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Kenai Peninsula Streamflow Data, 1989 

For the first time this year's Kenai Peninsula annual 

streamflow data report uses the calibration data collected over 

the past three years to calculate flow data from the continuous 

stage data collected at each site. Until this year insufficient 

calibration data were available to report anything but stage data. 

The regression equations applied from the calibration data will be 

updated annually. Therefore, next years data may use slightly 

different regression equations. 

A major change in record keeping was 

implemented this year. All calibration data are now 

entered on a Lotus 123 spreadsheet. This 

spreadsheet automates the process of,record keeping, 

including calculation of discharge, data summary 

tables, and the completion of regression analyses. As in previous 

years, all stage data were collected on EPROM chips, which were 

then downloaded to a coded ASCII file. A conversion of units with 

accompanying attachment of dates and times are done next, followed 

by appending these data to the end of a file containing all 

previous data. A Fortran program is finally used to convert stage 

to discharge, using the regression equations calculated from the 

calibration data spreadsheet. 

The Kenai Peninsula data collection effort is a cooperative 



venture between the Department of Natural Resources, Division of 

~eological and ~eophysical Survey (D.G.G.S.), and the U.S. 

Department of Interior ~ i s h  and Wildlife Service (U.S.F.6W.S.). 

A total of six sites have been instrumented in the past few years. 

Only four are reported here. The Upper Swanson River site was 

abandoned this year for two reasons. Repeated instrument problems 

have left large gaps in the data, but more importantly the 

discharge/DSM regression relation yielded a R2 of only 0.5833. 

That low of a R2 is too poor on which to base any confidence in the 

discharge data. The probable cause of the poor relationship at the 

Upper Swanson site is the substantial weed growth that occurs there 

each summer. This weed growth also may be a factor at the Moose 

and Russian River sites. 

The other site that is not reported here is the Middle Swanson 

site. This is a new site added this year as a replacement for the 

discontinued Upper Swanson site. Insufficient calibration data are 

collected at this time to include the short record that is 

available. 

The remainder of this report is largely self explanatory. A 

brief discussion of each site immediately follows. After that are 

a series of charts and graphs that summarize generally all data, 

and more specifically each of the four sites included in this data 

report. Finally, the bulk of the report is the individual listings 

of all discharge data for the full period of record (POR). On 

request, all data can be had on PC compatible disks. Some water 

temperature data are also available on request, but is not included 



in this report on streamflow. 

Funny River: This site has a fairly complete record from 01/23/86 

to 07/07,189. Only a two month gap in the aata exists from 

05/15/86 to 07/23/86.. Unfortunately recording equipment 

failure occurred on 07/07/89. No record exists from that date 

until 10/11/89. Expected upgrades in recording 

instrumentation as provided by U.S.F.&W.S. should alleviate 

some of the data loss problems here, and at some other sites. 

This is a major data loss during a time of record high flows 

for all Southcentral Alaska. Compounding this problem are 

apparent changes in the rating curve during this same time 

frame, that probably are due to channel changes occuring in 

response to record flows. The regression relacionship between 

DSM and discharge is good at this site, with a R~ value of 

0.9699. 

Lower Swanson  rive^: A total of two gaps exist in this data that 

extends from 06/12/87 to 06/22/89. These two gaps are from 

01/24/88 to 07/13/88, and from 04/10/89 to 05/10/89. Similar 

to the Funny River site, there was a major equipment 

malfunction occurring on 06/22/89. No data were recorded for 

the remainder of the water year. This is again a major loss 

during a time of record runoff events attributable to 

equipment failure. This site too should receive new 

instrumentation this year to hopefully relieve data loss 

problems. 

There are still the unexplained peaks that have occurred 



in November/December. Although not fully understood, these 

are most likely due to a combination of tidal effect and 

backwater piping under the ice. The regression equations 

generated for this site are the best of all, with a R~ of 

0.9969. 

Moose River:   his site has the most complete data record, with no 

data gaps for the entire period of record from 08/06/86 to 

09/26/89. The recording equipment at this site has worked 

flawlessly. The regression relationship is however not as good, 

with a R~ of 0.8828. There are several likely causes of this lower 

value. Aquatic weed growth is substantial at this site. 

~dditionally, the installation site is not ideal. Both the 

recording instrument and discharge sites are probably in too close 

a proximity to substantial river bends. Differential stacking may 

be taking place. Another factor may be measurement error. The 

importance of certain measurements and consistency of measurement 

locations were not fully appreciated at the outset of the data 

collection effort. 

It is interesting to note the range of recorded flows 

measured at Moose River. The maximum flow value was 

calculated at 8030 cfs, with an average of 480 cfs, and a low 

flow of 36 cfs. This is a substantial range, which likely is 

false. High flows are recorded during April. It is probable 

that these flows are in reality ice-jam floods. particularly 

considering the nature of the channel immediately below the 

gaged site, where the channel bifurcates and runs through some 



shallow riffles. That is a natural location for ice jams. 

Russian River: Several major data gaps exist in the record that 

extends :.rom 08/04/86 to 09/26/89. The first of these gaps 

extend from 01/25/87 to=04/27/87; and the second from 01/14/88 

to 07/13/88. Some of these gaps are because of recording 

equipment failure, and some to faulty batteries. Regression 

relationships derived for this site are the poorest of the 

four reported here. The R~ value is 0.8100. There are 

probably several contributing reasons for this poorer 

relationship. Some aquatic weed growth does occur, 

particularly in the deep slow moving portion of the channel. 

The stability of the large prominent gravel bar immediately 

downstre.3m of the instrumented site is also unknown. 



APPENDIX A 

Statistical and ~ r a ~ h i c a l  Representation of Each Site 



KENAI PENINSULA STREAM GAGES 
REGRESSION EQUATIONS AND DISCHARGE SUMMARIES 

I I 2 1 AVG. I MAX I MIN. 1 
SITE REGRESSION EQUA TlON N R FLOW 

FUNNY LOGQ = 3.19488" LOGDSM +0.85527 9 0.9699 177.90 
RIVER 

LOWER LOGQ = 3.45901 *LOGDSM +0.92083 8 0.9959 21 3.1 0 
S WANSON 

MOOSE LOGQ = 4.96771 *LOGDSM -0.44805 7 0.8828 480.20 
RIVER 

RUSSIAN LOGQ = 2.25276* LOGDSM +I  .48184 6 0.81 00 21 9.20 

FLOW FLOW 

723.80 42.00 

1585.60 48.10 

8030.60 35.90 

802.30 69.00 

ALL FLOW VALUES IN C.F.S. 
FOR FULL PERIOD OF RECORD 



FUNNY RIVER 
SUMMARY OF AVAILABLE DATA TO LAST DATE SHOWN BELOW 

STAGE (X) VS D.S.M. (Y); A MEASURE OF INSTRUMENT RELIABILITY 

Re~ression Outout: 

DISCHARGE 

146.12 
133.78 
96.07 

132.39 
82.10 

179.43 
93.50 

11 7.76 
11 6.29 

STAGE 

96.06 
96.02 
95.80 
95.95 
95.70 
96.10 
95.74 
95.94 
95.90 

TOT 
AREA 

60.10 
65.95 
66.86 
60.00 
50.54 
62.60 
49.75 
54.03 
54.60 

DA TE 

29-Apr-87 
22-JuI-87 
08-Oct-87 
14-JuI-88 
14-Oct-88 
11-May-89 
23-Jun-89 
27-Sep-89 
11-Oct-89 

D.S.M. 

2.57 
2.49 
2.26 
2.58 
2.16 
2.76 
2.26 
2.48 
2.42 

AVG 
VELOC 

2.21 
1.94 
1.16 
2.1 1 
1.40 
2.47 
1.87 
1.92 
2.18 

TOT 
WIDTH 

39.50 
37.00 
29.20 
40.00 
38.50 
39.00 
38.00 
37.60 
38.50 

TIME 

1315 
1445 
1820 
1940 
1015 
1200 
945 

1230 
1445 

AVG 
DEPTH 

1.54 
1.97 
2.30 
1.66 
1.42 
1.58 
1.55 
1.52 
1.71 



FUNNY RIVER 
SUMMARY OF LOG DATA AND REGRESSION RESULTS 

LOG DATA REG RESSION CALCULATED VALUES 

LOG DCHARGE (XI VS LOG D.S.M. (Y) 

Reuression Outout: 

LOG 
ISCHA RGl 

LOG DCHARGE (X) VS LOG STAGE (Y) 

Rearession Out~ut: 

LOG 
STAGE 

1.982 
1.982 
1.981 
1.982 
1.981 
1.983 
1.981 
1.982 
1.982 

LOG 
D.S.M. 

0.415 
0.403 
0.358 
0.401 
0.336 
0.443 
0.354 
0.386 
0.384 









LOWER SWANSON RIVER 
SUMMARY OF AVAILABLE DATA TO LAST DATE SHOWN BELOW 

STAGE (X) VS D.S.M. (Y): A MEASURE OF INSTRUMENT RELIABILITY 

Rearession Out~ut: 

DATE 

22-JuI-87 
09-Oct-87 
13-JuI-88 

13-Oct-88 
10-May-89 
22-Jun-89 
28-Sep-89 
11-0ct-89 

TIME 

1100 
1745 
1630 
1830 
1150 
1715 
1145 
1130 

TOT 
AREA 

47.45 
60.85 
41.40 
87.05 
60.05 
42.70 

106.86 
78.72 

STAGE 

98.81 
99.20 
98.56 
99.58 
99.28 
98.69 
99.88 
99.52 

D.S.M. 

1.90 
2.24 
1.72 
2.66 
2.35 
1.83 
2.93 
2.62 

DISCHARGE 

80.07 
142.10 
53.15 

229.41 
1 58.59 
65.56 

337.76 
245.52 

AVG 
DEPTH 

1.20 
1.40 
1.00 
1.79 
1.33 
1.07 
2.21 
1.63 

AVG 
VELOC 

1.62 
2.18 
1.20 
2.42 
2.48 
1.43 
3.07 
3.02 

TOT 
WIDTH 

40.50 
43.00 
44.00 
49.50 
47.00 
41.00 
51.40 
50.00 



LOWER SWANSON RIVER 
SUMMARY OF LOG DATA AND REGREESSION RESULTS 

LOG DATA REGRESSION CALCULATED VALUES 

DATE 

22-JuI-87 
09-Oct-87 
13-JuI-88 

13-Oct-88 
10-May-89 
22-Jun-89 
28-Sep-89 
17-Oct-89 - 

LOG DCHARGE (X) VS LOG D.S.M. W) LOG DCHARGE (XI VS LOG STAGE 0') 

LOG 
STAGE 

1.995 
1.997 
1.994 
1.998 
1.997 
1.994 
1.999 
1.998 

Rearession Out~ut: Rearession Out~ut:  

LOG 
D.S.M. 

0.284 
0.356 
0.233 
0.416 
0.370 
0.259 
0.465 
0.425 

LOG 
D.S.M. 

0.279 
0.350 
0.236 
0.425 
0.371 
0.262 
0.467 
0.418 

LOG 
STAGE 

1.995 
1.997 
1.994 
1.998 
1.997 
1.994 
1.999 
1.998 

LOG 
3ISCHARG 

1.903 
2.1 53 
1.726 
2.361 
2.200 
1.81 7 
2.529 
2.390 



STAGE DISCHARGE RELATION 
LOWER SWANSON RIVER 

- 
0 

- 

- 

- 
- 

- 

- 

- 

- 

- 

- 

- 

I I I I I I I I I I I I I I I I 

DISCHARGE - CFS 

DISCHARGE - CFS 







MOOSE RIVER 
SUMMARY OF AVAILABLE DATA TO LAST DATE SHOWN BELOW 

STAGE (X) VS D.S.M. (Y): A MEASURE OF INSTRUMENT RELIABILITY 

Rearession Output: 

DISCHARGE 

132.76 
105.19 
140.67 
52.70 
201.14 
159.96 
229.83 

DATE 

30-Apr-87 
24-JuI-87 
08-OCt-87 
14-JUI-88 

TOT 
WIDTH 

36.70 
41.50 
35.60 
40.00 
37.70 
38.00 
38.00 

D.S.M. 

3.15 
3.28 
3.46 
2.71 
3.50 
3.31 
3.78 

AVG 
DEPTH TIME 

1300 
1200 
1335 
1 1  15 

TOT 
AREA 

56.10 
66.40 
67.05 
52.90 
99.25 
87.38 
105.90 

STAGE 

96.30 
96.18 
96.20 
95.47 
96.33 
95.97 
96.60 

AVG 
VELOC 

14-Oct-88 
11-May-89 
28-Sep-89 

1.53 
1.63 
1.89 
1.32 
2.63 
2.37 
2.84 

1415 
1650 
1645 

2.24 
1.54 
1.95 
0.96 
1.91 
1.80 
2.09 



MOOSE RIVER 
SUMMARY OF LOG DATA AND REGRESSION RESULTS 

LOG DATA REGRESSION CALCULATED VALUES 

DATE 

30-Apr-87 
24-JuI-87 
08-Oct-87 
14-JuI-88 
14-Oct-88 

1 1-May-89 
28-Sep-89 

LOG DCHARGE (X) VS LOG D.S.M. (v LOG DCHARGE (XI VS LOG STAGE (Y) 

Re~ression Outmt: Rearession Out~ut: 

LOG 
STAGE 

1.983 
1.982 
1.983 
1.980 
1.984 
1.983 
1.985 

Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

LOG 
D.S.M. 

0.518 
0.497 
0,523 
0.437 
0.554 
0.534 
0.566 

LOG 
D.S. M. 

0.498 
0.51 6 
0.539 
0.433 
0.544 
0.520 
0.577 

X Coefficient(s) 
Std Err of Coef. 

LOG f LOG 
STAGE 

1 .984 
1.983 
1.983 
1.980 
1.984 
1.982 
1.985 

DISCHARGE 

2.123 
2.022 
2.148 
1.722 
2.303 
2.204 
2.361 









RUSSIAN RNER 
SUMMARY OF AVAILABLE DATA TO LAST DATE SHOWN BELOW 

STAGE (X) VS D.S.M. (Y); A MEASURE OF INSTRUMENT RELIABILITY 

Reqression Out~ut: 

DATE 

21-JuI-87 
07-Oct-87 
12-Jut-88 
12-Oct-88 

12-May-89 
26-Sep-89 

TIME 

1610 
1525 
1523 
1645 
1315 
1650 

AVG 
DEPTH 

2.50 
2.06 
2.41 
2.30 
2.25 
2.24 

D.S.M. 

2.94 
2.29 
2.80 
2.82 
2.52 
2.46 

AVG 
VELOC 

1.25 
1.08 
1.31 
1.36 
1.34 
1.24 

STAGE 

97.88 
97.27 
97.75 
97.57 
97.46 
97.4 1 

TOT 
WIDTH 

99.00 
99.00 
99.00 
98.30 
99.50 
99.60 

DISCHARGE 

318.16 
188.73 
31 2.32 
282.25 
283.65 
242.42 

TOT 
AREA 

252.30 
192.40 
239.70 
227.27 
223.87 
219.58 



RUSSIAN RIVER 
SUMMARY OF LOG DATA AND REGRESSION RESULTS 

LOG DATA REGRESSION CALCULATED VALUES 

DA TE 

21-JuI-87 
07-Oct-87 
12-JuI-88 
12-Oct-88 
12-May-89 
26-Sep-89 

LOG DCHARGE (X) VS LOG D.S.M. (Y) LOG DCHARGE (N VS LOG STAGE (Yl 

LOG 
STAGE 

1.990 
1.988 
1.990 
1.990 
1.990 
1.989 

Resression Outout: Resression Out~ut:  

LOG 
D.S.M. 

0.453 
0.353 
0.450 
0.430 
0.431 
0.401 

LOG 
DISCHARGE 

2.503 
2.276 
2.495 
2.451 
2.453 
2.385 

LOG 
D.S. M. 

0.468 
0.360 
0.447 
0.450 
0.401 
0.391 

LOG 
STAGE 

1.991 
1.988 
1.990 
1.989 
1.989 
1.989 

Constant 
Std Err of Y Est 
R Squared 
No. of Observations 
Degrees of Freedom 

X Coefficient(s) 
Std Err of Coef. 

1.9638 
0.0005 
0.781 9 

6 
4 

0.01 04 
0.0027 



STAGE DISCHARGE RELATION 
RUSSIAN RIVER 

98.00 

DISCHARGE - CFS 

0 DISCHARGE - CFS 







APPENDIX B 

L i s t i n g  of a l l  Funny River  Discharge  Data 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 

205.73 
198.92 
203.44 
198.92 
196.68 
181.50 
175.25 
165.17 
163.20 
153.60 
149.87 
142.60 
140.82 
135.57 
132.15 
123.86 
125.49 
119.06 
115.93 
112.86 
111.35 
109.85 
105.43 
105.43 
103.98 
101.13 
99.73 
96.96 
99.73 
99.73 
96.96 
95.60 
92.91 
82.67 
75.53 
85.16 
96.96 
101.13 
92.91 
85.16 
75.53 
72.12 
67.74 
91.59 
99-73 
87.69 
87.69 
79.04 



Funny River 

Date Time Discharge Date Time Discharge 

65.62 
73.24 
81.45 
87.69 
90.27 
94.25 
132.15 
108.36 
112.86 
101.13 
101.13 
109.85 
108.36 
122.25 
161.25 
179.40 
167.15 
151.73 
140.82 
133.86 
125.49 
115.93 
128.79 
137.31 
140.82 
135.57 
122.25 
125.49 
115.93 
109.85 
101.13 
102.55 
95.60 
91.59 
90.27 
101.13 
108.36 
102.55 
98.34 
103.98 
112.86 
109.85 
102,55 
99.73 
99.73 
105.43 
94.25 
92.91 



Funny River 

Date Time Discharge Date Time Discharge 

111.35 
114.39 
101.13 
108.36 
95.60 
88.98 
79.04 
73.24 
71.00 
69.90 
65.62 
71.00 
81.45 
77.86 
86.42 
87.69 
88.98 
90.27 
88.98 
81.45 
81.45 
73.24 
74.38 
82.67 
88.98 
83.91 
86.42 
85.16 
85.16 
80.24 
82.67 
92.91 
85.16 
86.42 
94.25 
94.25 
95.60 
90.27 
80.24 
74.38 
81.45 
86.42 
91.59 
86.42 
96.96 
102.55 
90.27 
103.98 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 

227.14 
208.04 
205.73 
194.46 
190.07 
185.75 
181.50 
177.32 
175.25 
169.15 
171.17 
159.31 
159.31 
153.60 
157.39 
161.25 
146.20 
142.60 
139.06 
135.57 
144.39 
142.60 
144.39 
132.15 
137.31 
135.57 
135.57 
132.15 
130.47 
135.57 
149.87 
159.31 
146.20 
132.15 
128.79 
123.86 
122.25 
133.86 
140.82 
130.47 
146.20 
159.31 
149.87 
135.57 
148.03 
165.17 
175.25 
183.62 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time  Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time  Discharge 



Funny R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time  Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny R i v e r  

Date T i m e  Discharge Date T i m e  Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Funny River 

Date Time Discharge Date Time Discharge 



Funny River  

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T ime  D i s c h a r g e  



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny R i v e r  

Date T i m e  Discharge D a t e  T i m e  D i s c h a r g e  



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time  Discharge 



Funny River  

Date Time Discharge Date Time Discharge 



Funny River 

Date Tine Discharge Date Time Discharge 

227.14 
224.69 
247.41 
271.67 
288.71 
337.74 
282.95 
271.67 
266.14 
260.69 
280.10 
291.62 
271.67 
250.03 
255.32 
263.41 
252.67 
234.60 
217.45 
222.26 
224.69 
237.13 
222.26 
210.37 
194.46 
196.68 
201.17 
194.46 
187.91 
179.40 
183.62 
192.26 
187.91 
192.26 
181.50 
198.92 
194.46 
187.91 
171.17 
177.32 
190.07 
205.73 
187.91 
177.32 
185.75 
173.20 
185.75 
169.15 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River 

Date Time Discharge Date Time Discharge 



Funny River  

D a t e  T ime  Discharge 

105.43 
103.98 
98.34 
109.85 -' 

123.86 
163.20 
120.65 
115.93 
106.89 
96.96 
105.43 
96.96 
103.98 
112.86 
102.55 
101.13 
108.36 
99.73 
92.91 
96.96 

108.36 
112.86 
114.39 
125.49 
111.35 
98.34 
92.91 
102.55 
90.27 
91.59 
103.98 
96.96 
99.73 
112.86 
111.35 
99.73 
92.91 
95.60 
103.98 
108.36 
101.13 
98.34 
132.15 
94.25 
88.98 
90.27 

101.13 
102.55 

Date T ime  Discharge 

95.60 
87.69 
96.96 

109.85 
127.13 
112.86 
101.13 
92.91 
92.91 
103.98 
112.86 
99.73 
90.27 
92.91 
99.73 
106.89 
102.55 
95.60 
95.60 
83.91 
83.91 
94.25 
96.96 
85.16 
83.91 
95.60 
98.34 
90.27 
86.42 
80.24 
79.04 
87.69 
94.25 
86.42 
83.91 



APPENDIX C 

Listing of all Lower Swanson Discharge Data 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

76.74 
76.74 
82.48 
78.15 
78.15 
85.46 
72.63 
73.99 
75.36 
79.57 
78.15 
86.97 
73.99 
78.15 
78.15 
85.46 
78.15 
78.15 
82.48 
79.57 
79.57 
79.57 
81.02 
81.02 
88.51 
75.36 
78.15 
76.74 
83.96 
79.57 
96.49 
88.51 
98.14 
90.07 
99.81 
98.14 
94.85 
94.85 
103.22 
91.64 
91.64 
101.51 
86.97 
90.07 
98.14 
83.96 
86.97 
94.85 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



L o w e r  S w a n s o n  R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Lower Swanson River  

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date T ime  Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



L o w e r  S w a n s o n  R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  

62.44 
53.30 
94.85 
55.49 
58.89 
56.61 
54.39 
56.61 
56.61 
52.23 
58.89 
56.61 
54.39 
57.74 
53.30 
52.23 
56.61 
85.46 
115.81 
56.61 
51.18 
55.49 
52.23 
54.39 
48.10 
53.30 
60.06 
93.24 
82.48 
58.89 
57.74 
93.24 
75.36 
54.39 
54.39 
182.31 
54.39 
57.74 
67.40 
57.74 
62.44 
58.89 
79.57 
76.74 
57.74 
56.61 
63.65 
58.89 



L o w e r  S w a n s o n  River 

D a t e  T i m e  D i s c h a r g e  Date T i m e  D i s c h a r g e  

68.68 
57.74 
58.89 
55.49 
61.24 
103.22 
90.07 
61.24 
137.73 
182.31 
153.13 
58.89 
63.65 
58.89 
127.43 
57.74 
57.74 
57.74 
182.31 
60.06 
62.44 
129.45 
60.06 
62.44 
104.96 
96.49 
58.89 
90.07 
55.49 
108.49 
78.15 
61.24 
53.30 
57.74 
91.64 
56.61 
79.57 
58.89 
60.06 
86.97 
61.24 
57.74 
63.65 
82.48 
86.97 
60.06 
81.02 
110.29 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

177.19 
227.11 
182.31 
169.71 
227.11 
177.19 
177.19 
252.20 
265.47 
177.19 
198.29 
172.18 
300.78 
218.17 
268.86 
184.91 
184.91 
184.91 
355.66 
179.74 
182.31 
331.34 
177.19 
179.74 
258.77 
179.74 
184.91 
212.35 
245.75 
230.14 
198.29 
187.53 
242.57 
192.86 
315.79 
177.19 
187.53 
275.73 
187.53 
177.19 
187.53 
255.47 
187.53 
192.86 
233.21 
187.53 
203.83 
187.53 



L o w e r  Swanson R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Lower Swanson River 

Date T ime  Discharge Date T i m e  Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson R i v e r  

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

137.73 
355.66 
275.73 
179.74 
252.20 
137.73 
137.73 
227.11 
224.10 
150.86 
133.54 
179.74 
144.19 
142.01 
150.86 
153.13 
148.61 
148.61 
146.39 
150.86 
167.27 
275.73 
150.86 
172.18 
184.91 
339.31 
182.31 
408.07 
157.74 
160.09 
162.46 
308.22 
233.21 
169.71 
150.86 
153.13 
174.68 
157.74 
150.86 
372.56 
150.86 
153 13 
343.34 
187.53 
167.27 
311.99 
150.86 
262.10 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

262.10 
201.05 
192.86 
230.14 
148.61 
155.42 
182.31 
172.18 
153.13 
164.85 
179.74 
262.10 
218.17 
177.19 
167.27 
167.27 
174.68 
209.49 
195.56 
167.27 
184.91 
167.27 
169.71 
195.56 
172.18 
192.86 
221.12 
192.86 
236.30 
169.71 
169.71 
293.46 
255.47 
203.83 
376.87 
212.35 
308.22 
230.14 
184.91 
164.85 
157.74 
167.27 
215.25 
190.18 
167.27 
512.64 
153.13 
157.74 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

129.45 
112.11 
110.29 
123.47 
133.54 
129.45 
113.95 
103.22 
106.71 
115.81 
99.81 
106.71 
113.95 
108.49 
96.49 
99.81 
117.69 
112.11 
96.49 
96.49 
106.71 
121.52 
101.51 
91.64 
93.24 
103.22 
113.95 
103.22 
94.85 
94.85 
112.11 
117.69 
106.71 
98.14 
106.71 
125.44 
117.69 
104.96 
96.49 
98.14 
103.22 
123.47 
119.59 
104.96 
98.14 
99.81 
123.47 
131.48 



L o w e r  S w a n s o n  R i v e r  

D a t e  T i m e  D i s c h a r g e  Date T i m e  D i s c h a r g e  

110.29 
103.22 
90.07 
85.46 
90.07 
103.22 
101.51 
88.51 
94.85 
108.49 
93.24 
83.96 
86.97 
103.22 
93.24 
85.46 
88.51 
108.49 
98.14 
85.46 
88.51 
108.49 
98.14 
83.96 
90.07 
110.29 
103.22 
91.64 
79.57 
82.48 
103.22 
99.81 
86.97 
83.96 
108.49 
106.71 
91.64 
78.15 
88.51 
110.29 
96.49 
82.48 
90.07 
117.69 
115.81 
115.81 
98.14 
83.96 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

184.91 
169.71 
153.13 
142.01 
127.43 
182.31 
203.83 
206.65 
187.53 
174.68 
160.09 
142.01 
131.48 
157.74 
195.56 
268.86 
198.29 
177.19 
155.42 
135.63 
139.86 
187.53 
198.29 
192.86 
248.96 
169.71 
148.61 
142.01 
148.61 
177.19 
184.91 
172.18 
150.86 
139.86 
146.39 
177.19 
198.29 
182.31 
169.71 
153.13 
135.63 
144.19 
182.31 
201.05 
182.31 
167.27 
146.39 
153.13 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

390.03 
351.52 
339.31 
412.67 
441.05 
408.07 
376.87 
364.04 
398.97 
445.92 
460.73 
426.69 
421.98 
465.75 
486.19 
441.05 
426.69 
441.05 
491.41 
523.50 
475.89 
436.23 
431.44 
460.73 
496.65 
465.75 
491.41 
529.00 
580.27 
654.02 
592.13 
518.05 
475.89 
523.50 
557.07 
592.13 
557.07 
610.24 
628.74 
720.36 
776.78 
720.36 
660.45 
616.36 
647.63 
673.44 
699.98 
734.19 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



Lower Swanson River 

Date Time Discharge Date Time Discharge 

94.85 
182.31 
93.24 
98.14 
127.43 
93.24 
98.14 
153.13 
103.22 
98.14 
99.81 
90.07 
127.43 
121.52 
113.95 
104.96 
110.29 
123.47 
179.74 
96.49 
94.85 
96.49 
94.85 
162.46 
83.96 
242.57 
86.97 
99.81 
117.69 
88.51 
127.43 
113.95 
94.85 
86.97 
90.07 
81.02 
98.14 
81.02 
82.48 
148.61 
82.48 
85.46 
85.46 
112.11 
88.51 
81.02 
75.36 
88.51 



Lower Swanson River 

Date Time Discharge Date Time Discharge 



APPENDIX D 

Lis t ing  of a l l  Moose River Discharge Data 



Moose R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 

794.14 
729.49 
714.00 
785.82 
785.82 
714.00 
683.81 
706.36 
721.71 
777.57 
785.82 
721.71 
706.36 
729.49 
761.27 
706.36 
714.00 
683.81 
706.36 
676.43 
683.81 
691.26 
706.36 
721.71 
706.36 
737.33 
729.49 
721.71 
745.24 
729.49 
698.78 
729.49 
706.36 
676.43 
698.78 
714.00 
737.33 
811.00 
881.31 
845.57 
811.00 
890.43 
946.75 
1016.02 
1036.53 
1089.27 
1144.13 
1201.18 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time  Discharge Date Time Discharge 



Moose R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Moose R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Moose River 

Date Time Discharge Date Time Discharge 



M o o s e  R i v e r  

D a t e  T i m e  D a t e  T i m e  D i s c h a r g e  

466.15 
494.10 
505.65 
547.78 
579.56 
612.79 
633.45 
654.66 
592.67 
547.78 
505.65 
460.71 
434.28 
394.53 
362.18 
344.67 
336.18 
311.68 
311.68 
299.98 
292.38 
266.97 
263.49 
236.93 
221.44 
236.93 
249.93 
246.62 
240.12 
233.76 
215.48 
209.64 
190.21 
192.90 
187 56 
182.34 
177.23 
172.25 
169.79 
174.73 
198.36 
201.13 
212.55 
218.44 
230.63 
224.47 
218.44 
215.48 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time  Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose R i v e r  

D a t e  T i m e  
1 

D i s c h a r g e  Date T i m e  



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



M o o s e  R i v e r  

D a t e  T i m e  D i s c h a r g e  D a t e  T i m e  D i s c h a r g e  



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



Moose River 

Date Time Discharge Date Time Discharge 



APPENDIX E 

List ing  of a l l  Russian River Discharge Data 



~ussian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



R u s s i a n  R i v e r  

Date Time Discharge Date Time Discharge 

393.60 
360.31 
354.92 
354.92 
339.03 
326.09 
331.23 
341.65 
339.03 
344.28 
363.02 
379.53 
385.12 
385.12 
376.75 
360.31 
354.92 
349.58 
349.58 
360.31 
360.31 
349.58 
357.61 
363.02 
368.48 
363.02 
354.92 
352.25 
339.03 
331.23 
318.46 
310.93 
308.45 
296.18 
293.76 
288.95 
288.95 
291.35 
284.18 
286.56 
281.82 
277.12 
265.57 
265.57 
263.29 
277.12 
298.61 
318.46 



~ussian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



~ussian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge 

303.51 
291.35 
284.18 
272.47 
274.79 
258.76 
261.02 
247.65 
245.46 
236.80 
236.80 
230.42 
226.22 
222.07 
224.14 
217.95 
222.07 
222.07 
217.95 
224.14 
213.88 
213.88 
209.86 
209.86 
209.86 
207.86 
217.95 
220.01 
207.86 
217.95 
215.91 
211.86 
215.91 
213.88 
209.86 
220.01 
220.01 
209.86 
215.91 
220.01 
234.66 
228.32 
217.95 
215.91 
220.01 
217.95 
220.01 
213.88 

Date Time Discharge 



Russian River 

Date Time Discharge Date Time Discharge 



Russian River 

Date Time Discharge 

328.66 
320.99 
303.51 
301.05 
286.56 
272.47 
270.15 
265.57 
256.52 
258.76 
258.76 
272.47 
270.15 
305.97 
328.66 
352.25 
371.23 
396.44 
419.64 
443.57 
452.73 
480.85 
493.65 
496.88 
509.91 
480.85 
452.73 
440.53 
416.70 
399.30 
373.98 
363.02 
357.61 
416.70 
390,76 
365.75 
352.25 
352.25 
328.66 
315.94 
315.94 
301.05 
284.18 
281.82 
263.29 
252.06 
243.28 
303.51 

Date Time Discharge 


