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RECONNAISSANCE OF SURFACE-WATER RESOURCES I N  THE HOUSTON AREA, ALASJU, 
1985-86 

by 
E.J .  C o l l a z z i ,  M.A. Maurer, and S.J .  C a r r i c k  

INTRODUCTION 

T h i s  r e p o r t  summarizes a n  i n v e s t i g a t i o n  made by t h e  S t a t e  of  Alaska 
D i v i s i o n  of  G e o l o g i c a l  and Geophysical  Surveys  (DGGS) i n  c o o p e r a t i o n  w i t h  t h e  
C i t y  of  Houston,  Alaska i n  1985 and 1986. The s t u d y  g o a l s  were:  1)  t o  d e t e r -  
mine t h e  q u a n t i t y  and qua1 i t y  of n a t u r a l l y - o c c u r r i n g  s u r f  a c e  w a t e r s  i n  and 
around t h e  C i t y  of  Houston f o r  t h e  purpose  of  e v a l u a t i n g  w a t e r  supply  poten-  
t i a l ;  and 2)  t o  d e f i n e  s i g n i f i c a n t  wa te r shed  a r e a s .  During t h i s  i n v e s t i -  
g a t i o n ,  e x i s t i n g  d a t a  on s u r f a c e  w a t e r  i n  t h e  Houston a r e a  were c o l l e c t e d  and 
compiled,  and r e c o n n a i s s a n c e - l e v e l  d i s c h a r g e  and w a t e r - q u a l i t y  measurements 
were o b t a i n e d .  

I n c o r p o r a t e d  i n  1966, t h e  c i t y  of Houston o c c u p i e s  an a r e a  of 23-1/4 m i 2  
and i s  l o c a t e d  30 a i r  m i l e s  n o r t h  of Anchorage on t h e  George Parks  Highway i n  
s o u t h c e n t r a l  Alaska ( f i g .  1 ) .  Within t h e  Houston c i t y  l i m i t s ,  s u r f a c e  wa te r  
c o n s i s t s  of  t h e  L i t t l e  S u s i t n a  Kiver  and s e v e r a l  s m a l l  t r i b u t a r i e s ,  Meadow 
Creek and i t s  t r i b u t a r i e s ,  i n c l u d i n g  I , u c i l l e  Creek, and Zero,  Uearpaw, 
P r a t o r ,  Korvro,  Loon, C h e r i ,  Long, Twin, and Woody Lakes,  a s  w e l l  a s  a few 
sma1.l ponds. Berich Lake, approx imate ly  1-1/2 m i  n o r t h e a s t  of t h e  c i t y ,  was 
inc luded  i n  t h i s  s t u d y  a t  t h e  r e q u e s t  of c i t y  o f f i c i a l s .  

F ive  s i t e s  on f o u r  unnamed t r i b u t a r i e s  t o  t h e  L i t t l e  S u s i t n a  River  were 
s e l e c t e d  f o r  s t u d y ,  as were two l a k e s ,  Zero Lake arid Bench Lake. I n  addi-  
t i c n ,  e x l s t i n g  d a t a  were compiled and summarized f o r  t h e  L i t t l e  S u s i t n a  River  
and Meadow Creek,  and a  wa te r shed  map of  t h e  Eouston a r e a  was c o n s t r u c t e d .  
T h i s  i n f o r m a t i o n  w i l l  a i d  i n  e v a l u a t i n g  t h e  water-supply  p o t e n t i a l  of Houston 
a r e a  su r face -wate r  s o u r c e s .  

HOUSTON WATERSHEDS 

Watershed a r e a s  w i t h i n  t h e  C i t y  of Houston were d e f i n e d  and mapped from 
a e r i a l  pho tographs ,  road maps, orthophotomaps and topograph ic  maps. The 
a e r i a l  photographs  ( d a t e d  1981 and 1982) were  used t o  r e c o n c i l e  d i s c r e p a n c i e s  
between maps. Drainage d i v i d e s  were d i f f i c u l t  t o  l o c a t e  i n  t h e  f l a t ,  
poor ly -d ra ined  a r e a  around Houston,  and some may have been a l t e r e d  by human 
a c t i v i t i e s ,  such a s  road b u i l d i n g .  The maps i n  t h i s  r e p o r t  a re  t h e  most 
a c c u r a t e  d e l i n e a t  i o n  p o s s i b l e  w i t h o u t  more e x t e n s i v e  f  i e l  d checking.  The 
p r e s e n c e  of l a k e  i n l e t s  and o u t l e t s  o r  s t r e a m  c o u r s e s  which were no t  l o c a t e d  
i n  t h e  f i e l d  might  w a r r a n t  m o d i f i c a t i o n  o f  t h e  boundar ies  p r e s e n t e d  he re .  

The Meadow Lakes a r e  r e p r e s e n t a t i v e  of hundreds  of s m a l l ,  i r r e g u l a r  
l a k e s  i n  k e t t l e  moraines  around t h i s  p a r t  o f  t h e  Cook I n l e t ,  where t h e  l a n d  
s u r f a c e  was shaped p r i m a r i l y  by s t a g n a n t ,  m e l t i n g  i c e  (Reger and Updike, 
1983).  Where s u r f a c e  d r a i r ~ a g e  was d i s r u p t e d ,  some s m a l l  l a k e s  occupy t h e i r  
own c l o s e d  b a s i n s .  North o f  t h e  L i t t l e  S u s i t n a  R i v e r ,  d i f f e r e n t i a l  g l a c i a l  
e r o s i o n  h a s  c r e a t e d  h i g h e r  r e l i e f  and a  be t t e r -deve loped  d r a i n a g e  p a t t e r n ,  
a l t h o u g h  d r a i n a g e  i s  s t i l l  compl ica ted  by p o s t g l a c i a l  s u r f a c e  morphology. 
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Figure 1. Location map, Houston, Alaska. 



Figure 2 shows that most of the northern half of the city drains to the 
Little Susitna River, while most of the southern half drains to Meadow Creek. 

HOUSTON STREAMFLOW 

There are few long-term discharge records for streams in the Houston 
area. The Little Susitna River has been continuously gaged by the U.S. 
Geological Survey (USGS) since 1948 at a site about 20 mi upstream of the 
Houston city limit; partial crest-stage and discharge data also exist for a 
site on the river 300 ft downstream from the Parks Highway bridge within the 
city (fig. 3). The 36-yr record for the upper site shows an average annual 
discharge of 209 cubic feet per second (cfs) or 93,800 gallons per minute 
(gprn); the recorded extremes are 7,840 cfs (3,520,000 gpm) in August 1971 and 
8 cfs (3,590 gpm) in April 1956 and March 1957 (Bigelow and others, 1985). 
Lowest flows historically occurred in March and April; peak flows may occur 
from snowmelt in June or from summer storms in July and August. A comparison 
of the 36-yr record at the upper site with the partial record at the lower 
site suggests that slightly higher values would be encountered on the Little 
Susitna River within the City of Houston. A summary of streamflow data for 
this river is given in table 1. 

Partial records also exist for Meadow Creek (sometimes called Little 
Meadow Creek), which crosses the southern part of the city. The USGS and the 
Alaska Department of Fish and Game (ADFG) have taken instantaneous discharge 
measurements at various times at the old Parks Highway crossing within the 
city limit, and ADFG has measured Meadow Creek at the Blodgett Lake outlet, 
1.2 mi east of the city limit (fig. 3). Measured streamflow at the highway 
crossing has ranged from 4.8 cfs (2,160 gpm) to 44.0 cfs (19,800 gpm), and at 
the lake outlet from 3.7 cfs (1,660 gpm) to 12.3 cfs (5,520 gpm) (Bigelow and 
others, 1985; Clupach, written commun., 1985). These measurements, which are 
probably not representative of the total seasonal range of flow that can be 
expected on this stream, are summarized in table 2. 

Streamflow was evaluated by DGGS personnel at five sites on tributaries 
to the Little Susitna River in July and August 1985 and February and March 
1986 (fig. 3). Sites 1, 2, and 5 were chosen because they drain the two 
lakes identified as potential water sources, while sites 3 and 4 were chosen 
because they appeared from the initial reconnaissance to have the best 
water-supply potential of the secondary streams. Site 1 is on an unnamed 
stream which flows out of Zero Lake about 114 mi below the lake outlet and 30 
ft downstream of a small road culvert. Site 2 is located on the same stream 
about 75 ft upstream of the Parks Highway culvert at mile 60.1. Site 3 is on 
an unnamed stream about 50 ft downstream of the culvert at mile 0.8 Armstrong 
Road. Site 4 is at the footbridge on another unnamed stream at the end of 
Armstrong Road (mile 2.8). Site 5 is about 75 ft upstream of the Bench Lake 
Trail crossing on an unnamed stream that flows out of Bench Lake. 

All streamflow velocity measurements were made with a Marsh-McBirney 
Model 201 electromagnetic current meter. An attempt was made to measure the 
streams during periods of highest runoff and lowest flow defined from exist- 
ing data for this area. Actual peak flows, however, may exceed the values 
recorded. Discharge, stream-bed material, width, cross-sectional area, mean 
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Table 1. Summary of streamflow data for the Little Susitna River, Alaska. 

Little Susitna River near Palmer 
(USGS site no. 15290000) 

Drainage area: 
Period of record: 
Average discharge: 
Extremes, period of record: 

Extremes, latest year 
(10183-9/84) : 

Average discharge, latest 
year (10183-9184) : 

Daily discharge data: 

Drainage area: 
Period of record: 

Average discharge: 
Extremes measured: 

Summary of discharge 
measurements: 

61.9 mi2 
July 1948-present 
36 yrs, 209 cfs (93,800 gpm) 
Maximum, 7,840 cfs (3,520,000 gpm), 8/10/71 
Minimum, 8 cfs (3,590 gpm), 411-20156 6 

3111-12/57 

Maximum, 2,830 cfs (1,271,000 gprn), 8/25/84 
Minimum, 18 cfs (8,080 gprn), 4/26/84 

245 cfs (1 10,000 gpm) 
Can be found in the U.S. Geological Survey 

report, Water Resources Data for 
Alaska, published annually. 

Little Susi-tna River near Houston 
(USGS site no. 15290100) 

168 mi2 
No continuous records; miscellaneous 

measurements 1978-1984 
n.a. 
Maximum, 3,200 cfs (1,437,000 gpm), 9/16/80 
Minimum, 47 cfs (21,100 gpm), 3/15/78 

Date 
03/15/78 
05/19/78 
07/06/78 
07/31/78 
08/22/78 
09/20/78 
09/16/80 
10/15/80 
03/02/81 
06/23/81 
07/11/81 
07/14/81 
03/02/83 
05/04/83 
07/27/83 
07/05/84 
08/25/84 
08/26/84 
08 / 2 7 / 84 

Discharge (cf s )  
4 7 
226 
496 
480 
377 
208 

3,200 
352 
68 

315 
2,070 
1,140 

6 3 
344 
29 1 
4 78 

1,210 
2,170 
1,200 

Discharge (gprn) 
21,100 



Table 2. Summary of streamflow data for Meadow Creek, Alaska. 

Drainage area: 
Period of record 

Average discharge: 
Extremes measured: 

Meadow Creek at Parks Highway crossing 
(USGS site no. 15286550) 

17 mi2 
No continuous records; miscellaneous 

measurements 1959-1983~ 
n.a. 
Maximum, 44 cfs (19,800 gpm), 10/12/72 
Minimum, 4.8 cfs (2,160 gpm), 3/24/76 

Summary of discharge measurements: Date Discharge (cfs)- Discharge (gpm) 
08/15/59 8.9 4,000 

Meadow Creek at Blodgett Lake outlet 

Drainage area : 13 mi2 
Period of record: No continuous records; misc llaneous 

measurements 1972-1973 
% 

Average discharge: n.a. 
Extremes measured: Maximum, 12.3 cfs (5,520 gpm), 11/08/72 

Minimum, 3.7 cfs (1,660 gpm), 5/18/73 
Summary of discharge measurements: Date Discharge (cfs) Discharge (gpm) - 

09/26/72 8.8 3,950 
11/08/72 12.3 5,520 
03/25/73 5.1 2,290 
04/19/73 3.8 1,700 
05/18/73 3.7 1,660 
06/14/73 6.3 2,830 
07/13/73 7.3 3,280 
08/13/73 7.4 3,320 
08/24/73 8.9 4,000 
09/10/73 8.0 3,590 
09/19/73 9.4 4,220 
10/02/73 9.7 4,360 

a Measured 1959-1973 by Alaska Department of Fish and Game; 1976-1983 by U.S. 
Geological Survey. 

b ~ l l  measurements by Alaska Department of Fish and Game. 
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and maximum depth, and mean and maximum velocity for the five sites are shown 
in table 3, with approximate drainage-basin area and unit runoff values. The 
data suggest a marked seasonal fluctuation in basin water yields, with winter 
values near zero. 

Data presented in table 3 are probably representative of summer and 
winter flows that can be expected in these streams; however, absence of a 
continuous records precludes interpretation over the long term. For 
instance, site 3 streamflow measurements show large fluctuations, probably 
from precipitation at the headwaters, and other streamflow measurements may 
be similarly affected. An expanded study of surface-water supply has been 
proposed which would utilize stream stage recorders (devices which continu- 
ously record the height of the stream's water surface above an established 
datum plane) installed on streams of primary interest. This would allow 
closer monitoring of streamflow fluctuations. 

To gain a rough idea of peak flows that may be encountered on streams 
for which no continuous flow record exists, Lamke (1979) developed a set of 
multiple-regression equations based on data from gaged basins in Alaska. 
These equations related the magnitude of a discharge with a given frequency 
to climatic and physical characteristics of a stream's drainage basin: land 
area, forested land, lake storage, annual precipitation and mean minimum 
January temperature. Equations for estimating 1.25-, 2-, 5-, lo-, 25-, and 
50-yr flood magnitudes are included in Lamke's study. (A 2-yr flood has a 50 
percent chance of being exceeded in a particular year, whereas a 50-yr flood 
has a 2 percent change of being exceeded.) The 2-yr flood peak is generally 
regarded as corresponding to bankfull stage, or the stage at which a stream 
first begins to overflow its natural banks (Parks and Lamke, 1984; Langbein 
and Iseri, 1960). Results from application of these equations to Houston 
area streams are given in table 4, along with values used for the variables 
in the equations. These were taken from Lamke's maps and estimated from 
visual and planimetric analysis of topographic maps, orthophotomaps and 
aerial photographs. Results from this method, while producing the most 
reasonable values of several methods tried, should be considered rough esti- 
mates only. 

Three of the five streams measured in the initial reconnaissance were 
selected for stage-discharge analysis. Staff gages were installed at sites 
2, 3, and 5. These graduated posts enable a person to note the stream stage 
(the height of the stream's water surface above an established datum plane) 
each time a discharge measurement is made. (It is important to note that the 
stage reading is based on an arbitrary datum plane and, thus, is not a mea- 
surement of stream depth.) After obtaining several measurements at varying 
stages and discharges, a rating curve can be plotted and discharge computed 
for any given stage on that stream (Herschy, 1985). The wider the range of 
observations, the greater the degree of accuracy achieved. In this case, 
additional measurements would be desirable during high flow (for instance, 
after a significant storm event). Figure 4, 5 and 6 present summaries of 
measurements made at sites 2, 3, and 5 during this study and graphs of the 
stage-discharge relation for each of the three streams. 



a 
Table 3 .  Summary of observed data , Houston area small stream reconnaissance. 

Mean Maximum Mean Maximum Drainage Unit 
Width Area depth depth velocity velocity Discharge area runoff Bed 

Date Time (ft) - - - - (ft2> - (ft) - (ft) (f tlsec) (ftlsec) - (cfs) - (gpm) (mi2) (cfs/mi2) material 

Site 1 - Unnamed stream 114 mi below Zero Lake outlet 

0 7 / 1 0 / 8 5  0945 1.6 0.9 0.5 0.7 0.2 0.3 0.2 90 0.9 0.22 silt 
0 8 / 2 2 / 8 5  1320 2.8 4.1 1.3 1.9 0.3 0.7 1.4 629 0.9 1.56 

Site 2 - Unnamed stream, mi 60.1 Parks Highway 

0 7 / 1 0 / 8 5  1450 3.6 2.1 0.5 0.9 0.5 1.7 1.3 584 2.2 0.59 gravel, 
08 /22 /85  1500 3.5 2.1 0.6 0.8 0.7 2.0 1.6 7 18 2.2 0.73 sand 
03 /18 /86  1130 3.9 1.8 0.4 0.7 0.4 1.1 0.8 359 2.2 0.36 

I 

\O 
Site 3 - Unnamed stream, mi 0.8  Armstrong Road 

I 
0 7 / 1 7 / 8 5  1530 6.0 2.4 0.4 0.7 0.7 1.6 2.4 1,080 6.4 0.38 cobbles, 
0 8 / 2 2 / 8 5  1530 14.5 14.8 1.0 1.5 1.9 4.1 40.8 18,300 6.4 6.38 gravel 
02 /18 /86  1440 - - - - - - 0.0 0 6.4 0.00 

Site 4 - Unnamed stream, mi 2.8 Armstrong Road 

0 7 / 1 7 / 8 5  1430 8.5 10.1 1.1 2.2 0.2 0.4 2.3 1,030 5.2 0.44 silt, 
03 /18 /86  1300 7.5 6.1 0.7 1.2 0.1 0.1 0.6 269 5.2 0.12 clay 

Site 5 - Unnamed stream, Bench Lake trail crossing 

0.85(E)  silt 
0.00 (E) 

a Values marked (E) are estimated. 



Table 4. Estimated flood magnitudes f o r  streams in the Houston area (based on methods in  Iamke, 1979). 

Drainage basin cha rac t e r i s t i c s  Predicted flood 
Mean Area 

Mean minimum Area of 
annual January of basin basin 1.25-year 2-year 5-year 10-year 25-year 50-year 

Area precip. temp. forested lakes flood flood flood flood flood flood 
S i t e  (mi') ( in.)  (OF) ($1 (%) ( c f s )  ( g p )  ( c f s )  (gpm) ( c f s )  (gpm) (cfs)  (gpm) ( c f s )  (gpm) (cfs)  (gpm) 

1. Unnamed stream 114 m i  
below Zero Lake ou t l e t  0 . 9 ~  

2. Unnamed stream, 
m i .  60.1 Parks 
Hiaway 2.2 20 4 

3 .  Unnamed stream, 
m i .  0.8 Armstrong 
Road 6.4 20 4 

I 

r 
0 

I 4. Unnamed stream, 
m i .  2.8 Armstrong 

Road 5.2 20 4 90 0 27 12,100 49 22,000 85 38,200 114 51,200 140 62,900 189 84,900 

5. Unnamed stream, 
Bench Lake Tra i l  
crossing 1.9 20 4 85 3 8 3,590 15 6,740 27 12,100 37 16,600 47 21,100 65 29,200 

a ~ r a i n a g e  area  values for  s i t e  1 are  included i n  the values fo r  s i t e  2, because method is not recommended fo r  basins c1  m i 2 .  



WATER QUALITY 

St reams 

Water quality measurements were taken in the five Little Susitna Kiver 
tributaries described in the preceding section. Locations of sampling sites 
are shown in figure 3. Water temperature, dissolved oxygen concentrations, 
and specific conductance were measured at each site with a Model 4041 Hydro- 
lab. Stream pH was determined in the field with an Orion pH meter. A Hach 
Portalab Turbidimeter (Model 16800) was used to measure turbidity in the 
field. 

Table 5 presents results of field measurements of surface-water quality 
at sites 1, 3, 4, and 5. Water quality at these sites was characterized by 
high dissolved oxygen concentrations in summer, neutral or slightly acid pH, 
and relatively low specific conductances, ranging from 34 to 108 pmhos/cm. 
The high specific conductance of 322 pmhos/cm and low dissolved oxygen 
concentration measured at site 4 during March indicates ground-water seepage, 
not surface flow. 

Water quality at site 2 was consistently very high. Dissolved oxygen 
concentrations were near saturation, and pH indicated slight acidity. 
Specific conductances ranged from 88 to 116 pmhos/cm. The water was clear 
and ice-free throughout the sampling period. 

There was a noticeable difference in specific conductance and water tem- 
perature between sites 1 and 2 even though they were located on the same 
stream. On August 22, 1986, Site 1 had low specific conductance (43 
pmhos/cm) and a water temperature of 8.4"C, while site 2, located approxi- 
mately 3 mi downstream, had a higher specific conductance (116 pmhos/cm) and 
a lower temperature (4.2OC). Also, flow did not increase appreciably between 
the two sites on that date (table 3). One possible explanation is that 
streamflow below site 1 is lost to streambed infiltration and is replaced by 
or reappears as spring flow upstream of site 2. This explanation is sup- 
ported by the statement in Lebida (1983) that the stream flows underground 
for considerable distances in certain areas downstream of Zero Lake. 

Although suspended-sediment concentrations were not measured, all sites 
appeared to have low suspended-sediment concentrations during the summer 
months. Turbid water (20 NTU) was measured at site 3 during high stream flow 
on August 22, 1985, presumably the result of a storm in the headwaters. It 
appeared that most of the turbidity was due not to inorganic silt but to very 
fine organic matter and iron hydroxide precipitate which gave the water a 
reddish-brown color. The organic matter and iron hydroxide precipitate 
probably came from wetlands immediately upstream of site 3. 

Lakes 

Water quality was surveyed on August 22, 1985 in Zero Lake, and on 
February 12, 1986 in Zero Lake and Bench Lake. Zero Lake has a maximum depth 
of 32 ft, a mean depth of 11 ft, and a volume of 859 acre-ft (Lebida, 1983). 
Bench Lake has a maximum depth of 13 ft, a mean depth of 5 ft, and a volume 



( a )  UNNAMED STREAM A T  M I  60.1 PARKS HIGHWAY [ S i t e  2 1  

D a t e  Time - 

5/12/86 1140 

5/28/86 1015 

6/10/86 1000 

7/16/86 0930 

7/21/86 1105 

SUMMARY OF MEASUREMENTS 

Gage h e i q h t  ( f t )  Discharqe ( c f s )  

1.03 

0.88 

0.64 

0.73 

0.78 

Figure 4. Rating curve for unnamed stream at Mile 60.1 Parks Highway 
(site 2),.Houston area, Alaska. 



( b )  UNNAMED SIREAM, MP 0.8 AKNSIRONG ROAD [Site 31 

Time Date - 

5/12/86 1250 

5/28/86 1100 

6/10/86 1030 

7/16/86 101 5 

7/21/86 1125 

Discharge ( c f s )  

SUMMARY OF MEASUREMENTS 

Gage he iqht  ( f t )  

4.80 

4.68 

4.50 

4.70 

6.07 

Discharqe ( c f s )  

9.80 

5.32 

2.65 

5.78 

27.38 

Figure 5. Rating curve for unnamed stream at Mile 0.8 Armstrong Road 
(site 3 ) ,  Houston area, Alaska. 



(I') UNNAMED STREAM A T  BENCH LAKE TRAIL CROSSING [ S i t e  51 

Time Date - 

5/12/86 1430 

5/28/86 1220 

6/10/86 1130 

7/16/86 1120 

Discharge ( c f s )  

SUMMARY OF MEASUREMENTS 

Gaqe h e i q h t  ( f t )  

1.08 

0.93 

0.76 

0.80 

Discharge ( c f s )  

Figure 6. Rating curve for unnamed stream at Bench Lake Trail Crossing 
(site 5), Houston area, Alaska. 



Table 5. Water quality variables at stream sites, City of Houston, Alaska, 
1985-86. 

Oxygen, 
Water Specific Oxygen, dissolved 
temper- con- dis- (percent Tur- 
ature ductance pH solved satur- bidity 

Site Date ("C) (pmhos) (units) (pg/L) -- ation) (NTU) 

1. Unnamed stream 07-10-85 9.0 3 4 6.60 -- -- . -- 
114 mile below 08-22-85 8.4 4 3 7.10 9.2 79 - - 
Zero Lake outlet 

2. Unnamed stream, 07-10-85 5.0 - - 6.50 -- -- - - 
mi. 60.1 Parks 08-22-85 4.2 116 6.95 12.8 98 -- 
Highway 03-18-86 1.3 9 9 6.31 13.6 97 -- 

05-12-86 3.0 88 6.40 12.6 95 -- 

3. Unnamed stream, 07-17-85 14.0 - - 6.95 -- -- - - 
mi. 0.8 Arm- 08-22-85b 8.0 94 6.95 11.8 100 2 0 
strong Road 03-18-86 -- -- - - - - - - -- 

05-12-86 0.2 108 6.05 14.2 99 - - 
a 

4. Unnamed stream, 07-17-85 9.5 -- 6.85 -- -- - - 
mi. 28 Armstrong 03-18-86 0 322 7.00 3.6 2 5 - - 
Road 

5. Unnamed stream, 05-12-86 0 8 2 6.35 14.6 100 - - 
Bench Lake trail 
crossing 

a Equipment malfunction. 
b~tream frozen to bottom. 
-- not determined. 

of 172 acre-ft (Lebida, 1983). A staff gage installed in Zero Lake in August 
to monitor lake level read 2.34 ft on August 22, 1985. 

Depth profiles of temperature, pH, specific conductance, and dissolved 
oxygen concentrations were taken every 1.64 ft (0.5 m) with a model 4041 
Hydrolab. Alkalinity in Zero Lake was determined in the field by the titra- 
tion method (U.S. Environmental Protection Agency, 1983). A Secchi disk was 
used to measure water column transparency. A Van Dorn water bottle was used 
to collect point samples for major ions, trace metals, and coliform bacteria 
at 1.6 and 27.9 ft in Zero Lake in August 1985. Immediately after collec- 
tion, samples for dissolved ion analysis were filtered through a 0.45 mm 
membrane filter. Samples for recoverable metal analysis were acidified with 
concentrated nitric acid. Coliform bacteria samples were analyzed at 
Chemical and Geological Laboratories of Alaska in Anchorage. Major ion and 
trace metal samples were analyzed at the Division of Geological and Geophysi- 
cal Surveys laboratory in Fairbanks, Alaska. 



Water quality in Zero Lake was characterized by relatively high dis- 
solved oxygen concentrations and low ionic concentrations. Alkalinity was 
very low, indicating poor acid neutralizing capability in lake waters. 
Secchi disk transparency in August was 13.8 ft, an indication of an 
oligotrophic (nutrient-poor) lake (Taylor and others, 1980). There was also 
no defined thermocline in August; the lake probably had already "turned 
over,'' that is, completely mixed as a result of cooling. Mixing and thermal 
stratification are important lake processes because they affect the circu- 
lation of nutrients, dissolved minerals, and gases which are utilized by 
algae and aquatic vascular plants. 

Major ion concentrations were low in Zero Lake and did not vary 
significantly with depth (table 6). Trace metal concentrations were also 
low, but several varied with lake depth. Aluminum and zinc concentrations 
were higher near surface, possibly due to settling of wind-blown soils. Iron 
and manganese levels were high near lake bottom as these constituents 
migrated from lake sediments to the water column under near-anoxic 
conditions. 

The total coliform bacteria count of 152 colonies per 100 ml in Zero 
Lake indicated that there was a moderate amount of bacterial activity associ- 
ated with natural decomposition processes in the water column. The fecal 
coliform bacteria count of 0 colonies per 100 ml indicated that there was no 
fecal pollution in the lake (table 6). 

The winter depth profile at Bench Lake showed low dissolved oxygen 
concentrations near lake bottom, presumably from aquatic plant decomposition 
(table 7). Specific conductance values were higher in Bench Lake than in 
Zero Lake, which indicates that dissolved ion concentrations are higher in 
Bench Lake, and low dissolved oxygen concentrations indicated poor water 
quality in Bench Lake during the winter. 

SUMMARY AND CONCLUSIONS 

The most obvious source of fresh surface water in the Houston area is 
the Little Susitna River. It is nearby, has a dependable flow, and generally 
satisfactory chemical quality. However, multiple uses and demands upon this 
river may make its utilization for a city water supply impractical. The same 
is true for Meadow Creek, the next largest stream. 

Of the minor streams investigated, sites 2 and 3 showed the greatest 
potential for water supply. Site 3 had the greatest flow measured (40.8 cfs 
or 18,300 gpm) (table 3). However, this stream showed the widest fluc- 
tuations in streamflow and appeared to have frozen to the bottom in March 
1986. In addition, high flow was accompanied by high turbidity from what 
appeared to be fine organic matter and iron hydroxide precipitate originating 
in wetlands upstream. Site 2 had the most consistent flow, characterized by 
clear, ice-free, high-quality water encountered on each visit. Quantity of 
water in this stream, however, may be inadequate for the city's requirements. 
Further analysis by stream stage recorder would provide more complete data 
about water supply. 



Table 6. Water q u a l i t y  v a r i a b l e s  f o r  Zero Lake, Houston, Alaska,  
August 22, 1985, 1330 Alaska d a y l i g h t  time. 

Oxygen 
Sampling Water S p e c i f i c  Oxygen, d i s s o l v e d  A l k a l i n i t y ,  

depth  temperature  conductance P H d i s s o l v e d  ( p e r c e n t  b i c a r b o n a t e  
( f t )  ( " C )  (umhos) ( u n i t s )  (mg/L) s a t u r a t i o n )  (mg/L) 

Sam- S i l i c a ,  
p l i n g  Cal.cium, Magnesium, Sodium, Potassium, S u l f a t e ,  Ch lo r ide ,  d i s s o l v e d  
dep th  d i s s o l v e d  d i s s o l v e d  d i s s o l v e d  d i s s o l v e d  d i s s o l v e d  d i s s o l v e d  ( m g / ~  as 
( f t )  (mg/L) (mg /L 1 (mg JL) (mr; i L >  (mg /L - -  (mg/L) 

.--- - ---.-- - S i 0 2 )  

1.6 0 .25 0.75 1.27 0.21 0.06 1.54 0.037 
27.9 0.26 0.75 1.58 0.38 0.08 1.17 0.023 

Aluminum, I r o n ,  Manganese, Zinc,  
Sam- t o t a l  Boron, t o t a l  t o t a l  t o t a l  Coliform, Coliform, 
p l i n g  recover-  Arsenic ,  d i s -  recover-  recover-  recover-  t o t a l  f e c a l  
depth  a b l e  t o t a l  so lved  a b l e  a b l e  a b l e  ( c o l s /  ( c o l s /  

( f t )  (ug/L) (vg/L) (MIL) (pg/L) (UR/L)  ( u g / ~ )  100 ml) loo ml) 

Secchi  d i s k  
t r ansparency  

( f t )  

13.8 



Table  7 .  Water q u a l i t y  v a r i a b l e s  f o r  Zero and Bench Lakes,  Houston,  Alaska ,  
February  12,1986. 

Time : 1035 Alaska s t a n d a r d  t ime.  
I c e  t h i c k n e s s :  2 . 4  f t .  
Snow dep ths :  0 f t .  

Zero Lake 

Water 
Sampling temper- S p e c i f i c  
dep t ha a t u r e  conductance  P H  

( f t )  -- ( " C )  --- ( ~ m h o s )  ( u n i t s )  

Time : 1330 Alaska s t a n d a r d  t ime.  
I c e  t h i c k n e s s :  2 . 4  f t .  
Snow dep th :  0  f t .  

Bench Lake 

Water 
Sampling temper- S p e c i f i c  

dep t  ha a t u r e  conductance  P H  
( f t )  ("C) (mmho s ) ( u n i t s )  

Oxygen, 
d i s s o l v e d  

(mg /L 

Oxygen, 
d i s s o l v e d  

(mg/L) 

Oxygen, 
d i s s o l v e d  
( p e r c e n t  

s a t u r a t i o n )  

Oxygen, 
d i s s o l v e d  
( p e r c e n t ,  

s a t u r a t i o n )  

a  
Sampling d e p t h s  a r e  measured from bot tom of  i c e .  



S i t e  4,  having a  s l i g h t l y  s m a l l e r  d r a i n a g e  a r e a  t h a n  s i t e  3 ,  may e x h i b i t  
s i m i l a r  s t reamflow c h a r a c t e r i s t i c s ,  b u t  s i t e  4 was n o t  measured d u r i n g  
s i t e  3 ' s  high-flow p e r i o d .  However, measurab le  f low o c c u r r e d  i n  mid-March 
( t a b l e  3 ) ,  and s i t e  4  might be c o n s i d e r e d  a s  a n  a l t e r n a t i v e  i f  o t h e r  s i t e s  
proved i m p r a c t i c a l .  S i t e s  1  and 5,  hav ing  t h e  s m a l l e s t  d r a i n a g e  a r e a s ,  low 
f lows and s e a s o n a l  f r e e z i n g ,  appear  t o  be  t h e  l e a s t  l i k e l y  p r o s p e c t s  of  t h e  
f i v e  s i t e s ,  on t h e  b a s i s  of d a t a  c o l l e c t e d .  

Data c o l l e c t e d  a t  Zero Lake i n d i c a t e d  good w a t e r  q u a l i t y  and no f e c a l  
p o l l u t i o n .  I ts volume i s  f i v e  t imes  g r e a t e r  than  t h a t  of Bench Lake,  which had 
poor w a t e r  q u a l i t y  when sampled i n  February  1986. On t h e  b a s i s  of d a t a  
c o l l e c t e d ,  Zero Lake shows g r e a t e r  water-supply  p o t e n t i a l  t h a n  Bench Lake. 
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