUK. 17.,.........,. 

h u g ,  17-31.,,,.,,,., 
Sept. 1-S....,.,.,.. 
S e p t .  6 - 1 3 . . . 1 1 1 1 1 1 .  
Sept. l a - 2 T , , . , , , . . ,  
Sept ,  28r.rr....e.m. 
Septa 28-30. . . . . . . . .  



15-5648. YUK(3N R f  V E A  bT RUVsY 
( In t tm=t lonr l  Hydmloglc Decade Station) 

tCICATI03.--Lat 6 4 ' 4 4 ' 2 S w ,  long 155*2ge55", at gaging station on left bank ~t Ruby, 300 ieet downstre- from Rubr 
Creek, 2 miles downstream from Yelozitan River, rind 2.2 miles upstream I s o m  Ruby Slough. 

DRAINAGE AREA.--259,OOQ sq mi, approximntelr. 
RECORDS AYhELAEtLE.--Chemicl1 analyses: June 1966 t o  September 3968. 

Wmter temperatures: June 1966 to September 1967. 
I I T R E U E S ,  1967-68.--01ssolvcd solids: Minimtm, 95 m d l  June 3-17. 

Hardness: Minimm, 8L q / L  June 13-17. 
Specific conductance: Minimum, 154 miemuha# June 16. 

EXTREMES, 1966-68.--Dissolved soLids (1967-68): Wtoimum, 95 ag/l Juue 3-17, 1468. 
Hatdness (1967-68): Wlnkmum, 81 mgJl June 13-17, 1968. 
Specific conductrrrec (1967-68): Y ln imum,  IS4 mkeromhos June 16, 1968. 
Water terpermturcs (1966-67): Mazirum, 1B-C July 24, 26, 1966, June 2 4 ,  July 11, 13, 1967. 

C H E * I C l t  aHALV5E5 I N  M I L L f t R 1 M I  PER L ITER.  U I K E R  V E A R  O C r O l f R  1967 TU SEPTERUFR 1968 

MAG- PO- 
1 ) 4  5- TOrhL  E I C -  HE- rh5-  8 1 ~ 4 ~ -  

CHIACE f I l I C a  [RON Ctu* Iturn 500fW slum 80ur r~  su t f rTE  
O ~ T E  ~ C F S I  1 t r 0 2 1  I ~ E )  c c A f IHCI I nkf  t ~ 1  T H C O ~ I  I S O ~ I  

OCT. 
01-0s 
06-14 
II-lr 

JUNE 
OZ... 
O Y - 1 P  
1 1 - 2 7  
1 8 - 3 0  

JYC l 
D 1-02 
loo-17 
11-2 1 
2 8 - 11 

I U G *  
OI-Ob 
07-Lb 
1 & - Z G  
2 5 - 3  t 

SEPT. 
PI... 
oz-a5 
06-1 9 
20-la 

FLU 0- 
rr n OE 

I F I  

-0 
-0  
. I  

- 2  
- 2  
- 2  
.2 

.2 

.s 

. t  
- 1  

. I  
- 1  
.I 
- 2  

. 2  - 1 - X 
-1 

0 I S -  
IOLVEO 
SOL I D S  

!sun OF 
CQHET f - 
tufnrs1 

150 
t 38 
156 

I D 2  
q5 

I Ob 
111  

t l l  
1 2 7  
116 
1 S i  

116 
13a 
t 4 t  
149 

I C P  
155 
I I r 
I l r  

'I. I 3.4 
B. 0 3 - 3  
r.b 3 .  v 
r. & 3.1  

COLOR 

15 
LO 
I 5  

Pa 
60  
3a 
*o 

*a 
D 
L 

30 

2 0  
I D  
LO 
2 0 

t o  
10 
15 
2 0  



15-5648. YUKON RICER A T  RUBY--Cant inued 

SPEC IF IC CONDUCTANCE (M ICROMHOS A T  25 'C ) .  WATER YEAR OCTOBE~ I967 W SEPTEMBER 1968 

D h I  OCTOBER HOWEMAEU DECEMBER JAHUARY F E ~ U U A U  T u a R C H  k P 4 l  L W k Y  JUNE JULY AUGUST SEPIEABER 

I . . . . .  -- -+ -- -- -- -- - - -- -- L O B  225 '; 2 6 %  
2. . . . .  -- -- - - -- -- - - -- -- -- 10 8 2 2 9  230  
3. . . . *  ..- -- * * -- - - -- -- - - 165  196 233  2 8 1  
4..*.. -- -- - - -- -- -- -- -- L T C  192 2 3 0  L 7 6  
5 . . . . .  -- -- -- -- -- -- -- -- I b t  LPO L 30 ZbZ 

h . . . . .  -- -- - - -- -- -- -- 167  1PD 2 3 1 Zc5 -- 
r . . . . .  -- -+ -- -- - - *- -- -- 1 I Z 1 9 5  2 2 7  244 
B..... - * -- -- -- - - -- -- -- 1 7 6  201 226 244 

q . . . . .  -- - - -- -- -- -- -- -- 166 213 1 2  1 2 4 4  

LO,.... -- - - -- -- " - - - -- -- 111 203 216 2 4 4  

16..... -- - - -- -- * - -- * - -- I S 4  2 1 8  2 2 0  2 5 9  
LI..... -- - * - - -- * - - - -- - - 160 ? S T  -- 247 

IS..... -- - .. - - -- - - - - * -- 166 125  2 3 1  2 4 4  
29 . . . . .  -- + - -- -- -- -- - + -* 16s i! z 5 z 17  zaa 
LO.,... -- -+ -- ** -- -- ** - - 160  2 2 9  2 35 237 

AVERAGE -- - - -- -+ -- -- - - -- 111 2 14 Z 3 I 1 4 8  

IkSTANThNEOUI SUSPEUOED S E D I  WENT ANO PPRTICLE SI LE. WATER r ~ 4 n  ocraeEs 1967 t o  SEPTEHBEA 1968 
(*ETflWS 3F A u l C V S I S :  8 .  BqTTn* w l f n O R A u l L  TUBE;  C r  C n E n l C h L t r  O I S P E S S E O :  MI S l u  N A T I V E  dhTfR:  P *  P I P E T ;  S *  S IEVE:  

V. V l  SUAL ACCUMUCAT ION T U q E :  U r  IN OIST I L L E C  W A T E R  l 

UhTER PfiafaCLE S I K E  
I E H P -  I U S  PEHDED K TVGO 
PER&- COMCEN- SFolnEwt PFUCEwT F l N E a  THAN THE SIZE ( I N  MILLIPIETEoISI  I M O l C L l E O  O f  
T U R E  DlSCHbRGE TUhTION O I S C H * R G €  A N  4LV- 

O A T €  r l n f  1 C I  1 t F 5 t  c n ~ r t l  r r ~ ~ s f n a * ~  . o ~ ~ , o ~ ) ~ . o o B . Q I ~ - o ~ I . o ~ ~ . ~ ~ ~ ~ z ~ o . ~ o o L , o o ~ ~ o ~  S I S  



15-5648. WKCH RIVER AT WBY 
( fnternat iana1  Hydrologic Decade S t a t i o n )  

L0ZATION.--Lat 61'11'28", l ong  155'24'22*', a t  glg ing station on l e f t  bank a t  Rubg, 300 i t  d o m a t r e a m  Imm Ruby 
Creek, 1 . 5  d les  d o q s t r e r m  from Yelotitna R i v e r ,  and 2.2 m i l e s  u p s t r e -  f r o m  Rubp Slough. 

DItAIHACE AREA.--259,000 sq mi, approximately. 
PER1 OD OF RECORD.--Chemical aaa2yses: June 1966 ta September 1969. 

Water temperatures: June 1966 to  September 1967, August to  September 1969. 
Sadirent records: September 1967 to September X969 ( p n r t i  8 1 - r e c o r d  o ta t i op l ) .  

m R E Y E S ,  1966-69.--Dissotved solids: Miaioum, 109 mg/Z June 8-19. 
H~Fdncss: UnLmm, 92 mg/1 June 8-19. 
S p e c i f i c  conduct~nce:  Minimum d a i l r ,  185 ricmmhos Juae I. 

BlrTREI(ES, 1966-69.--Dissolved s o l i d s  (1967-69): Y i a i r u r ,  95 rg/l June 3-17, 1968. 
Aardness (2967-693: Ylaf-, 81 mg/l June L3-17, 1968. 
S p e c i t i c  conductance 11967-69): Mint- d a i l ~ ,  A 5 1  rteromhos June 16,  L%B. 
W a t e r  tslnperaturtg ( 1 9 6 6 6 7 ) :  Maximum, 18-C July 2 4 ,  26, 1966, June 24, Ju ly  11, 13, 1967. 

RBMS.- st re- frozen over during perf od October to Yay. 

C H E Y I U L  AKUYSES, WATER Y U R  m E R  1968 50 SEPTEMBER 1969 

HEAH TOTAL CAL- HE- r h S -  BlChR-  
015- S lL IC4 I R O N  c l UM SIUM $ 0 0 1 ~ ~  SIUM RONhTE SULFATE 

C H A R G E  I S I U Z l  { F E l  ICA) ( n t l  ( N A B  1 K 1  ( ~ 0 3 1  (5021  
DITE I C F S ~  ~ M G J L I  I U G I C )  (MG/LI ( ~ C / L I  ( n t / ~ r  fnG/La lMGJL1 (nCPLr 

m. 
01-13 
11-18 

JUH. 
08-19 
20-30 

JUL. 
01-16 
17-31 

A U t .  
01-04 
08-1 7 
X 8-27 
2 8-3 1 

SEP. 
0 t -06 
07-30 

ANALYSES OF ADDITIONAL SAMPLES 

U R .  
08.  .. 22,500 LO .Of 44  9.6 3 .7  ' 2,8 161 26 

YAY 
30.. . 3t2,000 5.1 . I 9  26 5 - 4  1.8 1.6 B8 t 7 

JUL. 
0 4 . . .  239,000 5.7 - 0 3  29 7.8 2.4 2.5 113 20 

AUC. 
12.. , 365.000 5.5 .03 32 6 .  & 2.3 2.2 11  1 24 

S E P .  
28.. . 183,000 6.9 .07  29 8.0  2.8 1 . 0  LO40 I 4  

DIS- 
SOLVE0 HON- SPEC I - 

CML 0- SOL IOS CAR- F It COLOR 
RIOE ~ L U O -  t SUM OF ~ R O -  BONATE CON* ( P L A T  1- 
( C L I  R I O E  cOHSr[- NESS PH I NUH- nARO- UCIAHCE 
(MCIL I IF 1 T U E M T S ~  ICA,MGI NESS IH~CRO-  COBALT 

Q A T E  ( n c t c ~  t n t / ~ l  IMGJLI I H G ~ L )  M H O S ~  IUHITSI U N I ~ S I  

m. 
01-13 
14-18 

JUH. 
08-19 
20-30 

JbZ. 
01-16 
17-31 

AL -. 
01-01 
08-1 7 
18-27 
28-31 

SEP. 
01-06 
07-30 

INILYSSS OF ADDITIONAL SAYPLES 

MAR. 
08..  . - 4  - 4  178 119 1 5  294 7 - 5  5 

UAY 
30.. . L . 1  , - 2  102 B 8  16 175  7.9 5 

Jm. 
01.. . -0 - 2  t 26 105 I2 21% 8.0 -- 

AUG. 
12.. . 1 . L  . L t 29 109 1 8  223 8.0 30 

STP. 
28 . .  . - 4  . L 124 105 19 215 8.0 30 



1 S 5 6 4 8 .  YUKON R I V E R  AT ~ u m - ~ o n t i n u a d  

S E C I F I C  CO-MCE (YICIWWOHOS AT 2 5 O ~ ) .  WhTER YEAR OCSaeER 1968 TO SEPTEUBER 1469 

l . . .  .. 230 - - -- - - - - - 230 526 216 

I . . . . .  227 - - - - - - - - 247 221 219 
3 . . . . .  233 - - - - - - - 230 229 210 

4..... 24 1 - - - - - - - 240 21 7 21 1 
5.. ... 230 - - - - - - - - 255 - 210 

TeWPEtUrtrRE (.C) OF WATER, AU(XTST TO SEPTEKEER 1969 

Dlr 
AVER- 

MOH TH 1 Z 3 4 5 b 7 a 9 10 11 12 1 3  14 15 la L ?  1 6  t v  zo zz 2~ 23  zc 25  34 2 7  28 zp 30 31 

H A T E R  P A R r l C L E  51 t E  
T F UP- SUSPENOEO NETHOD 
PER*- CDKEH- sEarnfnr PERccur FINER rnnN rnE S I Z E  I IN n l ~ ~ l n E r ~ n s l  IuarcrrEo DF 
TURE 0t SCHARGE ritlr ION 0 1  SCHARGE I W A L Y -  

O* TE I I W E  ~ C I  ~ C F S I  ( n t / i t  t r o w s / o ~ r ,  , o o r . o o c . ~ ~ a . ~ ~ a . o r ~ . a b ~ . ~ ~ ~ . ~ ~ o . ~ ~ a t . o a ~ . o o  51s 

MAR ' I .  1Phs 1007 O.0  2 2 1 0 0  Z L 19 -- k - -- +- -- - - -- - - 
A 0 . .  1 1 3 0  t2.0 313000 5 4 5  G61000 5 rl 14 26  4 2  5 8  U! PP l o b  - -- V C l Y  
JUL 4..-... 2100 16.0 ZEQOOO f r t  + V ~ O ~ O  17 5 0  5 4  b5 f O  7 6  85 0 5  100 -- -- YCPY 
AUG 13.. .... L l Q O  9.0 366000 8bJ 157000 17 24 35  5 1  6r I f  88 LOO -- - -- VCPU 
SEP Z 8 - . . . . .  1130 11 h000 t JZ b5hOa 3 1  Lb 100 -- -- -- Y w  -- - -- -- -.. 



15564804 YUKOh' RIVER AT RUBY 
(Intcrnat ional Hydrologics 1 Dtcadc River S t a t i o n )  

LOCATION.--Lat 6d044'2B", long 15S'29'21". at gaging station on Left bank a t  Ruby. JOO f t  dounstrcaa from Ruby 
Crcck. : . S  mklts d o m s t r c a m  from I ic lozitna River. and 2.5 milts upstream from Ruby Slough. 

DRXINAGE i 2 E A . - - 2 5 9 . 0 0 0  s q  m i .  a p p r a x i n a t c l y .  

PERIOD OF RECORD.--Chemical analyses: June 1966 to Scptefiber 1970, 
Water rcmpcraturcs: June 1966 to Septcmbtr 1961, August 1969 to September 1910. 
Sediment  r e c o t d s :  September 1967 t o  September 1970 [partial- record station). 

EXTRENES. 1969-70.--Disralvcd solids: Maxinum. 169 mgJ1 Mar. 8 ;  minimum, 9Z mg/l June 12 .  
l lardntss:  HaXimum, 1 4 0  mg/l Mar. 8 ;  minimum, 80 ag/Z June 1 2 .  
Specif~c conductance: Maximum, 280 micromhos M a r .  8 ;  minimum daily, 161 micronhos June 1 2 .  
Water temperatures:  Maximum, 18-C July 1 ,  2 ,  4 -6 .  

EXTREMES, 1966-70:  Dissolved solids ( 1 9 6 1 - 7 0 ) :  Haximun, 169 n g / l  M a r .  8 ,  1970; minimum, 8 7  mg/l May 2 2 - 3 1 ,  1967 .  
ttardncss (lJ67-70): Haximum. 1 4 0  mg/l Mar. 8, 1970; minimum, 7 5  mg/l Hay 3 2 - 3 3 ,  1 9 6 7 .  
S p e c i f i c  conductance (kg67-71): Maximum, J1S ricromhas Aug- 1 -16 ,  1967: m i n i m u m ,  154 micromhos 

Hay 22 -31 ,  1967.  
Water tcmptraturcs 11966,  1 9 6 7 ,  19703: Manimum. 18'C July 2 4 ,  26 ,  1966,  June 2 4 ,  July 11. IS, 1 g 6 7 ,  

J u l y  1 ,  2 ,  4 - 6 ,  1 9 7 0 .  

REMARKS.--River f r o z e n  ovcr d u r i n ~  p e r i o d  October t o  Hay. Htscel lantous chcmical  d a t r  published for water  y e a r s  
1 9 6 7 - 7 0  and s c d i m c n t  d a t a  for uarer  years 1967-70 .  

TOT *L 
l a m  
( F E I  

( U t l C I  

-- 
-- 
-- 
za 
50 

50 

50 

nrC- 
LAC-  WE- 
CIUM s tun 
I C *  t 4nt1 

l H t l L l  t H C t C 1  

PO- 
TAS- 
stun 
( K t  

I HGdL I 

1.2 

t . 2  

1.2 
1- 5 
1.5 

1.5 

1.5 

AHALvSES OF rOOt r tOkAL S L m P L E S  

P A R .  
C @ . . -  27200 LO -- 5 0  6 2  6 - 6  3 -b  2 - 2  

JC*E 
2 . .  13iooa 4. a -- -- 2 4  4. I 1.6, 

JbLY 1.3 

I . .  24oooo 6.0 -- LID 34 7.5 2.7 1.1 
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CtI1:FIICAL ANALYSES, RATER YEAR OCTOBER 1969 TO 5ki'TE'lSFR 1970- -Cant inued 

D l  S- 
SOLVED N O W  I p f C I -  
SCL 10s C 4 R -  F 1: COLOR 

CHLO- FLUO- I SUM OF HIRO- B O N ~ T E  COHO- I PLIT-  
R 1 OE R I C E  N l T R 4 T f  CONSTI -  MESS ~ A R O -  KTAMCE ~n INUM- 
1CL l ( P I  t h 6 3 l  T u f N f S 1  tC4,MGl U E S S  I M I C I O -  COB& t r 
( ~ G ~ L I  INWCI I M C ~ L I  ~ H G ~ L I  t n C / L i  tnG/ l l  wos8 tunr~sl UHITSI OATE 

l Y  
2 5 - 3 1  

JUNE 
01-10  

JULV 
0 1 - 0 2  
0 3 - I 3  
24-31 

hut. 
0 1 - 3 1  

5EPT. 
01-21  

I N A L I S E S  OF A 0 0 1 1  I O h A L  SAMPLES 

1 - 4  - 2  . B I b9 L 4 0  15 LBO l . 2  I 0 
1bhE 

13.. . 
JbI  Y 

IZ . . .  
nut. 

IS,-- 
s E P r .  
ZI... 

.I . Z L-0 LOB P I  20 114 7 - q  50 

SPECIF IC CONDUCTANCE ( H I  CROMOHQS AT ZS'C) . WATER YEAR OCTOBER 1969 TO SEPTEMBER 

J U L Y  A U t t l s r  

b..... 
T..... 
B... . .  
g..... 

10.. . . . 

16.. . . . 
I ?  ..... 
I S . . . . .  
19.. . . . 
to . . . . .  

- -- -- -- - - + - 182 - -- -* -- - - -- -- l a 4  - -- -- -- -- - - -- - I79 

-- -- -- -- -- - -- - 171 

-* -- -.. -- -- - -- 131 I T S  



1 5 5 6 4 8 0 0  TUKOH R I V E R  A T  RU8Y- -Cont (nued  

TEHPERATURE ( ' C )  O F  WATER, YATER Y E A R  OCTOBER 1970 TO SEPTEMBER 1971  

CCT FiCV CEC .!Ah GEB P I R  APR P A Y  J UPi JUL 

SUSPENDED SEDIHEHT ANALYSES, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971 

SUS- '5112. 
SPEC1 - PENOEO SED- 
F IC $US- SfDl- FALL 

CON* TUR- PEHOEO KEHT DRAM. 
TEMP- UCGAHCE B I D -  O I S -  $€Of- D I S -  I F I N E R  

T I M E  ERATYRE (HZCRO- I T X  CHARGE MENT CMdRGE THCH 
DdTE ~ O E C C I  MHOS# (JTU)  (CFS1 I K / L 1  1T /DCYl  -002MH 

R ltR. 
19,-. 19l5 - 0  3 00 - Z6SOO 16 1150 - - 

JUNE 
09- . -  1015 15-0 14I 60 594000 518  831000 L L 

AUG. 
1S..- 1640 L5-5 229 95 282000 - - - 

SUS. 
5 €0. 
FALL 

onrm, 
T FINER 

VHAN 
OAT€ eOO4 RM 

ZUS. SUS. 
SED- S f  0 -  
FALL FALL 

DIhU- O?AH- 
Z F f H E R  t F I N E R  

THAN T HAH 
-00% MM -016 MU 

SUS. 
SED. 
FALL 

ar An. 
1 FIHER 

r HlW 
-03s. WM 

- 
47 

- 

SUZ, 
SEO. 
FCCL 

oi*n. 
1 F I N E R  

T H I N  
.I25 NU 

-- 
87 

- 

SUS. 
SEO, 
FALL 

D I  AH. 
I FINER 

THLff 
,500 nn 

- 
100 

-- 

fUS. 
SEO - 
FkLL 

01 M* 
Z FIHER 

THAN 
. t 5 O  nn 

- 
99 

- 



15564800 YUKON R I V E R  A T  RUBY--Cont inued 

0 IS-  
0 1  5- SOLVE0 . 

D I S -  SOLVED MAC- PO- 
T O T A L  S O L ~ E O  car- HE - T A S -  BICAR- 

~ I L  ICA IRON IRON C I U H  SIUH SODIUH S I U ~  BONATE SULFATE 
t s a a 2 I  e ~ E B  ( F E )  ( C  A I (UGI  ( N A  1 tu1 (HC031 1 5 0 4 1  
i n G / L I  t U C / L I  1 U C / C I  l M G J L l  (RG/LI ( Y G / L I  t M G / C #  I M G J t l  1nWtI  

U I S -  
CHARGE 
t C F S I  

H4 V 
31-31 

JUNE 
0 1- 14 
15-29 
3 0 - 3 0  

JULY 
01 -1 T 
1 8- 31 

&UG. 
0 1-ZB 
29- 31  

S E P .  
OL -2 9 

ANALYSES OF AOOlTIOHbE SAMPLES 

MAR. 
ts* . .  

JUNE 
09.. .  

J u L r  
1 4 . * -  

bUC . 
15... 

Of S- 
015- 5 ZLYEO NOY- SPEC[- 

Sot YE0 S C L l O s  C A R -  f L c '  
FlUO- (SUM O i  HARO- BONATE COMO- 

R l O E  N I T R A r E  CONSTI-  MESS H A R D -  UCrhNCE 
( F  i I N 0 3  1 TUENTSl l C A * H G l  M E S S  C F I C R C -  

(HG/LE t M G / L 1  t M G / L l  IH I ; /L l  I Y G A )  HHOS) 

M L O R  
P L * T -  

INUM- TEMP- 
COBALT E R l T U  RE 
unrrsl ~ O E G  CI DATE 

M A V  
31-31. 

JUHE 
OL -14 
1 5 - 7 9  
30-30 

JULY 
o i -17  
t 8-31 

AUG. 
01-2B 
Z 9 - 3 i  

SEf'. 
91-29 

W A R .  
lP... 

JUNE 
09.-• 

JULY 
1 4 - a -  

*UG. 
IS... 



YUKOH R l Y E R  DEMU TOZtTHb RIVER HEAR TAHhHh 

Chrmleal anntysea, In parts p r  mllllon, wiler yrrrs Oerober 1953 lo  Septemhr tSSa--CmlZnucd 

July 10, 1056 .. . . . . , 1 ] 5.7  j D , D O  1 3 4  1 8 . 0  j 2 , 1  1 .3  1 1 0 6  I 22 1 0.0 1 D.0  1 0 . 2  I IPJ 1 110 1 2 3  I 217 1 7 . 5  1 1 %  

Data of collmcllon Mdrvm 

4 

M'g- 
ncs'um 
(MgJ 

Dissolved 
101145 

( r c l \ d u ~  
on t y a p -  
orailon 

11 180'~) 

tram 
(Fe) 

DlS- 
charge 

fcl*) 
2; 
IK) 

"lum 

Ica) 
SilIcr 
1310,) 

I 

(HCO,) 

H Wdnesl 
8s CaCD, 

SpttUlc 
e onduc t - 
(mlero- 
mhos 

2 5 ' ~ )  

calcium, 
mag- 
neflum 

carbon- 

Surhlr 
130,) pH 

Ffumrldc 
(F) 

Chlarldr 
(CI) Color 

Nglrrlr 
(NO,) 


