
Overview of Environmental and 

Hydrogeologic Conditions at Puntilla Lake, Alaska 

By Joseph M. Dorava and James D. Hall 

U.S. GEOLOGICAL SURVEY 

Open-File Report 95-1 77 

Prepared in cooperation with the 

FEDERAL AVIATION ADMINISTRATION 

Anchorage, Alaska 
1995 



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 fmm: 

District Chief U.S. Geological Survey 
U.S. Geological Sunrey 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 
Absmt . + .  . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ..... . . .... . . . . . . . . . . . . . . . . . . . 1 
hMuction ............................................................... 1 
Background ............................................................... 1 

Location and history , . . . . , . . . . , . . . . , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Climate . . . . , . , . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 3 
Vegetation,. . . , . . . . . . . . . . . . , . , . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Hydrology a d  drinking water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
S u m q  . . . . . . . . . . . . . *.  . . . . . . . . . . . . . . , , . . . *.  . . . . . . . . . . . . . . . . . . . . . . , . . 5 
References cited. . . . . , . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . , . . . , . . . . . . . . . . . . . . , 6 

1. Map showing Iocation of h f l l a  Like, Alaska, and the Federal Aviation 
Administrationfacility ............................................. 

TABLE 

1. Mean monthIy temperature, precipitation, and snowfall for the perid 1942 to 
1987,PuntillaLake ................................................... 

CONVERSION FACTORS AND VERTICAL DATUM 

Mimeter (mm) 0.03937 inch 
me& (m) 3.281 foot 

kilometer (km) 0,62 14 mile 

degree Celsius eC) 9 = 1.8 x OC + 32 degree Fahrenheit eF) 

2mLh& 
In this report "sea levelw refers to the National Geodetic Vertical ham of 1929-a geodetic datum &rived from a 

genetal adjustment of the first& level nets of l a th  the URised States and Can&, fmerly  &led Sea Level Datum 

of 1929. 



Overview of Environmental and 
Hydrogeologic Conditions at Puntilla Lake, Alaska 

By Joseph M. Dorava and James D. Mall 

ABSTRACT 

The Federal Aviation Administration is conducting preliminary environmental assessmen& 
at most of its present or former facilities in Alaska The Federal Aviation Administration owns and 
operates ahway support facilities at Puntilla Lake, Alaska. They wish to consider the current envi- 
ronmental setting when evaluating options for compliance with environmental regulations and 
potential remediation. Information about environmental conditions at Puntilla Lake are presented 
in this report including an overview of local geology, hydrology, and a description of general geo- 
hydrologic conditions. Because of the remote location and small year-round population, informa- 
tion is limited. 

INTRODUCTION 

The Federal Aviation Administration PkA) owns and (or) opesates airway support and nav- 
igational facilities throughout Alaska. Fuels and potentially hazardous materials may have been 
used or disposed of at many of these sites, To determine if environmentally hazardous materials 
have been spilled or disposed of at the sites, the FA% is conducting envhmenta l  studies man- 
dated under the Comprehensive Environmental Response, Compensation, and Liability Act and 
the Resource Conservation and Recovery Act. To complete these more comprehensive environ- 
mental studies, the FAA rquires information on the hydrology and geology of areas surrounding 
the sites. This report, the product of compilation, review, and summary of existing hydrologic and 
geologic data by the U.S , Geological Survey in cooperation with the FAA, describes general envi- 
ronmental conditions for the FAA facility and nearby areas at Puntilla Lake, Alaska (fig. 1 3. 

BACKGROUND 

Location and History 

Puntilla Lake (fig. 1) lies within an area informally known as ' M y  Pass," in the central 
region of the Alaska Range of southcentral Alaska (Wahrhaftig, 1965). Rainy Pass is in a gently 
sloped glacial valley. Puntilla ]Lake is bordered on the north by Lmkour H i  and on the south by 
Round Mountain. Access to the area is limited to air transport or travel on the Old Iditad Trail, a 
sled dog route between Nome and Anchorage, Alaska. 
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Figurn 1. Lacation of Puntilla Lake, Alaska and h e  Federal Aviation Administrati;on facility. 
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The FAA facility at Puntilla Lake (fig. 1) is an air navigation station located on the northeast- 
ern shore ofthe lake. It is at about lat 62'04'N. and long 152'44W., at an approximate elevation of 
565 m above mean sen level. The facility consists of a nondimtional bieacon supported by trans- 
mission facilities and a generator building. A detailed description of the FAA facility at hntilla 
W e  can be found in a report by Ecology and Environment, Inc. (1993). 

The FAA facility at Puntilla Lake was built in 1952 to facilitate air navigation through Rainy 
Pass. The facility is currently maintained by personnel from Anchorage. The only pmanent res- 

, idents in the area are operators of the Rainy Pass Lodge, located less than E lorn northwest of the 
FAA facility. 

Puntilla Lake lies in a transitional climate zone martman and Johnson, 1984). The region 
experiences cool summers and moderately cold winters. The mean annual temperatu~ is -3.1 OC; 

however, temperatures range from a July mean maximum of 17.1 O C  to a January mean minimum 
of -20,8 OC (Leslie, 1989). Mean annual precipitation is about 450 mrn. Approximately 2,280 mm 
of snow falls annually (Leslie, 1989). Mean monthly and annual temperature, precipitation, and 
snowfall are summarized in table 1. 

Table 1. Mean monthly temperature, precipitation, and snowfall for the period 1942 to 1987, Puntllla Lake 
WifiGd from Lcglie (1989); v, degree Celsius; mrn, rnillirrrtter] 

Jan. Feb. Mar. Apr. May June July Aug. %pt. 0% Nw. Dec. Annual 

(Rocwd maximum 30.0' C, June 1953) 
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3759 348.0 299.7 157.5 38.1 2 5  Q.0 0.0 12.7 256.5 386.1 403.9 2278.4 

Vegetation 

Vegetation around Puntilla Lake consists of open spruce md poplar forest and large amis  of 
alpine tundra (Wereck and Little, 1972; S e b g g ,  1976). Forested areas are composed of white 
spruce and balsam poplar interspersed with Alaska paper birch and quaking aspen. Alpine tundra 
vegetation consists primarily of matlike low shrubs and herbs. 



GEOLOGY 

The FAA facility at Puntilla Lake is situated in a U-shaped glacial. valley in the central. Alaska 
Range meed md  Nelson, 198Q; WahrWg, 1965). Bedrock is composed of marine sedimentary 
rocks and volcanic rocks. Suhcial deposits consist of glacid drift and flood plain alluvium Rainy 
Pass and the Puntilla Lake FAA facility lie within the zone of discontinuous p e d m s t  (Fenians, 
1965). 

Reed and Nelson (1980) descrik the bedrock in the area. B&wk near the FAA facility is 
exposed at higher elevations where it has not been buried by glacial sediments. Exposures are 
found near the peaks of Round Mountain and Lookout Hill, and dong the steep valley walls to the 
east and west of the FAA facility. Along the valley bottom, surficial deposits are sufficiently thick 
to obscure bedrock. 

Bedrock exposures along the valley walls consist of marine sedimentary rocks of late Creta- 
ceous age composed of argillite, graywacke, and siltstone, and clasta of chert, conglomerate, phyl- 
lite, and impure limestone, On Round Mountain, bedrock is composed of interbedded tuffs, mafic 
volcanic flows, sandstone, shale, and minor calcareous mudstone. Round Mountain is a Tertiary 
volcanic center and may be the source of nearby Tertiary volcanic deposits. Tho types of bedrock 
are exposed on ]Lookout Hill: granodiorite md undifferentiated marine sedimentary rocks. The gra- 
nodiorite is a plutonic rock similar to that found on Mount Estelle, approximately 25 km southwest 
of h k o u t  Hill (Reed and h p h e r e ,  1973). The sedimentary rock is similar to that exposed along 
valley walls. 

Surficial Deposits 

The surficial deposits of the area have been described by Nelson and Reed (1978) and Reed 
and Nelson ( 1 980). The Puntiua M e  area is underlain by unconsolidated sediment of Quaternary 
age. An alluvial deposit lies immediately east of the FAA facility along the Happy River flood 
plain. Depth of unconsolidated sediments is unknown. 

The FAA facility at Puntilla Lake is built on g l a d  drift deposits of Quaternary age (Rieger 
and others, 1979). In some areas, the drift is covered by thin lenses of well-drained silty volcanic 
ash. Deposits of gravelly and stony colluvium can be found near the steep hillsides of the valley. 
Along the valley bottom and in depressions, soils are covered by a mat of poorly drained fibrous 
organic material. Soils in the area tend to be strongly acidic. 

7 h 0  talus aprons are located on the eastern side of the Happy River Valley, about 5 km from 
the FAA facility. The aprons were formed by active or recently active rock glaciers and they extend 
into the valley 1 to 2 km (Reed and Nelson, 1980). The talus sPopes are composed of rubble and 
diamicton originating from the erosion of exposed marine sedimentary mks (Nelson and Reed, 
1978). 

Permafrost is generally absent in areas adjacent or beneath large lakes and rivers. Ferrians 
(1 %5) and Hopkins and others (1955) have reported that permafFost near Puntilla Lake is discon- 
tinuous and varies greatly with specific location P e d o s t  studies specific to the PuntiUa Lake 
FAA facility have not been done. 

4 Ovewkw ol flwkonmemi and Hydrogeologk Coditlwrs d Puntilia Lake, A m  



HYDROLOGY AND DRINKIMG WATER 

The streams of Rainy Pass are fed by a combination of rain, snowmelt, and glacier melt. Sur- 
face water generalJy flows from Rainy Pass in the northwest to the Yentna River, about 100 km 
southeast. The Happy River, a tributary to the Yentm River, flows about 3 km east of Puntilla Lake. 
Happy River tributaries in the Puntilla Lake area include Indian Creek, Moose Creek, and 
Threemile Creek (fig. 1). Squaw Creek, which feeds and drains h t i l l a  Lake, joins the Happy 
River 3 krn southeast of the FAA facility* The Happy River is partially fed by glacial melt, and the 
suspended-sediment load of she river is likely higher than that of other nonglacid streams. Despite 
an abundance of streams in the Puntilla Lake area, hydrologic data are rare. 

More than 50 lakes are within a 5-km radius of the Puntilh Lade FAA facility. Most are gla- 
cial lakes. These lakes are probably fed by a combination of ground-warn flow and precipitation. 
If lakes are not perched on permahst or bedrock, the elevation of the lake surface may be used to 
estimate the level of the water table. If numerous takes are in equilibrium with the water table, then 
the slope of the water table can be estimated from h e  elevations of the lake surfaces. The slope of 
tbe water table determines the direction of ground-water flow. Specific data regarding the lakes 
near the Puntilla Lake FAA fadity are inadequate to determine shallow ground-water flow direc- 
tions. Without information concerning the depth to ground water and its flow direction, most 
hydrologists assume that shallow ground-water flow will follow local topography. 

Glacial drift deposits underlying the FAA facility at FuntiUa Lake are the likely aquifer in the 
area. Water may also be present in fractured bedrock. During periods of reduced runoff, ground 
water may provide base flows to local streams such as Squaw Creek and Happy River. No investi- 
gations have been made of the local ground-wakr resources. 

Puntilla Lake is the principal source of &ding water in the area. Because the lake is used 
for landing float planes, concerns have increased regarding the qudity of this water. Although sur- 
face water is abundant, most of it is unavailable during the winter months. Ground water could 
potentially provide an alternative source of drinking water; however, little information is available 
to confirm this. 

SUMMARY 

The FAA facility at PuntiUa Lake lies in a remote & l a d  valley in the centml Alaska Range. 
Because of the remote location of this facility, few hydrologic and geologic studies have been 
made. Puntilla Lake is the principal source of drinking water for the local residents. 
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