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SUMMARY 

The Eagle River - Chuglak area is a rapidly growing residential 
part of the Greater Anchorage Area Borough, sou th-central 
Alaska. High+density, urban development in some parts of the area 
may be restricted because of the nature of the surficial geoIogic 
materials and their hydrologic characteristics. This report 
asembles a31 information collected by the U.S. GeologicaI Survey 
on the geology and ground-water resources of the Eagle River - 
Chugiak area. 

T h e  study area Y e s  mostly within the Cook Inlet - Susitna 
Lowland and consists of low hills and intervening channels, 
hummocky ridges, sloping alluvial fans, and low-lying tidal flats 
that border Knik Arm. The eastern part of the area lies on the 
steep slopes of ths Chugach Mountains. Drainage is generally to 
the west and northwest, except that locally the slopes drain 
southwesterly to the Eagle River, the major stream of the area. 

Both bedrock and unconsoIidated deposits are found at the 
surface in the Eagle River - Chugiak area. Bedrock is of two 
principal kinds--hard metamorphic and related igneous rocks 
exposed in the Chugach Mountains, and relatively soft 
sedimentary rocks beneath much of the IowIand. The sedimentary 
rocks are largely covered by surficial deposits of glacial and alIuvial 
origin. Both bedrock and the surficial deposits have varying 
degrees of usefulness as construction materials--sand and gravel, 
aggregate-- f or engineering works. However, characteristics of those 
same geologic materials such as drainage, foundation and 
excavation conditions, and the slope and slope stability of the 
several landforms they compose place restrictions on the manner 
and degree to which the area may be developed. 

Limited amounts of ground water can be recwered from the 
bedrock in the Ezgle River - Chugiak area, particularly where the 
rock is fractured and weathered. Greater success in locating larger 
amounts of ground water can be expected in the more permeable 
and more porous unconsoIidated surficial deposits. Available 
evidence indicates that the types of geologic materials from which 
ground water can be recovered in adequate quantities for wen 
single-family use are limited in number and areal extent. However, 
two alIuvial-fan areas-- at Meadow Creek and at Peters Creek--are 
potential sources for larger, communitywide water supplies. A 
yield of 326 gprn (gallons per minute) or 20.6 Vs (liters per 
second) has been reported for one well on the Meadow Creek fan. 

The existfng inorganic chemical quality of ground water in the 
Eagle River - Chugiak area is acceptable for domestic use. A 
potential for bacteriological pollution of the water exists, 
however, in the relatively high-density residential area of Eagle 
River, where individual shallow wells and septic tanks are used. 
h r t  of the community is now served by a sewage-colIection 
system and treatment facility. Pollution peten tial will decrease as 
this service is extended throughout the more densely populated 
sections off the m a .  

INTRODUCTION 
Location 

The Eagle River - Chugiak area is a rapidly growing residential 
part of the Greater Anchorage Area Borough near the head of 
Knik Arm, an estuary of Cook Inlet in south-central Alaska (fig. 
1). Most of the area lies between the Eagle River to the south and 
Peters Creek to the north. The largest community, EagIe River, is 
about 12 miles northeast of Anchorage. Chugiak is about 6 miles 
farther northeast dong the oId Glenn Highway. 

Urban Growth and Need for Study 

Tn 1970, the approximately 45-square-mile or 117 km {square 
kilometers) Eagle River - Chugiak area had a population of 5,832 
{Greater Anchorage Area Borough Planning Dept.,  1972). 
Comparisons of 1960 and 1970 census data (U.S. Dept. 
Commerce, 1971) show that in those 10 years the area's 
population increaked by nearly 700 percent, indicating a mare 
rapid growth rate than the rest of the borough. The Eagle River - 
Chugiak area population was 2.7 percent of the total borough 
population in 1960 and 4.6 percent in 1970 (Greater Anchorage 
Area Borough Planning Dept., 1972). 

The increasing population has placed and will continue to place 
ever-increasing stresses on the area's environment. Some parts of 
the area are not we11 suited to urban development because of poor 
drainage and foundation conditions and limited ground-water 
supplies, Elsewhere, steep dopes and potentially unstable slopes 
place restrictions on the degree of dweIopment that is feasible 
without creating conditions for severe local erosion of slopes or 
mass downslope movement via creep and landslides. Construction 
materials (such as sand and gravel) are in reasonably good supply 
but are not evenly distributed throughout the area. Identifying the 
best potential sites for deveIopment of this resource and planning 
their utilization would prevent the resources from being 
irretrievably lost by being covered by housing or other facilities. 

The water supply for the area is obtained primarily from 
numerous privately-owned small- yield welIs that produce less than 
10 gpm (0.6 11s). There is no municipalIy owned water-distribution 
system. Local systems supply several trailer courts and housing 
sllbdivisions. Most commercial establishments and private homes 
are supplied by individual-use wells. 

A consequence of the area's rapid population qrawth, particularly 
the community of Eagle River, is an increase in the number and 
extent of ~Iat ively  high-density residential centers. Un tiI central 
water and sewer systems are provided those centers, the dual 
requirements of a safe, adequate water supply and proper sewage 
disposal will necessitate an increasingly better understanding of 
both the ground-water system and the surficial geologic materials. 
Part of the community of Eagle River is now served by a 
sewage-collection system and treatment facility that began 
operation in late 1971. 



This report assembles all information coIlected by the U.S. 
Geological Survey on the geology and ground-water resources of 
the Eagle River - Chugiak area. It is intended to provide basic 
dara and analyses of the physical environment of the area that 
might be of use to developers, public officials, and land-use 
planners, as well as t o  individual home builders and well-drilling 
and septic-tank contractors. The report is divided into three major 
topics: (1) physiography; (2) geology, including interpretations of 
engineering properties; and (3) ground water. Maps and text 
material are used to present the data and analyses. 
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Topography and Drainage 

The Eagle River - Chugiak area lies a t  the boundary between two 
major physiographic provinces of Alaska, and includes parts of the 
Kenai - Chuqach Mountains of the Pacific Border Ranges province 
and the Cook Inlet - Susitna Lowland of the Coastal Trough 
ptovince (Widrhaftig, 1965). The developed part of the area lies a t  
the eastern edge of the Cook Inlet Lowland; altitudes range from 
sea level (tidewater of Knik A m )  to abaut 600 feet or 182 rn 
(meters). Development extends up the broad Eagle River valley 
and onto the lower sIopes of the Chugach Mountains. These slopes 
rise abruptly in altitude along a sharply defined mountain front to 
peab of 3,000 to  4,500 feet (914.4 to 1,372.6 rn) within 5 miles 
or 8.0 km (kilometers) of the community of Eaqle River. Both 
mountains and lowland have been moderately dissected by 
postglacial erosion processes. 

Drainage is generally to the west and northwest. The Eagle River is 
a major stream having an average flow of 359 mgd (million gallons 
per day) or 15.7 rn 3/s (cubic meters per second). The river heads 
within the Clhuqach Mountains a t  Eagle Glacier, about 25 miles 
(40.2 km) southeast of the community of Eagle River, and flows 
northwesterly to Knik Ann. Meadow Creek drains a small 
mountain-front basin, flows through the community of Eagle 
River, and joins the Eagle River (stream) at the Glenn Highway. 
SeveraI other streams, the largest of which is Peters Creek 
(estimated merage flow of 125 mgd or 5.5 rn 3/s), drain the 
western slopes of the Chugach Mountains and the lowland 
northwest of the Glenn Highway (fig. 1). 

Landforms 

The Eagle River - Chugiak area has been divided into 9 dasses of 
landforms, These classes are based on both the shape and altitude 
of the land surface and the underlying geology. The distribution of 
landforms is shown in figure 2, which also includes a summary of 
other physical characteristics described elsewhere in this report. 

Much of the lowland consists of low hills and intervening channels 
related to glacial deposits; superimposed on this basic pattern are 
hummocky ridges also of glacial origin, stream-deposited alluvial 
fans, valleys cut below the general land surface, escarpments along 
sea and river bluffs, and tidaI flats bordering Knik Arm. The 
Chugach Mountains include three principal landforms: (1)  the 
individual mountains, (2) the valIgrs, and (3) the relatively flat to 
rolling or hummocky upland areas which are also largely the resuIt 
of glaciation. 

Slope is the gradient of the land surface and may be expressed by 
the angle between the inclined land surface and the horizontal 
plane. Consideration of the slope of the ground surface is 
important in any land-use classification, particularly if the 
proposed use would create or increase slope instability. With 
increasing slope of the ground surface, restrictions on development 
generally become more stringent, and grading problems and 
prevention of slope instability become more difficult. 

A map of the slopes in the Eagle River - Chugiak area, slightly 
modified from one previously published by the U.S. GeoIogicd 
Survey (Schmoll and Dobrovolny, 19711, is shown in figure 3. The 
slope map summarizes the dope information provided by the 
contours on the topographic map by grouping local areas having 
similar slopes into a single map unit. The map was constructed 
basically from the topographic map by measuring the spacing 
between contours. Greater accuracy was added by using aerial 
photographs to locate detaiIs of the topography not apparent from 
the contours, Some slope measurements were made in the field, 
but the map has not been cheeked extensively on the ground. 

Six categories of slope were mapped. Their boundaries were placed 
at convenient percentage figures appropriate to land-u* 
development. They are not intended to provide precise boundaries: 
above or below which a particuIar land use should be prohibited. 
Rather, the categories classify the Iand according to its slope and 
write as a guide to the limitations that slope poses on land-use 
development. For this purpose, slope is commonIy expressed in 
percent; the amount of vertical rise of the land surface is given as a 
percentage of the horizontal distance over which the rise occurs. 
Corresponding ranges of values for slope angles in degrees, used 
commonly in scientific studies, and slope ratios, widely used in 
engineering practice, also are provided in the description of each 
map unit. The relation among these three methods for measuring 
slope is shown in a diagram in figure 3. Another diagram illustrates 
the dope categories depicted on the map. 

GEOLOGY 

Geologic Map 

A geologic map portrays the distribution of earth materials that 
are exposed at the ground surface. The geologic map contains 
basic data from which are derived other interpretive maps, such as 
those concerning engineering properties of the earth materials. 



Figure I . - -  The Upper Cook I n l e t  reg ian i n  s o u t h c e n t r a l  A l a s k a  showing t h e  l o c a t i o n  o f  t h e  E a g l e  River-Chugiak a r e a ,  

A generalized pologir: map of the Eagle River - Chugiak area (fig. 
4a) is modified from ,%hmoll, Dobrovolny, and Zenone (1 971) to 
include bedrock unib mapped by Clark and Bartsch (1971). A 
geologic section (fig. 4b) from Knik Arm to  the Chugach 
Mountains shows hypothetical but typical subsurface conditions. 
The section shows surface geologic units corresponding to the map 
(fig. 4a) and the distribution and occurrence of subsurface units as  
inferred from well logs; it is not intended to portray specific 
subsurface conditions. 

The two major categcries of geologic materials that are exposed in 
the area are bedrock and unconsoIidated surficial deposits. The 
bedrock consists of: (I)  hard metamorphic and related igneous 
rocks that ate widely exposed in the Chuqach Mountains, and (2) 
relatively soft sedimentasy rocks that lie beneath the surficiaI 
deposits in the lowland. The sedimentary rocks are exposed in 
only a few places, mostly in cut banks of the Eagle River 
downstream from the Glenn Highway. 

The unconsolidated mficial deposits, chiefly of glacial and alluvial 
origin, form a layer of varying thickness over the lowland but are 

discontinuous in the mountains. These deposits may be further 
classified according to the dominant grain size of the material: (I) 
coarse-grained deposits consisting chiefly of gravel and sand, (2) 
fine-grained deposits consisting chiefly of silt and clay, and (3) 
deposits comprising complex mixtures of both coarse- and 
fine-grained materials. 

Bedrock Geology 

The Chur~ach Mountains are composed of crystalline metamorphic 
and related igneous rocks. The descriptions of these rocks given 
with figure 4a are derived Iargely from the work of Clark and 
Bartsch (1971). Most of these rocks have recently been named the 
McHugh Complex (Clark, 1973), but some along the Glenn 
Highway and near Peters Creek are part of an as yet unnamed 
older complex. The rocks range in age from more than 200 million 
years to less than 100 million years and are chiefly of marine 
origin. They were deformed by mountain-building forces, uplifted 
to form the Chugach Mountains, and are highly sheared, folded, 
and fractured. 
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l ~ c a l l y :  m i x e d  

Coarse-and r i n e -  

g r a i n e d  m a t e r i a l  

common. 

Grave l  & sand 

a v a i l a b l e  I n  a 
very f e w  places;  

m i x e d c o a r s e a n d  

f i ne -e ra fned  

m a t e r i a l  common. 

G o o d S Q u t C e ~ f  

crushed aegre- 

g a t e ;  rock  1 0 -  

c a l h  s ~ l l t a b l e  

f o r  r i p r a p .  

Difficult, due 

t o  m a t -  
e r i a l  and h i e h  

water con ten t .  

G o o d .  

Genera l l y  good; 

on l y  l a l t  i n  

some deprcss lons.  

G e n e r a l l ~ E a P d :  

s teep  s lopas 

may catise proh- 

lems l o c a l l y .  

Prior becatlse o f  

steepness o f  

s lopes ,  

Cene ra l l q  g a o n ;  

f a i r  t o  poor I n  

a t e n s  of f i n e -  

g ra ined  m a t e r i -  

a l .  

Good t o  poor. 

B e n e e r a ' t y  Only 

f a ' r -  

Gene ra l l y  good 
i n  b e d r o c k :  

f a t 1  t a  Poor i n  

eo I  l uv i t~m.  

Paor: s ~ r r f a c e  

r ~ t w o f f  h lph .  

S tab le .  but  sub- 

j e c t  t o  continual 

eros ion.  

Easy; some bau l -  

ders may cause 

h indrance.  

General B Y  easy: 
more  d i f f i c u l t  

where d lam ic ton  

i s  compact; b o ~ j l -  

ders  present  l o -  

c a l l y .  

L a c a l l y d l f f l c u l t  

due t o  s t e e p  
s lopes Or b0uf -  
ders. 

Sfopes cause 
d i f f i c u l t  aper-  

a l l n g  cond i t i ons .  

Genera l l y  easy:  

D i f f  i ~ 1 1 1 t  whe re  
d iam lc ton  i s  

compact or f i n e -  

g ra ined  m a t e r i a l  

1s unstable. 

Easy except 

where hou lde rs  

are  present  or 

bedrock i s  a t  

sha l l ow  depth. 

Bedrock E e n e r a r -  
l y  r e q z ~ l  res  

b l a s t l n ~ :  s i e e p  

s lopes cause 

d i f f i c u l t  oper-  

a t l n g  cond i t i ons .  

Good 

General l y  good; 
poor t o  f a i r  i n  

some depress ions 

and smal l  chan- 

nets. 

~ ~ o d t o y ~ i ~ ;  
su r face  r u n o f f  

~ e n e r a l  IY high.  

G o o d  f a i r :  
s ~ ~ r l a e e  r u n o f f  

v e r y  h i g h .  

Good;  f a t r  t o  
poor i n  areas 

n f  f i n e - p ~ a i n e d  

m a t e r i a l .  

Good t o  pour.  

t o  poor:  
s u r f a c e  

moderate. 

Poor t o   and: 
s l ~ r f a e e  r ~ ~ n o f I  

h i ~ h .  

S t a b l e .  

Genera l l y  s t a b l e :  
areas ad jacent  t o  

b l u f f s  ~ o s s i b l y  

r fnstable.  

Gene ra l l y  s tab le :  

s tesp  s lopes ~ O S -  

s i b l y  t ~ n s t a b l e .  

P o t e n t i a l l y  unsta -  

h l e :  sub jec t  t o  

landslides E r e -  
newed or c o n t i n u -  

rng e ros ion .  

Genera l l y  s t a b l e :  
hanks a long  Eaale 

R i ve r  sub jec t  t o  

eros lon.  

Genera l l y  s t a h l e  

except I n  same 

a r t a s  a f  f i n e -  

g ra lned  material; 
s t ,b jee t  t o  r o c k -  

f a l l s  & l a n d s l i d p s  

f rom adjaeent m t n .  

slopes. 

Genera l l y  s t a b l e  

s x c e p t  where s o l -  
i f  11rctjon may a t -  

cur  o n  some s lopes.  

R o c  k f  a I I s  and 
landsl ides p D s s l -  

b l e .  
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Clark (1972) showed the concealed Knik fault zone (see fig. 4b) 
which coincides with the the Chugach Mountain front from the 
shore of Turnagain Arm southeast of Anchorage to a point near 
the valley of Peters Creek. Clark also showed two short exposed 
traces of a (Eagle River) t h s t  fault which lies east of and is 
approximate1 y parallel to  the mountain front. Whereas these faults 
were probably the sites of major crustal movement in the past, 
they are not known to be active a t  present. 

The sedimentary rocks are part of the Kenai Formation and are 
about 30 million years old. They were deposited largely on land in 
approximately their present relationship to the rocks of the 
mountains. They are comparable to the racks beneath the Cook 
Inlet basin from which oil is produced and are sirniIar to but 
younger than the coal-bearing rocks of the Matanuska Valley 
(Wolfe and others, 1966; Wahrhaftig and others, 1969). 

Geology of Surficial Deposits 

The mrficial deposits comprise the unconsolidated materials that 
have accumulated on the land surface above the bedrock. 
Although commonly quite thin and of minor geologic significance, 
in places such as the Cook Inlet Lowland they form a major 
qeulogic unit of considerable thickness and importance. 

The materials that make up the mrficial deposits are cammonly 
classified according to their grain size and sorting. Grain sizes 
range from the microscopic to house size, described by the 
common terms clay, silt, sand, gravel, pebbles, cobbles, and 
boulders. Sorting is an expression that indim tes the range of grain 
sizes in a material; most of the grains in a well sorted (clean) 
material are similar in size, whereas, the grains in a poorly sorted 
(dirty) material extend over a wide range of sizes. Degree of 
sorting varies considerably, but in most materials grain sizes 
described by one of the common terms cited above are sufficiently 
dominant that the material is called by that name. A v g r  poorly 
sorted deposit, in which grain sizes extend over much or all of the 
range from clay t o  boulders, may be called diamicton, a general 
term for this material (Flint, 1971, p. 154). Glacial till is one type 
of diamicton. The term till should be applied only to a diamicton 
that has been deposited directly by and beneath a glacier and that 
has not been subsequently reworked by water from the glacier 
(American GeoIogical Inst., 1972). 

The surficial depodts of the Eagle River - Chugiak area have 
accumulated within the last 1 million years, during which time the 
area was glaciated several times (Karlstrorn, 1964). Most of these 
materials were deposited during the latter part of the last 
(Wisconsin) glaciation, from about 25,000 to 10,600 years ago, 
when glacier ice flowed from the Knik, Matanuska, and Eagle 
River valleys. The individual ice streams cralesced to cover the 
lowland and lower slopes of the Chuqach Mountains. The glaciers 
eroded some of the bedrock and much of the older unconsolidated 
materials and deposited till that formed moraines and other glacial 
landforms. Later, as the glacier fronts receded, melt-water streams 
deposited clean permeable sand and qravel; the silt and clay 
accumulated in lakes and ponds or was carried into Cook Inlet. 
After the ice melted, stream, pond, and estuarine deposits 
continued to fom. During and after glaciation, colIuviurn 
accumulated on the mountain slopes and along sreep slopes or 
cliffs formed by river and sea erosion. ColIuvium is a general term 
for material on or at the bases of slapes that has moved down 
from higher areas Iargely by gravity; landslide deposits are 
included in this category. Erosion and deposition continue along 
streams, in Cook Inlet, and on some dopes. Several older 

gladations were more extensive than the last, so remnants of the 
older glacial deposits are found at higher altitudes than those of 
the last glacial advance. In a few roadcuts in the lowlands, older 
glacial deposits are exposed beneath deposits of the last (youngest) 
glaciation. 

Because of the wide range of geoIogic processes which produced 
the surficial deposits and the complexity of the area's glacial 
history, the deposits vary widely in grain size' and sorting. 
Although the glaciers were large masses, most of the individual 
streams that reworked the glacial deposits were relatively small. 
Consequently, few individual geologic units have any great 
thickness or lateral extent, and many combinations of 
interbedding and mixtures of materials occur. In addition, erosion 
removed much material; redeposition resulted in a complex 
juxtaposition of older and younger deposits. 

The surficial deposits range in thickness from a feather-edge a t  the 
steep bedrock slopes of the Chugach Mountains to at least 300 
feet (90.1 m) on the alluvial fan of Meadow Creek. AIso, there are 
local variations in thickness which have at least three causes: (1) 
the irregular bedrock erosion surface beneath the unconsolidated 
deposits, (2) uneven topography of glaFial deposits resulting from 
accumulation on and adjacent to  glacier ice which subsequently 
melted, and (3) repeated erosion and deposition of unconsolidated 
material by streams. Drillers' logs are available for about 170 of 
the 350 wells inventoried in the area (table 1). These Iogs, some of 
which are given in table 2, show great variation in grain size and 
sorting of materials, both with depth and over short lateral 
distances. 

INTERPRETIVE MAPS 

Interpretive Maps 

The general characteristics and physical properties of geologic 
materials determine in part their behavior following disturbance of 
natural conditions by engineering and construction activities. 

Interpretive maps (figs. 5-81 show some of the important physical 
properties of geologic materials in the EagIe River - Chugiak area. 
These properties and other characteristics are discussed in the text 
accompanying each map. 

PotentiaI sources of construction materials are shown in figure 5. 
There are five map units, three of which indicate source areas of 
~ n d  and gravel ranging from present nearly everywhere to  present 
in only a few places; one map unit indicates source areas 
containing material suitable for crushed aggregate and man-placed 
riprap; the other map unit indicates presence of impenrious 
material. Estimates of quantity and evaluation of material for 
specific uses are not made; to determine these facts a more 
detailed exploration and testing program would be needed for 
each potential site prior to development. 

Foundation and Excavation Conditions 

Figure 6 shows the variation of foundation and excavation 
conditions throughout the mapped area. Two map units indicate 
generally good conditions, with different degrees of suitability. 
The remaining three units indicate successively poorer conditions. 

Text  rontirm~d on pagr 18 
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Tab1 e 1 . --~epozgted data on tseZZs m d  springs i r t  the  Eagle Rfver-CPrzdgiak urea. 

f l L o c a t e b y w e 1 l n o . o n P l a t e ~  q f = f i e l d d e t e r m I n a t f o n ( t a b l e 4 )  
ZJ Above mean sea l eve l  C=complete laboratary analys is  
3J Below land surface P=partial laboratory analysis 

1 0  

Owner or 
user 

Ruegerg 
G r i f f i s  
Bef ford. Ernert 

Wetson. Jim 
Miller, C. E. 
Lecorchik, J .  
Wet t z e l  
Croxfotd,  5. 

Hayes. Wm. 
Wimple, Barney 
Roberson. Floyd 
Jones, Paul 
Bel l .  Dan 0 .  82 

Douthft ,  Bob 
Lecorchi k , 3. 
Wright,  B .  
Preus s , G .  
B e l l ,  Dan 8. b l  

Pylant, F r l t z I  
Donaho, 0. E.  
D a v i s ,  Lloyd 
Patnode, Edmund 
Pa jak .  Joe 

Harrls, Walter 
Bell, Dan 0 .  $5 
B e l l ,  Dan R .  a3 
Schnuerle, A. O .  
Schumann, S. 
Uachsmuth, D. C .  

Smf t h  , Ronald 
Jackson, R. 
CT nud 

Stewart,  Jack 
Srni t h ,  Lester 
Rossman, N .  
Wooten, Jpss 
Wood, T.  

Folsm, W .  A.  
Dean, E .  

Trainer,  Bob 
Hurs t 
Jones, Doug1 as 

Baurner. P a t r l c k  
Daniel, V i r g f  1 
Roessner, Eugene 
Lenin, R .  
Dlckey. Brad 

Woods. Charlle 

Haeg. Harold 
Malone, A .  D. 
Porter, Larry 
P i l a n t ,  blesley 
Bull ard , Doug 

Cfty o f  Anchorage 
Thern, P. 
Jones, John 

Johnson ,M.B .  
Rndred, Russell 
Hea<ton, M. 
F i t r p a t r f c k ,  W.  
B e l t ,  Dav id  

Bush. Donald E. 
Moore. Vernon, L. 
Chapman, Robert 
Arnold, Cl i f ton 
Mcteod, Duncan 

Sectf on 
and 

Well no. l/ 

T14M. R1W 

Sec. 6 ,  NO. 1 
2 
3 

Sec. 7 .  W O .  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
7 4  
15 

16 
17 
18 
19 
20 

21 
22 

Well 
depth 
( f t )  

275 
148 
302 

110 
236 
26 1 
240 
300 

2 80 
300 
165 
27 5 
250 

223 
153  
155 
301) 

136 
350 
130 

40 
228 

260 
268 
217 
110 
305 

323 
350 
102 

70 
113 
7 07 
346 
80 

369 
55 

99 
35 4 
72 

70 
102 
9 

175 
160 

125 

106 
15 
T O  
18 
73 

44 5 
75 

145 

178 
240 
228 
107 
58 

75 
110 

90 
85 

120 

k o .  4n 
Maller 
(1960) 

12 

13 

- 
( 1  1 

Depth t o  
water 
(ftld 

129 

99 
214 
225 

165 

134 

85 

7 22 
90 

177 
178 
202 

93 
294 

307 
300 

72 

88 
97 

331 
60 

355 
38 

70 

7 

50 
6 

75 
50 

100 

6 
21 

0 
50 

7'15 

115 
181 

40 

45 

60 

Caslng 
depth 
(ft) 

27 5 

119 

256 
240 

105 
250 

223 
153 
155 

135 
21 9 

40 
206 

230 
268 
217 
108 
305 

323 
338 
102 

55 

24 
316 
77 

369 
52 

72 

40 
36 

9 
75 
86 

112 

16 
73 

445 
69 

735 

14 

228 
107 

72 

YO 

95 

m 2 )  
23 
24 
25 

26 
27 
28 

Sec. 8 ,  No. 1 
2 
3 
4 
5 

6 
7 

See. 9 ,  Uo. 1 
2 
3 

Sec. 15, No. 1 
2 
3 
4 
5 

6 

Sec. 16. No. 1 
2 
3 
4 
5 

6 
7 
8 

S e c . l 7 , R o . ?  
2 
3 
4 
5 

6 
7 
8 
9 
10 

Measure- 
men t 
date  

1 OJ73 

2/67 
166 

10/58 

/64 

/65 

10/63 

9/63 
/65 

12/69 
3/70 
7/72 
7/73 
8/73 

8/72 
5/73 
9/70 

2/65 
1 /61 
9/73 
5/73 

4/73 
8/73 

9/66 

10/69 
1/73 
8/73 

6/73 

11 /73 
70/73 
5/73 

156 
4/68 

10164 

3/66 

9/73 

- 

T5 

Dfame- 
ter 
( i n )  

6 
6 
6 

4 
6 
6 
6 

6 

6 
6 

6 
6 
6 
6 

6 
6 
6 

6 

6 '  
12 
6 
6 
6 

6 
6 
6 

6 
6 
6 
6 
6 

6 
6 

6 

6 
6 

48 
6 
6 

6 

6 
24 

24 
6 

6 
6 
6 

4 
6 
6 
6 
6 

6 
6 
6 

6 

A l t l -  
t ude 
iffla 

7030 
1260 
1525 

540 
560 
710 
720 
730 

720 
730 
750 
830 
580 

750 
705 
705 
595 
560 

721) 
R05 
750 
795 
780 

780 
550 
550 
61 0 
650 
640 

640 
660 
6 70 

880 
790 
R90 
7 50 
770 

770 
800 

1000 
1330 
895 

830 
800 
790 
bRO 
660 

61 0 

580 
670 
51 0 
600 
691) 

345 
€20 
550 

340 
730 
760 
720 
670 

680 
7 30 
750 
750 
720 

Yield  
( 4 ~ m )  

10 

2 

5 
8 

10 
326 

10 

15 

8 
50 

1.2 

115 

15 
2 
9 

5 
2 

TO 

10 
6 

20 
5 

TO 
2 

20 

3 

2-3 
2 

2 

2 

3 
2 

50 

12 

10 
4 

3 

Water 
quai. 
d a t a !  

F 

F 
F 
F 
F 
F 

F 
F 
F 
F 
F 

F 
E 
C 
F 

F 
C 
F 
F 
F 

F 
C 
C 

F 

C 

F 

F 

F 
C 
F 

F 
F 

F 

C 
C 
F 
F 

F 
F 
F 
F 

Water - 
hearing 
material 

Gravel 
Gravel 
Bedrock 

Sand 
Fine grave? 
Sand and f i n e  gravel 

Bedrock 
Gravel 

Sand 
Sand and gravel 

Sand 

Grave? 

Bedrock 

Sand and gravel 
Sand and qravel  
Sand and gravel 
Gravel, sandy 
Sand and gravel 

Sand and gravel 
Gravel , sandy 
Sand and gravel 

Gravel 
Bedrock 
Gravel 
Gravel , ~ a n d y  

Gravel  
Gravel, sandy 

Bedrock 
Bedrock (?) 

Bedrock ( 7 )  
Bedrock 
Gravel 

Bedrock 
Bedrock 

Gravel, s i l t y  

Sand 

Gravel 

Sand and gravel 
Gravel, cobbles 
Gravel. silty-5andy 

Sand 
Sand 
Bedrock 

Gravel 

Sand and gravel 

Gravel, 5 1  1 ty-randy 



fa b l  e 1 . -- (Continued] 

Sectfan No. i n  Fknel' or Well Casing 
and tlaller user depth depth 

well  n0.u (1960) Ift) (ft) 

714M, RIM 

Sec. 18, No. 1 Clemns, Robert 267 257 
2 Bel l ,  Dan 768 168 

Set. 28, No. 1 

5ec. 29, No. 1 

T14M, R2W 

Sec. 2,Na.  1 

Diame- 
ter 
( i n )  

6 
6 

6 
6 

30 
48 

6 

4 

6 
6 
6 
6 
6 

6 
48 
6 
6 

6 

5 
6 

4 
6 
6 
6 
6 

6 
6 
6 

6 
6 
6 
6 

48 

6 
48 
36 
48 

6 
6 
6 
6 
6 

6 
4 

6 
6 

48 
6 
6 
6 
6 

6 
6 
6 

6 

6 
6 

6 
6 

4 

A l t i -  
t u d e  
(ftIg 

740 
610 

900 
7060 

705 
350 

1000 

1 ZOR 

289 
275 
27 5 
360 
34R 

355 
600 
505 
51n 
350 

330 
320 
510 
325 
3 5 5  

325 
320 
345 
340 
31 5 

275 
280 
280 
370 
375 

320 
340 
325 
310 
350 

350 
375 
4n0 
400 
390 

325 
275 
275 
380 
3 80 

297 
2PO 
270 
26D 
275 

310 
260 
260 
2 fig 
265 

260 
255 
31 r) 
310 
275 

275 
2 60 
260 
250 
260 

260 

Depth t o  
water 
Ift$ - 

251 
I1 0 

100 

14 
10 

10 

10 

32 
F13 
43  

47 
1 

28 

41 
30 
27 

49 
18 

100 

16 

34 

30 

20 

2 

37 
65 

30 

26 

16 
26 

13 

Measure- 
ment 
date 

YTeld 
(gpm) 

'I UP69 
5/65 

Water 
w a l .  
data 

A/ 

W a t e ~  - 
bcarfng 
material 

10 

6/73 5 

10/59  

F Sand md gravel 

F 

' F  

Bedrock 

Gravel 

Sand and gravel 

Gravel 

Coal(?) 
Clay and gravel 
Sand and gravel 
Sand 
Gravel 

Gravel 
Bedrock 
Bedrock 

Bedrock 

Grave7 

Sand and gravel 
Glacial t i l l  
Gravel 

Sand 
Sand and gravel 
Sand and gravel 

G l a c l a l t f l l  

Sand 

Sand and gravel 
S h a l e  
S i l t  

Glacial t t  11 
Bedrock ( ? ) 
Sandy gravel 
Glacial t i l l  

Sand 

Gravel 

Sand 

Clay(?) 
Shale(?) 

Gravel 
Sand 

10J69 

10/69 

71/58 

5 
30 

4/58 10 

10/69 

2 

7/61 25 

8/64  25 
7/65 50 

10/68 10 

5/55 6 
5/65  3 

5/65 9 

/65 8 

F 

F 

F 

C 

F 

F 
F 
F 
F 

I 

F 
F 

C 
F 

F 
F 

F 

C 
F 
F 
F 

F 
C 
F 
F 
F 

C 
F 
F 
F 
F 

6/72 20 
6/71 
9/72 1 

&/55 T O  

22 
1 

10/69 

1'67 
/64 

40 

6/69 40 
7/69 1 

3 

F 
F 

F 
F 
F 
F 
F 

F 
F 
C 
F 
C 

F 
F 

F 
F 

F 



Table  7 .-L� ont time dl 



Sect ion  
and 

Well no 3 

T15M, R1W 

Sec. 5 ,  No. 1 
2 
3 

Casfng 
depth 
(ft)  

21 2 
46 

20 5 
14 

80 

63 
62 

155 
225 

75 

12 
81 

165 
50 

159 

109 
15 

270 
35 

35 
137 

15 
14 
40 

57 
28 
RO 
20 

t O  

7 20 
270 
300 

53 
726 
124 
t 58 
65 

760 

54 
11 0 

107 
140 
148 
79 

227 

27 
20 
57 

103 
57 

142 
165 
124 
7R 

175 

188 
144 
163 

223 
223 
175 
149 
176 

# 

No. i n  
Wal ter  
17960) 

77 

I 

Oiame- 
t e r  
( i n )  

5 
6 
6 

40 

6 

6 
6 
6 
6 
6 

6 
6 
6 
6 

6 
30 

6 
30 

6 
48 
6 
6 

6 
48 

6 
48 

6 
6 
6 

6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

30 
30 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

4 
4 
6 
8 
6 

6 

Owner or 
u5er 

11.5. Army 
Walton, Ike 
Z?mneman 

4 1 
I 

Sec. 7 ,  No. 2 I 

A l t i -  
tude 
[ f t )  
2l 

70 
55 

105 
100 

200 
2flO 

250 
200 
180 
250 
180 

125 
190 
170 
130 
11 0 

100 
100 
170 
160 
150 

125 
180 
200 
300 
250 

255 
250 
230 
210 
270 

Zr?n 
ZOO 
220 
230 
210 

200 
210 
200 
200 
200 

3513 
476 
365 

2Ml 
2 70 
2RO 
200 
200 

1Pn 
120 

300 
280 

350 
400 
400 
200 
360 

455 
347 
525 
440 
4 70 

550 
560 
420 
500 
340 

410 

Well 
depth 
{ft)  

402 
46 

205 
Undola 

Fay 
C a l l ,  8. B. 

Sato. A. 
French 
We~hunt 
Boyer 
Dav i s ,  J. 

Simpron 
Cruthers 
McGawan 
J o n e ~ ,  F. 
Berg Kennels 

Tu rnbu l l  
Ht gbee 
Johnson 
Rous he 
Tanner 

%A1 7 f s  t e r  
Armstrong 
Kolvek, O .  A .  
K inca id  
Mat lock 

Schimpf 
Sauvageau 
Phi les  , May 
H a r r i r o n  
Church, A 1  

Sheppard 
Kroner 
Jordan 
Steehy 
Love7 l 

Bowlby 
Unknmn 
Tolfson 
Dahlman 

B u l l i n g t o n ,  Bill 

3 '  

Set. 8,  No. 3 
4 
5 
6 
7 

8 
9 
10 
11 
12 

13 
14 

1 4  

80 

63 
62 

155 
225 

75 

12 
R1 

765 
50 

159 

109 
15 

spring 
270 

35 

35 
I42 

7 5 
300 

40 

57 
28  
80 
20 

20 

120 
?70 
300 

53 
126 
124 
1 5 R  
65  

160 

1 

Depth t o  
water  
(ft3 
At 

28 
a 

14 

19 

0 

12 

1 d8 
100 
181 
30 
95 

60 

20 

12 

130 

158 
126 
165 
118 
145 

192 
210 
155 
102 
100 

75 

107 
1% 

5 4  
110 

107 
140 
148 
79 

227 

27 
20 
57 

103 
57 

142 
165 
164 
83 

250 

175 
145 
188 
163 
170 

223 
223 
176 
150 
175 

100 

15 j 16 
17 

18 
19 
20 
21 I 
22:  

23 I 
24 1 
25l 
76 
27 

28 
29 
'30 
31 
32 

33 
34 
35 
36 
37 

Sec. 9, No. 1 
T 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
I9 
20 

See. 10, Na. 1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 

Mea~ure- 
men t 
date 

3/60 

3/68 

/64 

7/54 
/59 
/ 6 3  

lo/?? 

10 /54  
9/54 
10$56 
7/73 
6/73 

9/73 
4 / 7 3  
10/73 
7/73 
8/73 

5/73 

DeLucia, D. I 105 Oberg , Russell 
I Thmpson. M .  
I Crwnwell , M. 
1 B r i t t a i n ,  Jack 

86 Lamoreaux. A 1  
R5 i M u l l i n s , F l o y d  

106 
107 
108 

Yield 
(gpm) 

7 
& 

10 

12 

10 

11 
7 
7 

19 

25 
25 

13 
13 
10 
79 

5 

T O  
10 
15 

940 
1 

5 

t Reuter 
Preg, 2 .  

Lwley,  R. 
Steffes 
f ip~rton 
E l l i o t  
Kers ten 

Garsf k, George E. 
Landre t h  
Epplei  , J. 
Koh ler  
GAA5 School D f s t r l c t  

Ray. Ea r l  
Da r i -Oe l i t e  
Whaley, Bud 
Great Land Realty 
Walden, Dennis 

Hickey 
Kachline, Dale 
Pa~smnre  
M t .  Ek lu tna Devel. Co, 
Cook 

Spare. Thomas 

H a t e r  
qual .  
d a t a  

A! 

C 
P 

P 
P 

. P 

P 

P 
P 

Hater- 
bear ing  
mate r i a l  

Sand and gravel 

Gravel 

I 
I Sandstone(?) 

C 

C 

P 
P 

P 
P 

P 

C 
P 
P 
P 

P 

I 

Redrack(?) 

Sand 

Gravel 
Gravel 
Sand and gravel  
Sand 
Sand and grave l  

P 
P 

P 
F 
P 
P 

Sand and gravel  

rand 
Sand, s i ' l t  

Gravel 
Sand and grave l  
Sand. g r a v e l l y  
Gravel 

G r a v e l  , s i l t y  
Gravel 
Gravel 
Gravel w f t h  5and 
Bedrock 

Gravel, sandy 



Sect lon  
and 

Well no. 
I/ 

T15N. R1W 

Sec. 16,  No. 7 
2 

t a s l n q  
d e p t h  
( f t )  

721 
126 
220 

200 

30 
42 

157 

18 
30 

28 

80 
7 45 
150 
125 
30 

32 
100 

52 
42 
53 

73 
147 
90 

28 
28 

55 
41 

27 
25 

49 

120 

22 

38 

41 
54 

J 06 

22 

64 
44 
80 
20 

78 

160 
130 
80 
30 

118 

4 
15 
69 

No. f n  
Hal lev 
(1960) 

102 

99 

Sec. 19. No. 4 

Sec. 20. No. 1 

13 

95 

Sec. 31. No. 1 

Sec. 25,  No. 1 

Qiame- 
ter 
( i n )  

6 
6 
6 

6 

6 
8 
8 
6 

6 
6 
6 

48 

6 

6 
6 

48 

6 
6 
6 
6 
6 

6 
6 
6 

48 

6 
6 

6 

8 

6 

6 

72 

48 

6 
6 
6 

6 

6 
6 
6 

4R 

6 
6 

4 
6 
6 
6 
6 

6 
5 
6 

Ilkmet a 
user 

Ue'l? 
d e p t h  
(ft) 

A ' l t i -  
tude 
( f t J l /  

450 
350 
450 
4 FIO 
600 

500 
360 
360 
400 

360 
355 
380 
450 
431') 

210 
240 
240 
240 
230 

220 
220 
200 
200 
220 

220 
220 
206 
150 

21 5 
200 
2 50 
250 
250 

220 
265 
225 
250 

480 
480 
500 
45fl  
500 

500 
520 

575 
525 
550 

450 

550 
420 
570 
500 

600 

265 
270 
230 
260 
380 

300 
300 
260 

220 

200 

30 
500 
300 
160 

123 
28 
30 

28 

8U 
7 47 
7 50 
125 
30 

32 
100 

52 
42 
53 

73 
147 

Mcelhannoo, E. 
Roderick 
Kirk , Andrw 

Swans on 
A85 Chuglak Elm, 

I GAAE School O i s t r f  c t  
WiTliams, L. 

ABS Chugjak E l m .  
Chugiak Luthern 
U.S. Post Office 
tee,  F. S. 
Fetrm 

Flongeau, tl. 
Juhnke, Larry 
Juhnlte, Larry 
Juhnke , Larry 

Depth t o  
water 
(ft13/ 

114 
75 

15 
45 

1 4 5  

24 
77 

20 

0 

12 
73 
90 

12 

65 

100 

15 
230 
37 

Chugiak Chapel 
Cullenberg 

Juhnke, 

Kohrfng, H. 
Sel k 
Monroe, E l v f s  
Hazel, A. M. 
Powers 

Scharber 
Gunkel 
Holmson, Ray 

721 
130 

1 

Pa~ker 

Gould, W. R.  
Meller 
D i  xon 
Moody 
Pennl ngton 

Hutman, John 
Hil l ,  T. D. 
Roberts, Joe 
A05 Chvgiak HS 

Eberhart, Betty 
Wallace, Gravel 
Moesehorn, Gar 
Call, C .  C. 
Wallace. P a t i o  

Wallace, F. T. 
Chug1 ak Gardens 

Hughes 
Smi th  
Crouoce. Edward 

Ftre Lake Lodge 
Unknown 
nixon, S. 
McMahon. H. 
McMahon. H. 

Davfs , J. 
Burns, Qui l ler 
DoyTe, R .  
Brink 
Polyefco. J. 

Ryan, Ed J. 
Arnold 

Chimakamia, P. 
Hilltop Apts. 
Sabo, 8. C. 
Ramusren. A.0. 
Eas tham, Larry 

Belsey, Walter 
Hancock, Herbert 
S m i t h .  H. 

Teasure- 
ment 
d a t e  

/ 6 4  

90 

28 
28 

55 
41 

108 
25 
500 

49 
spring 

'1 20 

22 

38 
spr ing  

41 , 
54 

175 

218 
60 

200 
133 
775 

155 
64 
44 
80 
20 

50 
78 

160 
'130 
80 
30 

123 

175 
400 

Weld 
(gpm) 

4/77 

6/73 

/53 
9/64 

Water 
qua1 . 
data  

1/ 

1 
5 Bedrock 

Bedrack 
6 Gravel 

20 E Bedrock 
20 Gravel and rocks 

Water - 
bearing 
materia? 

1 
Gravel  and boutders 
Glacial t i l l  

/57 

5/73 

10/63 

5/73 

6/73 
6/73 
4/71 

P 
C 

F 
P 

C 
P 

P 

P 

1 Bedrock 

275 C Bedrock 

2 G l a c i a l  t i  11 

am(?) 

50 Gravel 
20 Sand and weathered 

3 Bedrock (claystone) 

Bedrock 

20 Sand 
8 

Gravel 
2 Sand and gravel 

1 Bedrock 
35 

Bedrock (?) 
6 Gravel, 51  1 ty sand 

I /?  Bedrock 
2 Bedrock 
8 Sand 



Table  2.--Drillerst logs of represm.t;atizle r;relZs in the Eagle River-C7~ugiak area. 

I b t e r l a l  l kp th  I n w r r a l  
( I ee t )  

well  He 14-1-6-1 
Tamrhip 14 norm. 'Range 1 Uert.  W r d  BA 
[A l t l t ydc  11130 feet; yleld.70 ppn. L D ~  by S. Cotten] 

"Owrbwdcn" 0-12 
Hardpan ( c m p ¶ t t  sand) 12-56 
T i l l  54-89 
81th c lsy  89-123 
Racks and m n d .  clean 123-133 
1111 133-245 
Rocks wd sand, clear 245-261 
Clay, p l l w - h r o m  261-767 
Gravel. w i th  .rater 267-775 

Y 1 1  No. 14-1-1-2 
I f w r h f p  14 C r t h .  Ram! I Welt, S m r d  nYr 
I l l l t i t ude  $60 feet; u l r l d -5  Porn: loo  bv L. 6. h w u s t f d  

Rock and gravel 0-21 
Sand 21-31 
T l l l  31-KI 
Clay, s i l t y  3 - 5 9  
Ti11 59-224 
Sand 224-230 
-d PmrlaFth e =  237-2= 
Well Ma. 14-1-7-3 
Twnrh lp  14 North. Range 1 West. Seward BlW 
[A l t i tude 710 feet,: yle1d.B qpn: Loq by A.  R .  k l r r roy l  . . 

t l q v  end gravel ( t l l l t )  O-1M 
sand la0-115 
Hardpan. wstcr  sccp mar b o t t m  1t5-1YJ 
T i l l .  SCCD 1n lm 5 feet 190-201 
Hardpan mi-ZM 
T r l I  204-277 
5and and ?fw qmwl rrlth w t e r  217-261 

+I1 NO. 14-1-9-1 
Trmsrhlp 14 North. Rang* 1 Y e ~ t .  Wrd 88n 
[ n i t t t u t k  ?.eon fet. yreld=tO gpn; L q  by 5. Cotten1 

Rock, ? l a w  and g r o w l  
State, hrarn 
Slate, q*ar. w i t h  r a t e r  

Wpn no. 74-r-15-2 
~ rmn-h lp  14 North Range 1 Wect Sward BSM 
[ A l t l t u c  mn fee;: ~ + P I ~ = J  ppmf top bu H E Y ~ i l l l n p ?  

Gravel. r I t h  m m l o a a l  ?mall boulder5 0-18 
Clay. s l l t y .  w i n  occasional r o c k  f raqwntr ,  

s11ght water step a t  24 feet  1R-24 
Grave) t n  c o a n c  sand matrfx 24-35 
R-drock = shsle (ssnT;  gwy-black) to 9 a M t a c  

(s t  l t y .  a r g l l l i  t t c  watrr frm Fracture a t  
1m fvpt s - l rn  --- 

Yel l  No. 14-1-16-5 
T m r h i p  14 Hmth Raw 1 k t ,  Smard BW 
[A l l l t udc  690 ~ e e i ;  y lc ld=2 qpm; L q l  by D. Ple l rgn]  

G lac l r l  t l l l  {bouldery s t  l t y  grave l )  0-55 
Saw, w i t n  water seep 55-56 
Glaclal t i l l  56-68 
Sand, with woter qeep 68-10 
Glaclal t i 11  10-73 
Gravel, wtth w a n t  73-75 
Larqe rock o r  bedrock 75- 

[ A l t l t u d ~  340 ffect: yield-10 qw: Log by U. ~ w s f f o r d ~  

Sand and q r w c l  0-10 
TI 11 10-34 
S l l t  and sand 34-la 
T i l l  3fl-45-1/? 
e s v e l  w i th  wmtw 45-117-46 

~ t l i  no ,  14-2-1-18 
Tamship 11 Horth. Range 7 Ucrt.  fc*srd Rm 
r n i t r t ude  345 feet: v ip ld=tS am: ~w bv Lec Sul l ivan7 * * 

S w d  and g r a w l  0-35 
Hnrdnan 75-5n -- -- 
Sind' ind gravcl 50-55 
Qnd and q rav r l  *It3 watcr 53-56- ln  

W11 No. 14-2-1-19 
fwn rh lp  14 Horth Range 7 M7t. 5C*ard R I M  
[ A l t f t u d ~  1M f e e i :  y l e l d=W gem: Log by LP. Svltfumn] 

Clay and bouldets (.tf1171 0-24 
Sand and gravel 24-m 
Sand and grsvrT, rrmc uater r0-75 
S i l t  
Water (nature ri4 matcr is l  net o'lvm) 

Well No. 14-2-1-20 
rcmnahlp 18 Horth Ranw P Vest. Scxnrd BW 
t n r t l t w *  315 vIeld=tO pa*: ~ o s  bv S .  c a t t m l  . . 

Clay w l t h  rand 0-27 
Clay with gravel 17-45 
Hardpan 45-81 
Qurckrand 81-45 
Hordpnn 95-97 
Gravpl u f t h  w o k  97-98 
Hurdcan QA-100 

note: The prrvlous twr wel ls  arr alrpnen o r  t w v l n s  rcrt-eart l i n e  
I n  the order 20-5-18-19 15# Quarter or rccf Ion 11. 
The wvl ls  arc  apmorlmately equal ly  paced and wel ls  20 and 11  
arc  100 feet awr t :  nc t lce  the v a r l a b l l r t y  I n  the materials 
owr thl*. relatively shor t  l a t a a l  d i s t a n c ~ .  

HLl l  NO. 14-2-11-7 
Tamth lp  l 4  North Range ?west. % a r d ~ ~  
[ A l t l  lude 275 reel; y le ld-2  qpr: Log by 5 .  Cotten] 

Top?oIl. same flne gravel 
Gravel, mame t o  f l w  mhed 

0-4 

Clay. qra-1 and "rocks" 
4-20 

Hardpan 
20-54 

Blur clay 
56-72 
re-la? 

Clay With g r w l ,  ~ t r o n k  of f ine sawd wi th  
water a t  126 feet  

Clay 107-126 
126-152 

Clay wl tk  thfn l a e r r  of cand d flnc 
gtavrl :  %am watrr 

Clay, nard 
Gravvl. f lnc. and sand, mane: ret 
Sand, f lnc. and clay: dry 
Gravnl, f l ~ ,  and c lay  
<and and clay 
Clay and umuel .  flne: grnuel madrc t o  

l ano  near ZOn feet 
Sand, clean 
?and and c lay  
C l b v .  r ed  and nrey wfth  w l n w  rand 

n a t e d a l  Depth l n t e w a l  
( f e e t )  

Wsll Hn. 14-7-11-17 
?-hip 1 4  inr~h.- l(mge 2 * s t .  Seuar6 B ~ H  
[ a l t l t ude  245 feet;  y fe ld-W sm: l og  hy D. Pfersonl 

Gravel; perforated a t  24 t o  25 feet  0-30 
Clay and gravel 3Y-38 
Sand, heaving IR-41 
Clay and wave1 dl-64 
Clay. blue 64-72 

UelT no. 14-2-12-1 
Tmncnlp t P  Horth, Qsnqc 7 Vert,  Smard BR 
[Altitude 350 Feet: yield-5 w; Lm by W .  Suafforfl 

t l l l  
C1ay and y a w l  
Sand end gravel 4 t h  c lay  
Sand wtth clay: 'd l r ty "  water 
Sand. clean. w l th  water 

Ye l l  No. 14-2-12-12 
lomrshlp 14 Ilorth, llarrgc 7 k t .  Swad RUM 
[AltitvdP 325 feet; l c q  by P .  Rrandll  

t r ave l  and boulders 0-5# 
511t. s o f t  54-69 
g a v e l  6q-40 

T ~ p s u i l .  sand afld gravel 0-38 
T l l ?  38-89 
Smd and g r o w l  d t h  rater  89-94 
Clav 94-lW1 

Ue l l  No. 14-2-12-35 
f w r l ~ h l ~  14 ~ g r t h .  Rnnge T Uc5t. ? w a r d  AW 
[A l t t tude 3M feet; y l ~ l d - 7  gpn. Log by 0. plemml 

Sand and clayey 0-14 
G r a n l ,  clayey 74-M 
Grawl, c ~ r r e ,  black ?&do 

No 14-2-12-38 
Imn?h lp  14 Nnrth. Range t Wcrt. fmrrl AfU 

. . 
IRI  t f  tUde 610 feet; y ic ld= lO g p .  L tq  by Le GDhP 

Sand end gravel 0-28 
TI1 1. gray, hard 28-58 
Sand, b m ,  ? o f t  58-65 
'Large rocks" 65-70 
T l l  I. qray, hard 70-96 
Sand Asd qrsvel ~ 7 t h  clay: water %-TOO 
Clay, blue, s o f t  1W-126 
Clay. sand a w l  qrsve?: w a t w  126-136 
"Gray stone". very hard 136-1 3Q 
land 8nd Den gravel w i th  watw 13g-145 

Ye l l  NO. 15-1-3-7 
I w n t h i p  IS Horth Rangc 1 Ycrt. Serwd RAM 
[A l t l t vde  365 fee;: uietd=5 am: l w  bv Penn-Jmev D'rflffns Co.1 

> - 
Rmk5 and gravel 0-64 
Hardpan. srnvel l y  and m k y  Sn-109 
Sand and qravel w l th  water 109-113 
Hardpan, rocky 113-175 

He1 I MD. 15-I-H-I2 
T m q h f o  15 Hnrth. Ranoe 1 Ucrt. f r m r d  BIR 

. -- 
'Old wl?" (no descript ian given) 0-57 
Clay; ccrntalns pea ~ raveT  frm 98-108 Teet 57-125 
Mud, verv s o f t  
Sand avd gravel d t h  m t c r  
Clay  and gravel: water s e e w v  
Gravel at th water 

. . . . 

T o p ~ o l l  0-2 
Hardpan 2-100 
Boulders. l a rgs  TW-130 
Clay 130-180 
Sand a d  pca g r a ~ l  r f t h  water 180-188 

bll Mn. 15-1-16.7 
Twnqhip 15  ~ 0 7 t h -  Range 1 W n t  S e w a d  B t M  
[Rl t l t ude  450 fee;: y l ~ l d - 1  gpni Log by A 4 L D r l l l l n g  Go.] 

Gravel and boulders 
Clay, sand and wave1 
Sard and qravcl 
Clay and q raw?  
Sand. f ine. angular 
Clay and gravel. s m  wate r  fn qmcl 1cnT a t  

PI-@: casing perforated a t  78-81 
'Rnuldws" 
Clay and gravel 
Gravel and huoulderr 
CTay and gravcl 
Bcdmck. oreen 

Well Up. 15-1-17-1 
Tamship 15 Uorth. Range 1 Yqt. W r d  AUA 
[n l  t i fude 3MI feet; yreld.20 qpm; Log by P. Brand11 

Gravel. qandy. w+t+ bwlders  0-a0 
Bedrock 40-123 

(wnter b a r f n q  m t e r l a l  n o t  l n d l c n t d )  

Well Hn. 15-1-1g-10 
T m r r h t p  15 North Range 1 West St*arU RIU 
[ n l t l t ude  265 repi; y l e l d  ?err ihan 1/2 gpm: L c q  by Ice B ~ h r l  

[hrg old  well (no dc rc r l p t l on  o f  mater4sl) 0-5 
Sol 1. sand ard q ra r c l  5-10 
S l l t  10-20 
7111. water sew s t  27-#) 20-55 
"Stone*, grey and h r w n  55-108 

u,l\ M" 15-7-75-1 - , -  - - -  
Tmnrh ip  15 Nnrth Aanqc 7 WeTt h a r d  I l lM 
[nltrtud. 265 fwi: y j e l a  7 1 2  g&; Lag by C. ~oss .  h r a v m a  m l l l f ~  m.1 
Saml and nravel 0-20 
Gravrl  r i c h  c lay  
Greenrtone !?) 
Shale, hrrnm 
Grrcn%tone Shale, brmn 

Greenstom 
Shale. hrp*m 
Greenstone 
Shale. w r i n  ' W l b c  strcakr': wtw 1q4-l6U 
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Drainage Conditions 

Several may be used to judge drainage conditions. Figure 7 
shows the areal variation of drainage conditions, ranging through 
five units--from well drained (1) to poorly drained (5). The 
drainage units me mapped largely on the basis of dominant grain 
size of the materials; drainage generally becomes poorer as the 
proportion of fine-grained particles ( d t  and clay) increases. Fine 
material fills the space between coarser particles of sand and gravel 
so there is less infiltration into the surface and movement of water 
in the subsurface. Surface mnoff also depends on slope. Ponding 
of water may be caused by low gradienb or depressions. Finally, a 
high-water table, where saturated material is very near the surface, 
constitutes very poor drainage conditions. 

Slope Stability 

Slope stability is the ability of the surface of the ground to  remain 
fixed in position and to  resist faiIure by landsIiding or other earth 
movement. Figure 8 gives an interpretation of the relative stability 
of natural slopes in the Eagle River - Chugiak area; there are five 
categories that range from most stable to least stable. 

A primary criterion For determining stability is the degree of slope; 
steeper slopes generally are less stable than more gentle slopes. 
Stability also depends considerably on the geologic materials 
underlying the slope. Slopes underlain by metamorphic rocks are 
generally more likely to  be stabIe than slopes of the same 
steepness underlain by coarse-grained mrficial deposits. The latter 
slopes are, in turn, generally more likely to  be stable than slopes of 
the same steepness underlain by fine-grained surficial deposits. 
Accordingly, these interpretations of slope stability ace based 
chiefly on information contained in the slope map and in the 
generalized geoIogic map {figs. 3 and 4a, respectively). 

Factors which niodify slope stability are: (I)  exposure of earth 
materials to running water which may cause either direct erosion 
or loss of lateral and vertical support because of erosion; (2) 
chemical and physical changes in the material, caused by exposure 
to the atmosphere (weathering) which may result in loss of 
cohesiveness, (3) increase in water content which may cause the 
material to lose strength, and (4) excavation or other activities of 
man which may induce slope instability. 

Major instability may be triggered by ground shaking during an 
earthquake. Because all of south-central AIaska lies in a zone in 
which large-magnitude earthquakes can be expected, the 
likelihood of earthquake-triggered instability is relatively high 
throughout the area, but the probability of occurrence of such 
large-scale earthquakes is low. 

Ground mwement along a fault, either during an earthquake or by 
nearly imperceptible creep, can also cause instability. The Knik 
fault zone, discussed earlier in this report, has not been known to 
be active in historical times, but there is a mall possibility, 
however remote, that renewed activity along the fault zone could 
OCCut. 

The slope-stability map is intended to  supply backflound 
information in establishing guidelines in Iand-development 
planning. The map shows the relative potential for slope failure. 
No firm prediction can be made from the map as to where failure 
will occur within a given map unit. Within map units that indicate 
some potential for slope failure, a more detailed study of dope 
stability would be needed prior to  dwelopment. Such a study may 

show that werat1 ground conditions a t  a particular site are safe if 
certain regulations and methods of construction are followed. On 
the other hand, detailed investigations may show the site to be 
unsafe for the intended facility, and an exceptional engineering 
solution will be requireed as a condition of development. 

OCCURRENCE AND AVAILABTLITY OF GROUND WATER 

Reliable predictions of obtaining an adequate supply of ground 
water in the Eagle River - Chugiak area cannot be made beyond 
the very locaIized areas near existing wells. However, a few general 
statements can be made. Weathered and fractured bedrock will 
yield small amounts of water to  wells. The surficial deposits that 
mantle the bedrock may be thin and often have low porosities and 
permeabilities. Howwer, ground water generally is obtained from 
surficial deposits with greater success and in greater abundance 
than from the underlying Iess porous and less permeable bedrock. 

The locations and depth ranges of 350 groundwater wells 
inventoried by the U.S. Geological Survey are plotted on a 
1:24,000-scale map of the Eagle River - Chugiak area (pl. I). The 
reported data on the plotted wells are included in table I. 

Ground Water in Bedrock 

Bedrock wells in this area commonly am dry or have yields from 
Iess than 5 gpm (0.3 lls) to  no more than 10 gprn (0.6 I/$). These 
low yields are due to  the very low porosity and permeabiIity of 
the dense, unaltered metamorphic and igneous rocks. The 
sedimentary rocks of the younger Kenaj Formation, which 
underljes most of the lowland area, are also relatively poor 
aquifers. 

The highest degree of success in obtaining water from wells driIIed 
into bedrock would be expected at places where the rock has 
developed appreciable porosity and permeability through 
weathering and fracturing. However, these effects diminish rapid1 y 
with depth. Weathered bedrock is commonly found in association 
with fractures related to  faults or fault zones, and in this particular 
area may be related to the postulated Knik fault zone. 

Of the 170 wells for which some lithologic data are available, 48 
were reported as completed in bedrock. However, drillers' lags 
indicate that bedrock, weathered bedrock, or broken rock is the 
water-bearing material in only 28 of those 48 wells: the other wells 
are screened or perforated in and obtain water from 
unconsolidated materials overlying the bedrock. A well a t  Chugiak 
High School (well 12, sec. 19, T15N, RI W) has an exceptionally 
high (for this area) reported yield of 275 gpm (17.3 lls) from 
bedrock. The water-bearing material consists af 40 feet (12.2 rn) 
of interbedded shale and sandstone in the Kenai Formation. Other 
wells that produce water from bedrock have reported yields that 
range from less than 0.5 gprn (0.03 Ils) to  55 gprn (3.5 11s)- 

Ground Water in Surficial Deposits 

Ground water can be found a t  depths of less than 20 feet (6.1 m) 
where water-saturated packets or lenses of sand and gravel are at 
or near the surface. Where the top of the saturated zone has no 
impermeable beds immediate] y over1 ying it, the water is 
unconfined, or under water-ta ble conditions. However, mast wells 
in the Eagle River - Chugiak area are completed in permeable 
water-bearing deposits that underlie relatively impermeable layers 
of gIaciaI material. These impermeable layers rend to a t  Ieast 
partially restrict or confine the upward rnwement of the water; 
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thus the term "confined ground water." The water-bearing 
deposits may comprise: (1) pockets, stringers, or layers of 
permeable sand and gravel within relatively impermeable tills and 
clays, or (2) similar sand and gravel deposits overlain by 
impermeable strata but directly overlying the bedrock. 

The hydrologic properties suggested by a surficial geologic map 
unit, as shown in figure 4a, may not be appIicabIe to the 
underlying material. Inspection of well Togs from the area indicates 
that the deeper permeable zones are generally of no greater extent 
than those shown at the surface on the geologic map (fig. 4a). A 
surface map unit designated as favorable for obtaining ground 
water may be locally only a thin, 20 feet (6.1 m) or l e s ,  veneer 
over materials that have a very low porosity and permeability (see 
geologjc section in fig. 4b). 

The ground-water supply in the Eagle River - Chugiak area seems 
to be characterized by the large number of relatively small-yield 
(less than 2Q gpm ar 1,3 11s) wells. Most of these wells have been 
drilled and dweloped specifically for such small quantities of 
water. Data from several wells suggest that larger yields are 
possible. 

Large alluirial fans generally contain deposits favorable for 
ground-water exploration--coarse gravel with minor amounts of 
sand and finer material. A highly productive water-bearing 
formation for the m a  is an parlier fan deposit of Meadow Crrrk 
(henpath unit F, fig. 4A). Two wdls new M~adow Crrrk 
(wells 10 and 22, sec. 7, T14N, RIW), completed in sand and 
gravel at an approximate depth of 250 feet (76.2 m), yield 326 
and 115 gprn (20.6 and 7.3 l/s), respectively. The two wells are 
among the high~st yielding weIIs in the area for which data are 
available. The larger yield is from an aquifer that consists of loose, 
coarse gravel between 237 and 268 feet (72.2 and 81.7 m) below 
land surface. During a 24hour production test, the well was 
pumped at 550 gpm (34.7 l/s) and the water-level drawdown was 
44 feet (13.4 rn) below the static level. Drawdown also was 

rn measured in two wells (not identified) completed in the same 
aquifer that are 88 feet (26.8 m) southwest and 220 feet (67.0 m) 
west, respectively, of the pumped well. Both of the observation 
wells had a water-level drawdown of about 21 feet (6.4 rn) from 
static level at the end of the test. It is estimated that the 
production well could be pumped at 700 gpm (44.2 Vs) for 
periods of as much as 24 hours. 1 

The area bordering Peters Creek below altitudes of 500-600 feet 
(1 52-183 m) is also mapped as an alluvial fan (fig. 4a). The logs for 
wells drilled within the fan indicate that the subsurface material is 
a complex of glacial and alIuvial deposits. The deposits contain 
only thin layers ar lenses of water-bearing sand and gravel; fine silt 
and clay dominate the lithologic seetion. "Blue clay ," 84 feet 
(25.6 m) thick, is reported at one well (well 16, sec. 8, T15N, 
R1 W) on the mapped boundary of the fan. Although available well 
logs suggest that the Peters Creek alluvial fan is a thin surficial 
feature, additional drilling may reveal more extensive aquifers at 
depth . 

Relatively large yields have been reported for two wells in the 
Peters Creek area outside the alluvial fan. The wells supply water 
to two subdivisions. At the Lampert Estates well (SEX set. 4 and 
NE% sec. 9, T15N, RIW), the driller's log describes the chief 
water-bearing formation as cobbIe graveI, containing coarse sand, 
between 233 and 253 feet (71.0 and 77.1 m) below land surface. 
Reported yield was 100 to 200 gprn (6.3 and 12.6 Vs). The log 
also lists boulder, cobble gravel, and silty gravel units but indicates 

no clay-sized material such as that found at  well 15-1-8-16. The 
entire thickness of deposits penetrated may thus be glaciofluvial 
material reworked from glacial deposits that wouId generaIly 
contain the finer-sized particles. 

T h e  well that serves the Dawn Subdivision (SEA sec. 3, TlSN, 
RIW) was reported to yield 100 gpm (6.3 I/s) from medium- to 
coame-grained gravel between 88 and 105 feet (26.8 to 32 m) 
below Iand surface. The topography and gravel deposit indicate 
that this well site near the foot of the steep mountain slope, may 
once have been within the channel of an ice-margin stream. 

Ground-Water Development 

There has been no major (large-production wells) development of 
ground water in the area. Most wells are drilled and developed to 
obtain only small (10 gpm or 0.6 I/s or less) quantities of water. 
Data have been collected on perhaps one-half the existing water 
wells in the Eagle River - Chugiak area. It is believed that the 
range of ground-water canditions that might be expected in the 
area is represented by the inventoried wells. For individual weIls, 
the scope of the data ranges from complete information on the 
depth, yield, water level, and geologic material to cases in which 
the only information available is that a we11 was drilled. A brief 
summary of the c~ltected data is given below. 

Well Depths and Yields 

Reported depths of water wells in the Eagle Riwr - Chugiak area 
range from 9 feet (2.7 m) to as much as 775 feet (230 m). The 
reported yieIds range from less than 0.5 gprn (0.03 l l s )  to 326 gpm 
(20.6 l/s). No meaningful boundaries can be d r a m  on a map that 
sham the depth or yield values. Both shaIlow and deep wells 
having either very low (less than 5 gpm or 0.3 l/s) or moderately 
high (20 to more than SO gpm or 1.3 to more than 3.1, Vs) yields 
arc found in close proximity. These variations occur on the steeper 
mountain slopes east of t he  community of Eagle River as well as 
on the lowland to rhc mst and north. 

Water Levels in the Confined System 

The geologic and hydrologic information indicate that there is no 
continuous, areawide aquifer system at depth in the Eagle River - 
Chugiak area. Water levels in wens tapping confined aquifers do, 
however, indicate the regional hydrologic system and give an 
indication of the areas of recharge and discharge. Most wells are 
completed in and produce water from confined aquifers. The 
water levels in these wells reflect the variations and discontinuities 
of the hydrologic system--changes in aquifer thickness, changes in 
lateral or vertical permeability within an aquifer, and partial 
penetration of the aquifer by a well. 

In figure 9, the altitudes of the water levels in weIls tapping 
confined aquifers were used to draw water-level con tours. These 
contours represent the altitude to which water wiIl rise in a well 
that is completed in a confined aquifer--the potentiometric 
surface. The direction of ground-water flow, perpendicular to the 
contours on the potentiometric surface, is generally from the 
sIopes of the Chugach Mountains (areas of recharge) toward either 
Knik Arm or the Eagle River valley (areas of discharge). lt should 
be emphasized that the contours do not indicate the depth to 
which a well must be drilled in order to obtain water. However, 
the minimum pumping lift at a point can be roughly estimated by 
subtracting the altitude of the potentiornetric surface from the 
ground-surface alzitude at that point. 

1 D a t a  f r o m  unpublished e n ~ l n e e r l n g  r e p o r t  b y  O i c k i n s o n - O s w a l d  and 
P a r t n e r s .  C o n s u I I i n g  E n e i ~ l e e r s .  
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E r p l a n a t i o n  f o r  f i g u r e  B continued 

I .  GENERAL LOW STABlLlTY - Stesp s l o w  
underlain chiefly by silt and clay: very steep 
s l o p  underlain chiefly b y  gravel and wnd. 
and mixed gravel, sand, si l t ,  and clay: and 
mcip i tous  slopes underlain by metamorphic 
and s~dimentary rocks. Sea and river bluffs: 
a n d  other escarpments haw some slight 
degree of natural stability. especially where 
vegetated: hnwever, they become unstahle 
when disturbed either by natural processes 
such as eqrrhquakm or emsion, or by 
excavation and other activities which disturb 
natural ground mver. Smlfscale downslop? 
movement rmv occur in many plam:  erosion 
i n  gullies produces unstable slopes on M i c h  
small landslid- are to be  e x p a e d  locally. 
Cliffs high in  the morrntains a m  the sites of 
frequent minor rockfalls that enlarge t a l u s  
accurnulatlons a t  the baw of these slops; 
occasional mapr rockfalls or lanrlstides may 
release substantial quantities of material to 
encroach on the slows below. 

5 .  LOWESt STABILITY - Vew weep slow 
underlain by sand, silt, and clav, and by 
landslide deposits: and m d p i t o v s  slopes 
underlain by the entire suite of surfic~af 
d e w i t s .  The least stsble slom occur mainly 
in river bluffs, whew erwtan Is active, thereby 
p reven t i ng  s tab i  l i zarian and producing 
mntinuous domslop movements that range 
from nearly imperceptible soil m p ,  through 
observable viscovs earth f!om and talus 
accumulation, t o  small landslides. Elsewhere 
in areas shown on this rmp unit the slopes m n  
readifv fail when dist~lrbed by naiural or 
manmade mcesses. 

Ground- Water Quality 

Laboratory chemical analyses of ground water from the Eagle 
River - Chugiak area are given in table 3. Additional quality data 
from field determinations of hardness and specific conductance 
are Iisted in table 4. 

T h e  ground water in the Eagle River - Chugiak area is of 
acceptable chemical quality for domestic use, although it 
commenly is moderately hard to hard. With a few isolated 
exceptions, a11 chemical constituents analyzed are in 
concentrations well below the recommended limits for drinking 
water set by the Federal Water Pollution Control Administration 
(now the Environmental Protection Agency) in 1968 (FWPCA, 
1968). The water is a calcium bicarbonate type. Far the 
laboratoppanalyzed samples, the dissolved-solids concentrations 
range from 84 mglI (milligrams per liter) to 366 rngll; hardness 
ranges from 14 mg/l to 224 mg/l. 

The problem of potential water pollution in the high-density 
residential section of Eagle River, where both shallaw wells and 
septic tanks are used, was referred to earlier in this report. 
Occasional cases of bacteriologically unsafe water (usually 
confined to a single well) within the community of Eagle River 
have been reported by the Greater Anchorage Area Borough 
Department of Environmental Quality (R. Strickland, oral 
commun., 1971). Such incidences can be expected to continue 
and probably increase in frequency as long as individual 
sewage-disposal units are used in high-density housing areas. 
Pollution potentials wjll be reduced as the sewage-collection 
system is extended to serve more of the population. 





Tab1 e 3 .  --kboratory ckemicat anatyses of ground water frm the Eagle Rsver-Thugiak arm.  
(Results t x p m r t d  fn m f  17fgrmn per l l t er ,  exceot as noted. Analyses by U. S.  Geolagf cal ~urvey) 

Pufas- 
Slum 

(KJ  

tar3an- 
a t e  

(ca,) 

0 
0 
0 
0 
0 
0 

15 
4 
0 
6 

74 
0 

14 
T A  -- 
0 
0 
0 -- 
0 
a 
0 -- 
0 
2 
0 -- - 

-- - -- 
-- 
-- 
28 
0 -- 

-* -- 
-* 
- 
a - 

-- - - 

Sul- CFtlnr- 
f a t e  fde 
W,l ( C T )  

1 .4 
18.0 .7 
20.0 1.1 
l B . D  3.2 
18.0 1.4 
75.0 2.0 
33.0 1.4 
21.0 -4  
23.0 1.4 
11.0 14.0 

.O 2.1 
14.0 4.6 

.O 48.0 
.8 .0 --- -- 

6.3 6.7 
31.0 .7 
22.0 .O --- -+ 

13.0 .7 
2D.O .7 
19.0 -7 --- ** 

14.0 .O 
23.0 1.0 
15.0 1.8 --- 11.0 --- 2 .5  --- 1.8 -- 4.3 --- 22.0 
--- 29.0 
--- 11 .o 

.o  4.3 
1.0 2.1 --- . d -- 3.5 -- -7 --- .O 
--- 1.1 
3.0 3.9 --- .O 
--- . 4  --- .7 --- .7 

N i  - 
trate 

- 
. D 

2.0 
.Q 
.9  
.7 
. O  
.a 
. 3  

1.1 
.Z --- 
.2 

8.3 
2.6 

--- 
1.3 
1.9 
1.6 --- 
1.0 
1 . 7  
5.1 
*** 

. I  

.o 
1 . 8  --- --- --- 
*-* 
--- 
--- 
-*- 

.a 
1.3 --- 
*-- 
**- 
--- 
--- 
3.7 --- --- --- 

*sanpllnq depth s m  at well depth except as noted. 
1 smpl ing depth 125 feet  
2 wmvl l ng  d e p t h  460 f e e t  

Table 4.--Field determinations of hardnese an 
Chugiak area. IOctober to December 3 

? co~zductmce of ,mound mter from the EcagZe River- 

Hardness 
m ~ J l  C a C 0 3  

L a e a l  w e l l  
numb@ r 

1 4-1 -8-2 
7-1 

2 
3 
4 
5 
7 
8 
I 

1 0  
11 
1 4  
16 
I 0  
1 9  
2 0 
2 1 

0-1 
9- 1 

3 
15-1 

3 
18-1 

2 
5 

17-4 
5 
6 
7 
8 
9 

1 0-2 
2 3-1 
25-1 

2 
28-1 

S p e c i  l i t  conduc lanee  
( m i c r o m h o s  a t  2 5 O C )  

L o F ~ ~  w a l  I 
n r~mhe r 

H a r d n s s s  
m g / l  CaC03 

155 
155  
1 2 0  
1 03 
T 3 8  
1 3 8  
1 03 
103 
172 
115  
155  
1 3 8  
130  
155  
1 03 
155  
1 7 2  
258 
2 2 4  
2 2 4  
2 4 1  
2 2 4  
224  
258 
241 
1 2 0  

8 6  
1 2 0  
1 2 0  
103 

8 6  
1 2 0  
346 
2 92 
189 
120  

S p e c i f i c  c o n d r ~ c t a n c e  
( m ~ c r o m h o s  a t  2 5 ' C )  

2 0 0  
2 4 0  
220 
1 A0 
2 2 0  
2 2 0  
1 9 0  
180 
2 4 0 
1 4 3  
280  
2 2 0  
2 2 0  
2 8 0 
1 9 0  
280  
2 1 0  
3 90 
3 90 
4 00 
41 0 
32 0 
3 98 
41 0 
320 
160 

5 0 
100 
2 0 0  
1 7 0  
1 1  5 
21 0 
5 1  0 
3 90 
31 0 
2 4 0  
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FACTORS FOR CONVERTING ENGLTSH W T S  TO TNTERNATTONAL 
SYSTEM (ST) UNITS 

Multiply English u d ~ s  by To obtain SI units 
feet (ft.) ,3048 meters (m) 
miles (mi) 1.609 kilometers (km) 
square miles (mi2) 2.590 square kilometers (krn2) 
qaIlons per minute (gpm) .06309 liters per second (I/$) 
million gallons per day (mgd) .0438 1 cubic meters per second (rn3/s) 


