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assessment. Adequate time will be required to organize study persommel
and procure equipment prior to the first field season. An untimely

delay could prevent the initiation of the field studies one year.
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APPENDIX T

Tables in the following>appendix include data on adult and juvenile

salmonids and stomach content analysis.
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Appendix I

Table 1 . Percent age composition of chinook, sockeye, coho, and chum salmon escapement
samples, Devils Canyon Project, 1974, 1973, and 1977.
Year of Sample
Return Age (Class Brood Year Size
CHINOOK:
1977 1.1 1.2 1.3 1.4 1.5 1970 1971 1972 1973 1974
Percent 9.5 9.5 52.4 28.6 J.0 0.0 28.6 52.4 9.5 9.5 100.0
Number 2 2 1] 6 0 a 6 11 2 2 21
1975 1.1 1.2 1.3 1.4 1.5 1968 1969 1970 1971 1972
Percent 9.3 4.6 34.9  44.2 7.0 7.0  44.2 34.5 4.6 9.3 100.0
Number 4 2 15 135 3 3 19 15 2 4 43
SOCKEYE:
1977 1.1 1.2 1.3 2.1 2.2 1972 1973 1974
Percent 3.3 16.7 76.7 3.3 0.0 76.7 20.0 3.3 10Q.0
Number 1 5 23 1 0 23 ] 1 30
1975 1.1 1.2 1.3 2.1 2.2 1970 1971 1972
Percent 6.3 41.8  37.9 0.0 14.0 51.9 41.8 6.3 100.0
_ Kumber S 33 30 0 11 41 30 5 79
1974 1.1 1.2 1.3 2.1 2.2 1969 1970 1971
Percent 27.9  46.5 4.7 11,6 9.3 14,0 58.1 27.9 160.0
Number 12 20 2 5 4 [ 25 12 43
CoHO:
1977 1.1 1.2 2.0 2.1 1973 1974
Percent 14.3 0.0 0.0 85.7 85.7 14.3 100.0
Number 1 1] 0 6 6 1 7
1975 1.1 1.2 2.0 2.1 1971 1972
Percent 11.8 5.9 0.0 82.3 88.2 11.8 106.0
Number 2 i 0 14 15 2 17
1574 1.1 1.2 2.0 2.1 <1970 1971
Percent 15.9 0.0 0.9  83.2 84.1 15.9 100.0
Number 18 0 1 94 95 18 113
CHIM:
1977 0.2 0.3 0.4 1972 1973 1974
Percent - 4,8  8B.1 7.1 7.1 88.1 4.8 100.0
Number 2 37 3 2 37 2 42
1875 8.2 0.3 0.4 1970 1971 1972
Percent 16.4 82.0 1.6 1.6 82.0 16.4 100.0
Number 21 105 2 2 105 21 128
1974 0.2 0.3 0.4 1969 1970 1971
Percent 48.1  33.4 18.5 18.5 33.4 48,1 106.0
Number 229 159 88 88 159 229 476
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Appendix I
Table 2 . Age, length, and sex characteristics of chum, chinocok, sockeye, and coho salmon
) escapement, samples, Devils Canyon Praject, 1974, 1975, and 1977.

Year of Age Mean Standard Range of Number Number
Return Class Length (mm) Deviation (s.) Lengths Males Females n
CHUM:
1974 0.2 545.0 32.05 410-650 155 ' 74 229
0.3 614.8 33.61 510-695 88 71 159
0.4 627.6 30.71 520-695 &7 41 88
1975 0.2 552.7 13.58 530-578 11 10 21
0.3 587.6 20.62 532-628 55 50 105
0.4 620.5 2.50 618-623 0 2 2
1977 G.2 568.5 3.50 565=572 0 2 2
0.3 618.3 29.05 545=667 28 9 37
0.4 656.7 9.43 650~670 2 1 3
CHINOOK:
1975 1.1 389.3 31.69 341-421 4 0 4
1.2 . 483.5 6.50 477-~4%0 1 1 2
1.3 710.6 84.25 569-812 12 3 15
1.4 856.2 62.63 778=990 7 12 15
1.5 937.0 45.08 847-1000 o} 3 3
1977 1.1 371.5 28.50 343-400 2 o] 2
1.2 580.0 5.00 575-580 2 0 2
1.3 816.3 59.10 725-920 8 3 11
1.4 994.8 52.02 950-1103 4 2 6
SOCKEYE:
1974 1.1 395.5 69.14 315-485 12 o} 12
1.2 527.8 48.99 417-595 10 10 20
1.3 572.5 12.50 - 560-585 0 2 2
2.1 376.6 56.94 318-485 5 0 5
2.2 536.3 20.12 515=-565 3 1 4
1975 1.1 352.4 37.15 313~423 5 0 5
1.2 471.8 42,36 398-548 15 18 33
1.3 576.1 - 26.65 514~638 12 18 30
2.1 — -— — 0 0 0
2.2 532.3 39.54 460~576 4 7 11
1977 1.1 347.0 - 347 1 0 i
1.2 451.8 27.09 433-505 4 1 5
1.3 596.4 30.24 509-639 11 12 23
2.1 371.0 -— 371 ' 1 0 1
2.2 —_— _ — 0 0 0
COHO:
1974 1.1 487.9 42.92 410-575 11 7 18
2.0 375.0 — 375 1 4] 1
2.1 527.7 48.00 376605 49 45 94
1975 1.1 495,5 4.50 491-500 1 1 2
1.2 © 540.0 — 540 1 0 1
2.1 531.1 38.53 454~608 5 9 14
1977 1.1 337.0 - 337 1 0 1
2.1 473.0 54.54 400-549 5 1 6
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Appendix 1 _
Table 3. Analyses of age, length, weight and condition factors of juvenile sockeye salmon samples from Susitna River sloughs and

clearwater tributaries, Devils Canyon Project, 1977.

Length (mm) Welght (g) Condlition Factor » _

Age Standard ] Standard Standard ] Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Daviation Range Conmposition 1
Slough 1 0.0 875 48,0 1.0 47-49 1.5 0.2 1.3-1.8 1.391 0.139 1.252-1.530 100 2
Slough 3 0.0 9/24 53.0 - - 1.7 - - 1.142 - - . 100 1
S5lough 5 0.0 7/27 44.0 - - 1.7 - - 1.996 - - 160 1
Slough & 0.0 /27 34.3 2.9 31-38 0.4 0.0 0.4 ° 1.029 0.250 0.729-1.342 100 3
Slough 8 0.0 7/27 . 42.7 1.7 40--45 0.7 0.1 0.5-0.9 0.945 0.095 0.781-1.006 100 4

0.0 9/23 44.5 5.5 39-50 1.1 0.4 0.6-1.5 1.105 0.0%4 1.011-1.200 100 2
Slough 8B 0.0 9/23 48,9 5.3 44-60 1.3 0.4 0,9-2,4 1,091 0.064 0.986-1.207 100 12
Slough 11 0.0 9/21 51.5 0.5 51-52 1.7 0.1 1.6-1.7 1.207 " 0.001 1.206-1.209 100 2
Slough 12 0.0 8/2 36.9 4.6 29~45 0.7 0.3 0.3-1.2 1.300 0.277 0.932-1.399 100 10
Slough 17 0.0 44.0 - - 0.5 - - 0.9388 - - 100 1 _

7/26
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Appendix I
Table 3. Analyses of age, length, weight and condition factors of juvenile sockeye salmon samplea from Susitna River sloughs and
clearwater tributaries, Devils Canyon Project, 1977. (continued)
Length (mm) Weight (g) Condition Factor
Age : Standard Standard Standard Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Composition n
Slough 19 0.0 1/26 32.4 7.9 25-51 0.4 0.5 0.1-1.9 0.803 0.335 0.370-1.432 100 12
0.0 8/2 53.5 1.5 52-55 1.5 0.1 1.4~1.7 1,009 0.013 0.996-1.022 100 2
0.0 9/21 50.0 - - 1.5 - - 1.200 - - 100 1

1/ Percent composition of each age class within sampling period.
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Appendix I
Table 4. Analyses of age, length, weight and condition factors of juvenile coho salmon samples from Susitna River sloughs and
: clearvater tributaries, Devilg Canyon Project, 1977.
Length (mm) Wedght (g) Condition Factor
Age Standard Standard Standard Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Composition n
Slough 1 0.0 9/24 54.6 3.9 49-61 2.0 - 0.5 1.3-2.9 1.199 0.084 1.022-1.315 93 . 13
1.0 9/24 80.0 - - 6.0 - - 1.172 - - 7 1
Slough 4 0.0 9/24 62.7 3.3 59-67 2,9 0.4 2.5-3.6 1.196 0.017 1.175~1.217 23 3
1.0 9/24 15.4 8.3 68-99 5.9 3.3 " 3.7-15.8 1,268 0.126 1.152-1.628 77 10
Slough 5 0.0 9/23 77.0 - . - 6.2 - - 1.358 - - 25 1
1.0 9/23 105.3 8.9 93-114 14.9 3.0 10.7-17.5 1.267 0.104 1.120-1.351 75 3
Slough 6 0.0 7/27 57,0 - - 1.9 -~ - 1.026 - - 100 1
Slough 6A 0.0 1/27 49.5 1.5 48-51 1.5 0.0 1.5 1.243 0.113 1.113-1.356 100 2
Slough 0.0 9/23 63.0 .- - 3.0 - - 1.216 - - 100 1
or 8A
Slough 8C 0.0 9/23 47.0 - - 1.2 - - 1.156 - - 100 1
Slough 10 0.0 7/27 57.0 - - 2.1 - - 1.134 - ~ 100 1
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Appendix I )
Table 4. Analyses of age, length, welght and condition factors of juvenile coho salmon samples from Sulena River sloughs and

clearwater tributaries, Devils Canyon Project, 1977, (continued)

Length {(mm) Weight (g) Coudition Factor

Age ‘ Standard Standard Standard Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Composition
Slough 13 0.0 9/22 59.0 ~ - 2.2 -~ - 1.071 - - 100
Slough 16 0.0 9/21 63.0 2.0 61-65 3.2 0.3 2.9-3.5 1.276 0.002 1.274-1.278 100
Slough 19 0.0 9/21 71.0 2,0 69-73 4.7 0.7 4,0-5.3 1.290 0.072 1.218-1.162 100
5lough 21 0.0 9/20 56.0 - - 1.5 - - 0.854 - - 100
Chase 0.0 8/6 43.0 2.0 41~45 0.9 0.1 0.8-1.1 1.184 0.023 1.161-1.207 100
Creek :
Whiskers 0.0 8/5 43.0 5.0 38-48 0.9 0.3 0.6-1.2 1.089 0.004 1.085-1.093 100
Creek .

0.0 9/24 50.7 4.3 46-57 1.7 0.4 1.1-2.2 1.243 0.837 1.130-1.356 100

1/ Percent composition of each age class within sampling period.
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Appendix I
Table 5. Analyses of age, length, weight and condition factors of juvenile chinook salmon samples from Susitna River sloughs and

clearwater trlbutaries, Devils Canyon Project, 1977. ’

Length (mm) Weight (g) Condition Factor

Age Standard Standard Standard Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range’ Composition n
Slough 1 0.0 - - - - - - - - - - - -

L3

Slough 2 0.0 8/5 49,1 4.5 42-55 1.5 0.4 0.7-1.7 1.152 0.127 0.945-1.282 100 6
Slough 3 0.0 8/5 51.0 7.1 45-68 1.7 0.7 1.1-3.4 1,233 0.074 1.081-1.348 100 10

0.0 9/24 62.8 4,3 58-69 2.8 0.7 1.8-3.9 1.107 0.118 0.916~1.230 100 6
Slough 4 0.0 9/24 59.0 - - 2.4 - - 1.169 - - 100 1
Slough 35 0.0 7/27 55.3 3.7 51-60 1.7 0.3 1.2-2.0 1.011 0.135 0.904-1,202 100 3
Slough 6 0.0 1/27 48.3 6.6 42-63 1.3 0.6 0.7-2,7 1.049 0.108 0.904-1.026 100 7
Slough 6A 0.0 1/27 50.7 1.7 4954 1.2 0.1 1.0-1.5 0.935 0.065 0.850-1.067 88 7

1.0 7/21  76.0 - - 4.3 - - 0.980 - - 12 1
Slough 8 0.0 7127 46.2 3.9 43-53 0.9 0.2 0.7-1.3 0.854 0.029 0.814-0.880 100 5

0.0 9/23  52.0 5.7 45-60 1.7 0.6 1.0-2,7  1.183 0.102 1,027-1.317 100 10
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Table 5. Analyses of age, length, weight and condition factors of juvenile chinook salmon samples from Susitna River sloughs and

clearwater tributaries, Devils Canyon Project, 1977. (continued)

Length (mm) Weight (g) Condition Factor

Age ‘ Standard Standard ° Standard ’ Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Composltion n
Slough 8A 0.0 8/3 54,5 1.5 53-56 2.1 0.1 1.9-2.2 1.264 0.011 1.253-1.276 100 2

0.0 9/23 64.0 2.0 62-66 3.3 0.3 3.05-3.70 1.283 0.003 1.280-1.287 100 2
51ough 88 0.0 8/4 49,2 5.4 4459 1.3 0.5 0.8-2.4 1.008 0.088 0.924-1.169 100 5

0.0 9/23 61.0 4.2 55~64 3.0 0.8 1.9-3.8 1.284 0.127 1.142-1.450 100 3
Slough 8C 0.0 8/4 47.6 2.2 44-51 1.1 0.1 0.8~1.4 1,026 0.053 0.939-1.085 100 5

0.0 9/23 52.7 4.0 47-57 1.8 0.3 1.2-2.3 1.181 0.059 1.080-1.242 100 6
Slough 8D 0.0 9/23 56.0 - - 2.1 - - 1.196 - - 100 1
Slough 9 0.0 7/12 49.8 4.9 44-59 1.5 0.5 0.9-2.5 1.185 0,082 1.056-1.336 100 10

0.0 7127 50.8 3.1 46-57 1.0 0.3 0.5-1.7 0.725 0.199 0.427-1.020 100 11

0.0 9/22 56.3 6.3 46~64 2.1 0.7 1.1-3.1 1.154 0.400 1.080-1.209 100 10
Slough 10 0.0 7/21 48.5 3.4 44-51 1.0 0.3 0.5-1.6 0.862 0.128 0.587-1,055 100 9
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Appendix I
Table 5. Analyses of age, length, welght and condition factors of juvenile chinook salmon samples from Susitna River sloughs and
clearwater tributaries, Devils Canyon Project, 1977. (continued) ’
Length (mm) Weighe (g) Condition Factor
Age ) Standard Standard Standard Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Composition n
Slough 11 0.0 9/21 60.3 3.5 54-69 2.5 0.5 1.3~4.0 1.166 0.104 0.972-1.366 100 . 40
Slough 13 0.0 9/22 56.0 3.5 53-62 2.1 0.5 1.9-3.0 1.221 0.052 1.142-1.276 100 4
Slough 14 0.0 9/22 60.7 4,1 54-68 2.8 0.5 2.0-3.8 1.233 0.040 1.165~-1.296 90 9
1.0 9/22 74.0 - - 5.1 - - 1.259 - - 10 1
Slough 15 0.0 7/26 48.5 2.1 45-52 1.2 0.1 1.0~-1.6 1.048 0.080 0.924-1.175 100 10
0.0 9/21 60.8 6.3 48-74 2.9 0.9 1.8-4.8 1.260 0.137 0.926-1.628 100 19
Slough 16 0.0 7/26 51.7 3.1 46-58 1.5 0.3 1.0-2.3 1.092 0.080 0.962-1,242 100 20
0.0 9/21 54.8 4.4 47-63 2.1 0.5 1.4-2.8 1.268 0.102 1.075-1. 461 93 13
1.0 9/21  73.0 - - 4.6 - - 1.182 - - 7 1
Slough 17 0.0 7/11 47.9 1.0 46-50 1.3 0.1 1.2-1.4 1.208 0.069 1.085-1.266 100 10
0.0 7/26 46.1 2.6 40-50 -0.9 0.1 0.7-1.1 0.916 0.239 0.719-1.563 100 9

g™
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Appendix I
Table 3. Analysea of age, length, welght and condition factors of juvenile chinook salmon samples from Susitna River sloughs and
clearwater tributaries, Devils Canyon Project, 1977. (continued)
Length (mm) Weight (g) Condition Factor
Age Standard Standard Standard Percentl/
Location Claasg Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Compoglition n
Slough 18 0.0 7/26 50,0 1.5 46-52 1.3 0.3 1.0~2.2 - 1.079 0.065 0.963-1.175 100 10
0.0 9/21 61,7 4.5 58-69 3.1 1.0 2.3-4.6 1.286 0.126 1.179-1.463 100 3
Slough 19 0.0 8/2 60.5 3.5 5764 2.1 0.2 1.9-2.4 0.970 0.055 0.915-1.026 100 2
0.0 9/21 60.3 3.7 52-65 2.7 0.4 1,7-3.2 1,206 0.084 1.111~1.412 100 8
Slough 20 0.0 7/25 54.2 §.4 46-64 1.7 0.5 0.8-2.8 1,048 0.128 0,822-1,207 100 20
0.0 9/20 60.7 3.9 51-68 2.7 0.5 1.5-3,2 1.211 0.063 1.080-1,343 100 19
Slough 21 0.0 7/13 45.0 - 1.6 43-47 1.2 0.2 1.0-1,5 1.340 0.078 1.258-1.445 100 3
0.0 9/20 58.9 2.5 57-63 2.3 0.3 1.9-3.0 1.139 0.075 1.019-1.296 100 14
Chase 0.0 8/6 48.7 4.1 42-54 1.3 0.3 0.8-2.2 1.174 0.069 1.080-1. 266 100 6
Creek
Fourth of 0.0 8/3 49.7 4.3 40-57 1.3 0.3 0.7-1.8 1.009 0.076 0.873-1.138 100 13
July Creek —
0.0 9/22 63.0 3.0 59-68 3.2 0.3 2.9~3,6 1,297 0,061 1.240-1.412 100 6
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Appendix I .
Table 5. Analyses of age, length, weight and condition factors of juvenile chinook salmon samples from Susitna River sloughs and-

clearwater tributarles, Devilg Canyon Project, 1977. (contiuued)

Length (mnm) Wetght (g) Condltion Factor

Age . - Standard Standard Standard Percentl/
Location Class Date Mean Deviation Range Mean Deviation Range Mean Deviation Range Composition n
McKenzie 0.0 7/27 47.6 4.8 39-59 1.1 0.4 0,7-2.1 1.012 0.085 0,822-1.142 100 . 24
Creek :

/

Whiskers 0.0 8/5 45.0 4.0 41-49 1.1 0.3 0.8-1.4 1.175 0.014 1.161-1,190 100 2
Creek

0.0 9/24 53.0 3.7 49-59 1.9 0.3 1.5-2.5 1.246 0.033 1.209-1.282 100 4 -

'

1/ Percent composition of each age class within sampling period.
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Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977.

Estimated Percent of Combined Gut Contents
Location Date Number Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta Other

Chinook-Summer

Susitna 8/5 7 0 10 90 0 Adult Diptera and Hymenoptera
1 / -
Sugitna 8/5 6 - <5 20 75 0 Adult Diptera; Diptera Chironomid
#2 , larvae
Susitna 8/5 10 <5 80 >14 <1 Diptera Chironomid larvae and
#3 , pupae
Susitna 7/27 4 " <1 10 >89 0 Adult Diptera
#5 '
Susitna 7/27 7 50 <5 >45 0 Ostracoda and Calanoid Copepoda;
{6 . Adult Diptera t
Susitna 7/27 8 0 4 >95 <1 Adult Diptera
#6A |
Slough 7/27 5 0 . 0 100 0 Adult Diptera
I8 ,
Slough . 8/3 2 0 0 0 0 Guts empty
#8A
Susitna 8/4 5 0 5 75 20 Adult Diptera; unidentified
{88 , capsules (plant seeds?)
Susitna 8/4 5 0 <5 >94 <1 Adult Diptera and Hymenoptera

#8C
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Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwvater tributaries of the Sugitna River during summer and fall, Devils Canyon Project, 1977,

(continued).

Estimated Percent of Combined Gut Contents

Location Date Number Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta

Susitna 7/14 10 0 <1 >80 Adult Diptera and Hymenoptera;

#9 unidentified structures (plant
seeds?)

Susitna 7/27 11 0 5 95 Adult Diptera
#9A

Susitna 7/27 8 20 10 70 Unidentified adult insect fragments;
#10 Cladocera Bosminidae

Susitna 7/26 10 <1 10 >89 Adult Diptera
#15

Susitna 7/26 20 0 70 30 Diptera Chironomid larvae; Adult
#16 Diptera

Susitna 7/14 10 0 10 90 Adult Diptera
#17

Susitna 7/26 9 0 40 60 Adult Diptera and Homoptera; Diptera
#17 Chironomid larvae

Susitna 7/26 10 20 20 60 Adult Homoptera and Hymenoptera;
#18 Ostracoda

Susitna 8/2 2 0 50 50 Diptera Chironomid larvae and pupae;
#19 Adult Diptera

Susitna 7/25 20 0 <5 >95 Adult Diptera and Coleoptera

#20
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Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977,

(continued). :
Estimated Percent of Combined Gut Contents
Location Date Number Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta Other
Susitna 7/13 3 0 10 90 0 Adult Diptera
#21 ‘
Whiskers 8/5 2 10 <5 >85 0 Adult Diptera
Creek
Chase 8/6 11 1 4 95 0 Adult Homoptera and Hymenoptera
Creek
McKenzie 7/27 21 0 40 60 0 Adult Diptera; Diptera Chironomid
Creek larvae and pupae
Fourth of - 8/3 13 0 40 60 0 | Adult Diptera; adult Chironomid
July Creek larvae and pupae
Chinook-Fall
Susitna 9/24 6 0 20 80 0 Adult Hemiptera and unidentified
- #3 adult Insecta; Diptera Chironomid
larvae
Susitna 9/24 1 0 10 >85 <b Unidentified adult insect fragments
#4
Slough 9/23 2 0 5 35 60 Oligochaeta (?); Unidentified adult
#A - insect fragments
Susitna 9/23 10 0 >45 50 <5 Adult Diptera and Hymenoptera; Diptera
#8 . Chironomid pupae and larvae; Trichoptera

pupae; Diptera Tepulidae larvae
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Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977,
(continued).

Estimated Percent of Combined Gut Contents

Location Date Number Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta Other
Susitna 9/23 3 0 10 90 0 Adult Diptera, Hymenoptera and Lepidopter@
#8B ?
Susitna 9/23 6 0 30 40 30 © Adult Homoptera and unidentified adult
#8C ‘ insect fragment; Oligochaeta (?7); Diptera
) Chironomid larvae and pupae
Susitna 9/23 1 0 30 70 0 Adult insect fragments; Diptera Chironomid
#8D larvae :
Susitna 9/22 10 0 <5 - >95 0 Adult Diptera, Hymenoptera, Homoptera and
#9 , Lepidoptera
Susitna 9/21 20 0 70 20 10 Trichoptera and Diptera Chironomid pupae;
#11 adult Hemiptera and unidentified adult
fragments
Susitna 9/22 4 0 30 70 0 Adult Diptera and unidentified adult
#13 fragments; Diptera Chironomid larvae and
pupae
Susitna 9/22 10 0 9 90 1 Adult Diptera, Hymenoptera, Plecoptera
#14
Susitna 9/21 19 0 10 30 60 Oligochaeta (?7); Adult Diptera and
#15 Hemiptera
Susitna 9/21 14 0 10 85 5 Adult Diptera and Hemiptera
#16
Susitna 9/21 8 1 14 85 0 Diptera Chironomid pupae

#19
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Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977,

(continued).

Estimated Percent of Combined Gut Contents

Location Date Numbey Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta Other
Susitna 9/20 19 0 30 65 5 Adult Hemiptera Diptera and Hymenoptera
#20 fragments; Diptera Chironomid larvae
Susitna 9/20 14 0 <5 >95 0 Adult Diptera
#21
Whiskers 9/24 4 0 >95 <5 0 Trichoptera pupae
Creek
Fourth of 9/22 7 0 15 75 10 Adult Diptera, Hemoptera, and Hymenoptera
July Creek :
Coho-Summer
Susitna 8/5 5 10 10 80 0 Adult Lepidoptera and unidentified :
#1 adult insect fragments ;
Susitna 7/27 1 70 0 30 0 Calanoid Copepoda; Adult insect
#6 fragments
Susitna 7/27 2 0 80 20 0 Diptera Chironomid larvae, unidentified
#f6A ’ adult insect fragments
Susitna 1/21 2 0 20 80 0 Unidentified adult insect fragments;
10 Diptera Chironomid pupae
Whiskers 8/5 2 10 10 80 0 Adult Coleoptera fragments
Creek
Chase -8/6 2 <5 0 >45 50 Sand grains; adult Hymenoptera and
Creek Diptera
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Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977,
(continued).

Estimated Percent of Combined Gut Contents

Location Date Number Immature Adult Predominate Organisms j
Specimens Crustacea Insecta Insecta Other g
McKenzie 7/27 3 0 10 90 0 Adult Diptera
Creek é
-
Coho-Fall
Susitna 9/24 14 <1 1 >98 0 Adult Hemiptera, Homoptera, Coleoptera,
i Lepidoptera and fragments
Susitna 9/24 13 0 <5 >35 60 3 salmonid juveniles; adult Coleoptera,
4 Hemiptera, Homoptera, Hymenoptera, Diptera:
Susitna 9/23 4 0 1 89 10 Adult Diptera, Coleoptera, Hemiptera,
#5 and Homoptera
Slough 9/23 1 0 70 30 0 Diptera Chironomid larvae; Ephemeroptera |
A Plecoptera nymphs; adult Diptera §
Susgitna . 9/23 1 0 40 60 0 Unidentified adult Insecta; Diptera
#8C Chironomid larvae
Susitna 9/22 1 <1 10 >84 5 Adult Diptera and Homoptera
#13 ' ,
Susitna 9/21 2 0 20 0 80 Algae; Diptera Chironomid larvae
#16
Susitna 9/21 2 ' 0 20 80 0 Adult Coleoptera and Diptera; Diptera
#19 ; Chironomid pupae .
Susitna 9/20 1 0 10 90 0 Adult Diptera

#21
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Appendix I Table 6.

Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977,

(continued).

Estimated Percent of Combined Gut Contents

Location Date Number Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta Other
Whiskers 9/24 6 0 20 80 0 Adult Homoptera, CoIéoptera, Hemiptera,
Creek Hymenoptera; Trechoptera pupae
Sockeye—Summér
Susitna 8/5 2 50 20 20 10 Calanoild and Cyclopoild Copepoda; Diptera
i1 adults and Chironomid larvae
Susitna 7/27 1 90 10 0 0 Cladocera Bosminidae
#5
Susitna 7/27 3 50 50 0 0 Ostracoda; Diptera Chironomid larvae
#6
Susitna 7/27 4 0 10 90 0 Adult Diptera, Homoptera, Hymenoptera
8
Susitna 7/29 10 0 90 10 0 Diptera Chironomid larvae
#12
Susitna 7/26 1 20 80 0 0 Diptera Chironomid larvae
17 ’
Susitna 7/14 3 20 40 40 0 Adult Diptera; Diptera Chironomid larvae;
#19 Cladocera Bosmididae
Susitna 7/26 11 50 50 0 0: Cladocera Bosminidae; Diptera Chironomid

#19

larvae



cL-1

Appendix I Table 6. Stomach content analysis of juvenile chinook, coho, and sockeye salmon collected in sloughs and
clearwvater tributaries of the Susitna River during summer and fall, Devils Canyon Project, 1977,

(continued).

Estimated Percent of Combined Gut Contents

Location Date Number Immature Adult Predominate Organisms
Specimens Crustacea Insecta Insecta Other

Sockeye-Fall

Susitna 9/24 1 5 10 85 0 Unidentified adult insect fragments;
#3 Diptera Chironomid larvae

Susitna 9/23 2 1 9 90 0 Adult Diptera
8

Susitna 9/23 12 <1 3 >95 <1 Adult Hymenoptera, Diptera, and
88 Lepidoptera

Susitna 9/21 2 5 95 0 0 Diptera Chironomid pupae and larvae
#11

Susitna 9/21 1 10 50 40 0 Diptera Chironomid larvae; unidentified
#19 adult insect fragments




APPENDIX IT

Tables in the following appendix include data on water quality and quantity
within the mainstem Susitna River and its clearwater sloughs and tributaries
collected by ADF&G and USGS water quality data collected at established

gaging stations.
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Appendix II :
Table 1. Susitna River discharge at Gold Creek (USGS provisional data) 1977.

i

May June July August September
Gauge Gauge \ Gauge ' Gauge t Gauge
Day Height Discharge Height Discharge Height Discharge Height Discharge Height Discharge

1 11.49 30,900 35,000 10.60 24,200 8.00 10,600

2 12.19 36,700 32,000 10.89 26,200 8.03 10, 700

3 12.44 39,000 32,000 10.49 23,400 8.02 10, 700
4 12.52 39,700 30,000 10.17 21,500 7.97 10,500
5 12.34 38,100 : 30,000 10.20 21,700 7.81 - 9,840
6 11.77 33,200 28,000 10.49 23,400 7.72 9,520

7 11.54 31,300 27,000 10.48 23,400 7.82 9,880
8 11.56 31,500 27,000 10.12 21,200 8.20 11,400
9 11.61 31,900 27,000 9.80 19, 300 8.48 12,500
10 11.93 34,400 28,000 9.90 19,900 8.05 10,800
11 12.39 - 38,500 28,000 9.98 20,400 8.81 14,000
12 . 13,02 44,200 30,000 10.12 21,200 9.34 16,700
13 ' 13.67 51,400 30,000 9.74 18,900 9.38 16,900
14 13.78 52,600 32,000 9.58 18,000 9,37 16,800
15 13.78 52,600 32,000 9.94 20,100 9.01 15,000
16 - 13.58 50,400 30,000 10.01 20,600 9.13 15,600
17 8.72 13,600 13.07 44,800 28,000 9.78 19,200 8.90 14,500
18 9,06 15,300 12.82 42,400 26,000 9.69 18,600 8.87 14,400
19 10.37 22,700 12.67 41,000 24,000 9.66 18,500 8.59 13,000
20 10,92 26,400 12,22 37,000 10.31 22,400 9.67 18,500 8.41 12,200
21 10.19 21,600 11.93 34,400 10.28 22,200 9.76 19,100 8.84 14,200
22 9.5 -~ 17,900 11,75 33,000 10.22 21,800 9.93 20,100 8.93 14,600
23 9,33 16,600 33,000 10.41 23,000 10.18 21,600 8.95 14,800
24 9.38 16,900 34,000 10.39 22,800 10.16 21,500 8.60 13,000
25 9.36 16,800 36,000 10.14 21,300 9,72 18,800 8.21 11,400
26 9.61 18,200 38,000 10.00 20,500 9.19 16,000 7.95 10,400
27 10.22 21,800 . 40,000 9.84 19,500 8.88 14,400 7.81 9,840
28 10.54 23,800 42,000 9.87 19,700 8.68 13,400 8.10 11,000
29 11.18 28,400 40,000 9,90 19,900 8.41 12,200 8.31 11,800
30 11.76 33,100 , 38,000 9.85 19,600 8.09 .11,000 . 8.48 12,500

31 11.34 29,700 10.11 21,200 7.85 10,000




. Appendix I Table 2. Water quality data and juvenile salmon surveys in sloughs and clearwazer tributaries of the Susitna River
- Detwaen the Chulitna River and Portage Creek, Devils Canyon Project, 1977.

Specific Gage Number of

Data Time Weathar Water Temperature °C . D.0. pH Conductance Height Fry
Comnditions Conditions Air Water (PPM) (uMHOS/CM) M) Observed
Slough #1 (26N O5W 11DAD)
7/18 1250 Sunny Silty 22.0 15.0 8.1 5.9 — .90 ——
7/30 1425 Sunny Siity 22.0 11.0 8.4 — 100 .38 ——
8/5 1340 Suany Siity 23.5 13.0 9.7 6.5 100 .76 ——
a8/12 1535 Cloudy Silty 18.0 11.5 8.4 6.6 2940 .76 130
8/22 1620 Cloudy Siley 17.5 14.0 3.9 — 100 .70 150
9/24 1530 Sunny ! Clear 16.0 6.0 3.4 6.0 125 .31 14
Slough #2 (26N O5W 02CDD)
7/18 1330 Suany —_— 22.90 11.5 8.7 6.2 — .26 500
7/30 1450 Suany ——— 21.0 10.0 B.6 — 150 .16 4
8/5 1440 Sunoy —— 20.0 3.0 8.4 8.5 190 .17 100
B8/12 1615  Suony . 18.5 10.9 6.7 7.1 130 .18 60
8/22 1520 Cloudy ——— 15.0 10.9Q 8.0 ——— 130 .16 125
9/10 1130 Rain —— 10.0 8.0 10.1 6.0 102 — ——
Slough #3 (27N 05W 35CCB)
7/17 1800 Sunny Siley 25.5 19.5 8.3 5.9 —_— _— —
7/30 16G0 Suany Clear 19.0 13.5 7.1 — 125 — 2
8/5 1745 Sunny Clear 18.5 1.0 7.0 5.5 100 — 100
8/12 1800 Sunny Clear 20.5 10.0 5.4 6.2 1o —_ 465
8/22 1800 Sunny Clear 17.0 13.0 5.6 —— 100 _ 300
9/10 1100 Rain Silty 10.2 6.8 6.6 5.5 72 — —_—
9/24 . 1245 Sunay Clear 16.0 5.3 8.2 5.5 85 _— 350
Slough #4 (27K O5W 25CCC)
7/17 1725 Sunny Clear 22,0 17.0 7.5 6.5 ——— .33 1,000+
8/14 1800 Rain Clear 17.5 15.0 9.1 6.0 100 .82 500
9/10 G900 Rain Silty 9.0 10.1 1.1 6.0 78 .81 —
5/24 1120 Sunny Clesr 7.0 6.2 10.9 5.0 85 .82 52
Slough #5 (27N OSW 01CCA)
7716 1050 —_—— Silty 23.0 17.0 4.3 7.3 — .58 —
7/27 1800 Suany Rusty 22.0 18.5 5.4 6.3 120 G — 5
B8/6 1200 Rain 16.0 15.0 7.2 . 6.0 ’ 105 .28 10
8/13 0845 Rain — 14.0 13.3 2.7 6.0 180 .13 —_—
! 8/21 1330 Bain —— 21.0 14.0 1.2 -— . 240 A1 —
8/25 1730 Parcly —_— 17.0 15.0 7.6 6.5 100 -— 7
Sunny
9/9 1915 Overcast Alzae 11.0 12.5 10.8 6.0 88 — 99
9/23 1720 Overcast — 11.90 9.9 11.G 5.0 68 — 4
Slough #6 (279 O5W 01BAD)
7/16 1115 — —— 23.5 14.0 9.2 7.0 — 85 —_—
7/27 1715 Sunny Rusty 24.0 22.0 6.2 6.7 1aqo .36 100
8/6 1230 Rain Rusty 19.5 14.0 5.6 5.0 100 .57 5
8/13 0800 Rain Rusty 13.5 12.0 4.8 6.0 110 .42 12
8/21 1315 Rain Rusty 21.0 16.0 7.2 — 100 .39 42
8/29 1700 Partly Rusty & 18.5 17.2 9.8 6.0 130 .33 —_—
Sunny Algae
9/9 1850 Overcast Rusty & 11.0 12.5 10.8 6.0 88 —_ —
Algae

9/23 1650 Overcast [ — 11.0 8.3 10.4 6.0 38 .36 _—
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Appendix II Table 2. Water quality dara and juvenile salmon surveys in sloughs and clearwater tributaries of the Susitna River
between the Chulitna River and Portage Creek, Devils Canvon Proiect, 1977 (continued).

Specific Gage Number of
Date Time Weather Water Temperature °C  D.0. pH Conductance Height Fry
Conditions  Conmditions Air Warer (PPM) . (uMHCS/CY) (M) Chserved
Slough #7 (28N 05W 12DCA)
7/13 1530 Sunny Clear 20.0 14.9 8.4 8.1 — —— ——
8/4 1300 Sunny Clear 16.0 12.0 11.2 — 100 —— —
8/11 2025 Sunny Clear 16.0 17.0 9.4 6.0 130 — 12
8/19 1930 Sunny Clear 17.5 16.0 8.1 — 100 —— 10
8/29 1330 Partly Clear 18.0 17.0 11.0 6.0 90 — 30
Sumny
9/9 1815 Qvercast Clear 11.0 14.5 10.0 5.0 100 — 80
9/23 1550 Overcast Clear 11.0 9.0 12.2 5.0 100 — —
Slough #8 (28N 04W O7BCB amd 07BCC)
7/13 1500 Sunny Clear 18.0 12.0 9,2 7.8 —— .36 3,500
7127 1510 Sunny Clear 23.0 13.5 9.1 7.3 70 .26 ——
8/4 1533 Rain 16.0 9.5 9.2 — &3 — r————
8/11 181S Sunny Clear 16.0 3.0 10.4 6.2 90 .26 670
/19 1850 Sunny Clear 18.0 1.0 9.2 —— 102 .25 500
8/29 1500 Sumny Clear 18.5 11.3 10.3 6.0 70 .24 ——
9/9 1800 Ovarcast 12.5 8.8 10.7 — 100 .21 1,200
9/23 1500 Overcast 12.0 7.8 9.8 5.0 100 .20 35
Slough #8A (30N 03w 20C, 29BBB and 30A)
7/12 1730 Sumny Clear 23.0 17.0  10.1 7.6 — — —_—
8/3 1730 Fair Silty 1%.0 16.0 8.4 6.8 146 — 1,500
8/11 1400 Suany Clear 17.5 17.0 7.1 6.5 175 —_— —
8/19 - 1400 Sunny Clear 17.0 14.0 8.0 —— 45 — 2,000
8/29 0825 Partly Clear 5.0 10.0 10.3 5.8 118 — 90
Cloudy
9/9 1350 Partly Clear 12.5 12.5 10.1 5.0 145 — 135
Cloudy
9/22 1700 Overcast —— 5.0 7.1 10.3 5.6 75 — ——
Slough #8B (29N 04W 02C2A)
7/13 1105 Sunny silty 17.0 11.9 8.1 7.9 _— —_— 1,000
8/4 1000 Sunny Silty 14.0 8.5 9.2 6.5 100 —_— —_—
8/11 1515 Sunny Clear 19.5 13.0 8.4 6.7 17¢ — 560
8/1% 1510 Sunny Clear 17.0 12.0 7.7 — 200 — 650
8/29 0930 Partly Clear 12.0 7.2 11.2 5.8 110 —— 350
Cloudy
9/9 1510 Partly Clear 14.0 9.9 3.8 5.0 135 — —
Cloudy
9/23 1100 Suzny Clear 8.5 5.0 10.8 5.8 68 — 25
Slough #8C (29N 04W 02€CC)
7/13 1140 Sunny Clear 21.3 9.5 7.2 7.8 — — 500
8/4 1100 Sunny Clear 16.0 7.5 1.3 6.0 80 — 30
8/11 1625 Sunny Clear 16.5 11.0 7.2 6.9 Jo0 —_—— 34
8/18 1540 Sunny Clear 16.0 11.0 6.8 — 130 —— 850
8/29 1020 Partly Clear 11.¢ 5.9 9.0 5.5 60 — ——
Cloudy
9/9 1540 Partly Clear 14.0 8.8 7.5 5.5 60 —_ —
Cloudy
9/23 1130 Sunny Clear 10.0 7.0 10.8 5.6 45 —_— 7
Slough #8D (29N 04W 11BBA)
7/13 1200 Sunay Clear 23.0 11.0 11.0 7.2 _ —_— —
8/4 1130 Sunny Clear 17.0 8.0 9.2 3.0 50 —_— 4
8/11 1640 Sunny Clear 18.0 14.0 8.0 6.9 .90 — —_—
i 8/19 1600  Summy Clear 15.0 13.0 8.6 — 130 — 40
‘ 8/29 1045  Partly Clear 13.2 8.0 10.8 5.8 58 —_ S0
Cloudy
9/9 1600 Partly Clear 13.0 9.9 9.8 3.5 72 — 750
Cloudy
9/23 1210 Sunny Clear 12.2 6.5 10.3 5.6 35 — 1
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Appendix IT Table 2. Water quality data and juvenile salmon surveys in sloughs and clearwater trxibutaries of thé Susitna River
batween the Chulitna River and Portage Creek, Devils Canmyon Project, 1977 (continued}.

Specific Gage Number of
Data Tima Weather Watar Temperature °C D.O. pH Conductance Height Fry
Conditions Conditions Air Water (PPM) {uMHOS /CM) ;8] Observed
Slough A (30N 04W 25DBB)
7/13 1020 Sunny Clear 17.5 9.0 9.9 7.7 — — —
8/3 1830 Sunny Clear 26.0 12.0 7.0 6.3 110 ——— 20
8/11 1415 Sunny Clear 15.5 14.0 7.1 8.9 110 —— 27
8/19 1415 Sunny Clear 20.4Q 13.0 7.1 —— 200 — 35
8/29 0900 Parzly Clear 11.0 9.8 11.3 5.0 110 —_— —
Cloudy
9/9 1400 Partly Clear 12.2 9.9 12.4 — 85 — —
Cloudy
9/23 1010 Sunny Clear 5.2 6.0 9.8 5.6 38 —— 3
Slough #9 (30N 03W 16BD)
7712 1600 Clear Silcy 20:0 15.5 9.6 8.0 — .39 —
7727 0850 Cloudy Clear 15.0 8.0 8.9 6.7 190 .38 40
8/3 1630 Clear Siley 17.0 13.0 8.8 7.0 115 .39 —
8/11 1200 Clear Clear 17.0 11.0 7.7 6.8 175 .38 140
8/19 1130 Claar Clear 17.0 10.0 8.0 — 210 .38 700
8/2% 1015 Rain Clear 15.0 12.0 7.0 5.4 _ .38 600
9/9 1230 Overcast Clear 11.0 8.0 9.9 6.0 135 .36 250
9/22 1500 Clear Clear 10.5 7.8 10.8 5.6 100 .43 78
Slough #10 (31N 03W 364AB)
7/8 1115 Claar Clear 22.0 7.0 11.0 6.8 — .68 —
7/12 1443 Clear Clear 22.0 1.5 9.1 7.8 —— .81 -—
7727 0850 Partly Clear 19.0 7.0 9.7 6.5 130 .71 1,000
Cloudy .
8/3 1135 Clear Clear 16.0 7.5 3.4 6.5 100 .88 1,000
8/19 0s00 Clear Clear 12.0 6.0 8.5 6.0 140 .65 1,200
8/26 1413 Rain Clear 13.0 4.0 7.0 6.4 —_— .52 2,500
a9/9 1015 Overcast Clear 3.0 5.1 9.6 6.0 1435 .30 250
Slough #11 (31N 02W 30AaAB, 20B, 20C)
7/1 1500 Claar Clear 23.0 10.0 — — 1.38 —
7/12 1350 Clear Clear 23.0 1.9 10.6 7.8 — 1.24 3,000
7/27 1745 Parcly Clear 27.0 12.0 il.0 7.9 — <1.00 8,000
Cloudy
8/2 2010 Clear Siley 14.0 9.0 9.2 7.5 — <1.00 —~———
8/3 171¢ Mostly Siley 28.0 12.0 u.c 7.3 180 <1.00 8,000
Sunny .
8/10 1500 Parcly Siley 18.5 .0 10.0 7.0 155 <1.00 8,000
Cloudy
8/17 1530 Clear Silty 15.0 9.0 11.0 — 150 1.08 8,000
8/28 1820 Clear Clear 13.0 8.5 9.8 5.0 170 192 10,000
9/8 1900 Clear Clear 10.5 5.2 10.8 5.5 190 .89 2,000
9/22 1215 Clear Clear 8.5 6.2 11.5 5.6 105 1.00 87
Slough #12 (31N 02w 19DCD)
7/1 1400 Mogtly Siley 22.0 11.0 — — — —— ————
Cloudy
7/12 1330 Clear Siity 23.0 — 9.1 8.2 _— .95 —
7/27 1545 Partly Silty 20.0 9.0 8.0 7.6 150 .85 30
Cloudy
8/2 1945 Clear Silty 14.0 9.5 9.2 6.8 200 <1.00 —
8/3 1540 Mostly Clear 20.0 11.0 9.0 7.5 200 .94 175
Sunay
8/10 1540 Clear Siley 17.5 13.0 8.9 7.4 170 .85 10
8/17 1600 Rain Siley 15.0 10.0 10.0¢ — . 175 .80 —
8/23 —— _— —— B — — —_— 10
8/28 1750 Clear 15.0 10.0 10.0 6.0 - 158 —_— 10
9/8 1830 Rain Siley 10.0 9.1 11.1 6.0 160 .51 9
9/22 1200 Clear Clear 7.0 6.0 .o 6.5 175 .64 0
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Appendix II Table 2. Water quality dacta and juvenile salmon surveys in sloughs and clearwater tributaries of the Susitna River
between the Chulitna River and Portage Creek, Devils Canyen Project, 1977 (continued).

Specific Gage Number of
Date Time Weather Water Temperature °C  D.O0. pH Conductance Reight Fry
Conditions Conditions Alr -~ Water (PEM) {uMBOS /) (M} Observed
Slough #13 (31N 02W 19DAB)
/1 1340 Mostly Clear 24.0 7.0 —— —_— —— — —
: Cloudy i
7/12 1310 Clear Clear 26.0 —— 1.1 7.7 — .26 ———
7/28 1210 Clear Clear 25.0 7.0 10.0 7.4 180 .25 75
8/2 1900 Clear Clear 18.0 7.5 9.6 6.5 185 .27 400
873 1800 Partly Claar 25.0 7.0 9.0 7.5 180 .26 75
Cloudy
8/19 1500 Clear Clear 20.0 2.0 8.8 .9 205 .25 310
8/17 1630 Clesr Clear 15.0 7.0 11.0 _— 176G .25 400
8/28 1725 Clear Clear 15.0 7.0 9.5 6.0 160 25 400
9/8 1800 Clear Clear 10.0 7.9 11.7 6.0 130 ©.29 120
9/22 1230 Clear Clear 8.5 5.0 1.4 6.0 105 .25 5
Slough #14 (31N 02W 19A44)
7/1 1300 Mostly Clear 26.0 15.0 — — —_— .58 —
Cloudy
7/12 1240 Clear Clear 26.0 — 7.1 7.4 — 243 —
7/28 1305 Clear Clear 26.0 15.0 9.0 6.9 835 .35 —_—
7/29 0950 Clear Clear — — — — —_— —— 500
8/2 1800 Clear Clear 18.0 13.5 7.1 6.3 85 — 2,000
8/3 1900 Partly Clear 18.0 11.0 6.8 6.0 80 L2 ———
Cloudy
8/10 1435 Clear Clear 18.0 15.0 7.8 6.0 95 .35 100
8/19 0830 Clear Clear 12.0 10.3 7.8 6.0 78 .28 120
8/28 1530 Rain 10.Q 14.0 —_— &.5 — .23 500
8/28 1645 Clear Clear 13.0 12.0 8.0 6.5 83 .65 100
9/8 1720 QOvercast Cloudy 12.0 8.9 10.8 3.5 50 1.15 20
9/22 1030 Clear Clear 7.5 6.5 10.3 5.6 34 .50 10
Slough #15 (31N 02W 17CAC)
7/1 1235 Mostly Clear 25.0 15.0 —_— -~— _ .28 —_—
Cloudy
7/12 1215 Clear Siley 22.5 14.0 8.3 8.4 — .66 ——
7726 1745 Cloudy Silty 18.5 13.5 7.3 6.7 70 ’ .53 1,500
8/2 1400 Mostly Silty 17.0 12.5 7.8 6.4 105 .93 2,000
Cloudy
8/10 1145 Cloudy Silty 22.5 12.5 7.2 6.4 105 .55 —_—
8/16 2000 Clear Silty 16.5 14.0 6.8 6.0 78 .53 1,000
8/28 1515 Clear Clear 16.0 8.8 8.8 6.0 58 .BG 155
9/8 1410 Overcast Clear 7.0 10.6 1.2 5.5 30 —_ 20
9/21 1830 Rain Clear 7.5 8.5 10.8 5.6 8 .29 19
10/5 Clear Clear ~09 50
(Ice Zover) -
Slough #16 (31K 0ZW 174AC)
7/1 1210 Partly Clear 21.5 8.0 ———— ——— — .68 ——
Cloudy
7/11 1600 Clear Clear — — 9.0 7.2 — .26 —
7/26 1710 Mosgtly Clear 17.5 12.5 9.5 6.7 50 .17 9,000
Cloudy
8/2 1248 Cioudy Silty 6. 11.5 10.4 7.6 95 .72 ——
8/3 1200 Partly Silty 21.0 11.5 —— — —— .48 99
Cloudy -
8/10 1100 Cloudy Clear 1.0 11.0 10.8 6.6 80 .18 600
8/16 1925 Clear Clear 16.0 11.5 8.7 6.0 73 .17 —_—
8/28 1500 Clear Clear 17.0 10.0 9.5 6.0 75 — —
9/8 1340 Overcast Clear 10.5 7.2 11.6 6.0 50 . .08 300
9/21 1500 Rain Clear 8.0 5.5 10.2 5.6 - 10 -_— 18
S . 10/5 ———— Clear Clear —— — — — — .13 150

(Ice Covar)
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Appendix IT Table 2, Water quality data and juvenile salmon surveys in sloughs and clearwater tributaries of the Susitna River
betwean the Chulitna River and Portage Creek, Davils Canyon Projact, 1977 {continued).

Specific Gage Number of
Date Time Weather Water Temperature °C  D.0. pH Conductance  Height Fry
Conditions Comditioms Adr Water (PPM) {uMBOS/ Q1) (M Observed
Slough #17 (31N 02W 09DBD)
6/14 0030 Clear Silry — — — — — 1.03 —
6/30 2345 Clear silty 9.0 6.0 9.0 6.9 140 .84 —
7/7 1740 Mostly Silry 1%.0 16.9 — _— — .71 —
' Sunny
7/11 1710 Clear Silty — — 0.8 7.5 — .94 50.
7/26 1315 Clear Clear 20.0 8.5 3.8 6.8 90 .84 900
8/2 1145 Clear Silry 17.0 8.0 10.2 6.2 a5 1.12 1
8/10 1000 Cloudy Clear 20.0 7.0 8.4 6.0 95 .83 230
8/16 1830 Clear Clear 16.0 9.5 9.9 6.3 100 .82 3
8/28 1100 Clear Clear 17.0 6.5 8.5 5.5 58 .75 15
9/8 1200 Rain Clear 8.0 4.5 10.8 6.5 50 W17 10
9/21 1400 Rain Clear 7.5 4.5 10.8 5.9 70 .37 —
10/5 ——— Cleaar Clear — — — —_— — .12 &
' (Ice Cover)
Slough #18 (31N 02W 10CBC)
717 1725 Mostly Clear 19.0 15.0 9.7 7.2 — .51 —
Sunny
7/11 1720  Clear Clear 20.C 13.5 9.1 7.5 —— .85 —_—
7/26 1245 Claar Clear 25.0 12.0 7.8 7.3 140 .63 1,000
B/2 1125 Clear Clear 15.0 8.5 8.2 6.7 145 .98 125
8/10 0945 Clowdy Clear 20.5 9.0 7.0 6.4 115 .63 60
8/16 1835 Clear Clear 15.0 12.0 8.4 — 125 .60 100
8/28 1015 Clear Clear 13.0 7.0 5.4 5.5 80 —_— —
9/8 1230 Rain Clear 9.5 8.2 9.7 5.5 88 .48 12
9/21 1330 Rain Clear 7.5 6.0 10.4 6.0 100 .52 3
10/5 — Clear Clear —_— _ — — —_— .47 50
(Ica Cover)
Slough #19 (31N 02W 10DBD)
6/30 2235 Mostly Clear — — 10.0 7.2 125 T4 —
Sunny
717 1700 Clear 20.0 12.0 — -— —— .43 —
7/11 1745 Clear Clear 15.0 18.5 11.4 6.7 — .54 —
7/26 1210 Mostly Clear 20.0 8.5 9.5 7.7 150 .54 2,000
Cloudy
8/2 1000 Partly Clear 11.5 7.5 10.8 6.6 130 .78 2,000
Sunny
8/10 0845 Cloudy Clear 17.0 9.0 8.6 6.4 140 .53 200
8/16 1750 Cloudy Clear 18.5 10.0 8.3 6.8 130 .53 800
8/27 2010 |, Cloudy Clear 12.0 8.5 9.0 6.9 100 .19 100
9/7 1935 Rain Clesr 9.0 7.0 8.9 6.5 100 .17 —
9/21 1100 Rain Clear 6. 5.0 10.8 5.5 100 .17 11
16/5 — Clear Clear — _— -— -— — .11 500
(Ice Cover)
Slough #20 (31N 02W 11BZD)
6/30 2130 Mostly silty 14.0 9.0 10.0 7.8 70 .33 —_
Sumy
7/7 1630 Silty 24.0 12.0 —_— -— — .39 —_—
7/11 1817 Clear Clear 19.0 12.0 10.4 7.5 — .37 —
7/25 2045 Mostly Silty 13.0 10.0 10.8 7.% 75 .34 56
Cloudy
8/1 1855 Mostly Siley 15.5 i1.5 10.4 7.0 125 .56 —
Sunny
8/9 1945 Cloudy Clear 16.5 12.5 9.6 6.7 140 .31 700
8/16 1725 .Partly siley 18.0 13.0 9.8 7.2 180 —_— 700
Cloudy .
8/27 1945 Mostly Silty 12.5 11.5 10.3 6.0 90 _ 1,000
Sunay
9/7 1910 Rain Clear 9.5 7.2 9.8 6.0 60 .38 —
$/20 1%1¢ Rain Clear 6.0 5.1 12.2 —— 60 .77 19
10/5 _ Clear Clear -_ — — _— —_ 44 —_

{Ice Caver)
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Appendix II Table 2. .Water quality data and juvenile salmon surveys in sloughs and clearwater tributaries of the Susitna River
between the Chulitna River and Portage Creek, Devils Canyon Project, 1977 {continued).

Specific Gage Number of
Date Time Weathar Water Temperature °C  D.0. pH Conductance Haight Fry
. Conditions Conditions Air Water (PPM) (udHOS /CM) (M) Cbserved
Slough #21 (32N 02W 36CCC)
6/30 1940 Mostly Silty 19.5 7.0 8.0 7.9 175 .32 —
Sunny ’
7/7 1530 —— Silry 14.0 24.0 —— — — .25 i
7/11 2010 Clzar Clear 21.5 8.0 10.2 7.9 —_— .30 ————
7/25 1945 Clear Clear 19.5 8.0 £.9 8.0 180 .28 —
8/1 1710 Mostly Silty 17.0 10.0 9.6 6.8 20¢ .43 33
Cloudy
8/9 1300 Mastly Siley — 9.0 9.9 7.6 245 .26 385
' Cloudy
8/16 1835 Clear Silty 13.0 12.0 8.5 7.7 210 .29 600
8/27 1320 Partly Clear 17.0 7.5 10.2 6.7 170 — 180
) Cloudy .
9/7 1730 Rain Clear 11.5 7.5 10.4 6.0 135 — ————
9/20 1300 Rain Clear 7.0 3.9 11.6 5.6 145 —_— 15
10/5 —— Clear Clear — —_— —_— _ -_ .01 350
(Ice Cover)
Whisker's Creek (26N 05W 034AC)
Dowvnstresm Gage
7/17 1820 — Silty 22.0 15.5 3.0 6.2 — — —
7/30 1530 — Clear 21.5 17.0 8.9 —_— 95 44 ——
8/5 1525 — Siley 17.0 13.0 10.8 6.0 100 .53 —e
8/12 1635 — Siity 17.0 14.0 .8 7.0 80 ) .52 ——
8/22 1700 — siity 17.5 16.0 $.0 —_— 70 .48 200
9/10 1000 Rain Clear 9.5 9.1 10.8 5.5 30 .13 ——
9/24 —— — ——— — —— —_— — - .25 —
Upstream Gage
7/17 1825 — Clear 25.0 15.5 9.3 5.3 —_ —_ —
7/30 1540 B — Clear 20.0 16.0 10.8 —_ 60 .76 1,000
8/5 1535 — Clear 17.5 14.5 9.5 5.6 50 .78 ——
8/12 1700 — Clear 19.5 14.0 2.5 6.3 &0 .78 5300
8/22 1715 — Clear 17.0 15.5 9.9 — 35 .76 200
9/10 ——— Rain Clear — —— —— — — .78 ——
9/24 1320 ————— Clear 8.0 7.0 1.2 5.5 38 .69 10
McKenzie Creek (29N 04W 3J2ARBA)
7/13 1350 Sunny Clear 21.0 11.0 1.2 8.0 —_— —_— 30,000
7/27 1405 Sunny Clear 20.5 10.5 10.8 7.7 105 — 12,500
B/4 1310 Sunny Clear 16.0 8.5 11.8 6.9 100 — 2,000
8/11 1800 Sunny Clear 17.0 1.¢ 9.8 5.9 125 —_— 1,800
8/19 1800 Suany Clear 16.0 10.0 10.3 —_— 105 — 1,300
8/29 1200 Overcast Clear 12.0 8.5 13.8 5.2 130 —_— 3,500
9/9 1650 Overcast Clear 13.5 9.9 10.8 5.5 78 — 2,500
9/23 1340 Overcast Clear 12.5 7.3 10.38 5.5 70 — 20
Chase Creek (27N 05W 123CC)
7/16 1130 Sunny . Clear -23.0 16.0 12.8 7.0 —— —— .
8/6 1330 Sumny Clear 21.0 17.0 9.6 6.0 60 —_— 10,000
8/13 0905 Sunny Clear 15.0 13.0 8.6 6.0 78 — 5,000
8/21 1400 Sunny Clear 21.0 18.0 8.1 —_— 50 —_ 5,000
8/29 1800 Overcast Clear 19.0 14.5 8.9 6.5 48 —_ —
9/9 1935 Qvercast Clear 11.6 11.2 10.8 5.5 45 —_— ————
9/23 1800 Overcast Clear 10.5 11.2 7.5 5.0 52 -_ -—_—
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Appeadix II Table 2. Water quality data and juvenile salmon surveys in sloughs and clearwater_trihutaries of the Susitna River
between the Chulitna River and Portage Creek, Devils Canyom Project, 1977 (continued).

Specific Gage Number of
Date Time Weather Water Temperature °C D.0. pH Conductance Height Fry
Conditions ,Conditions Alr Water (PPM) {(udHOS/CH) (M) Cbserved
Lane Creek (28N 05W 12DAA)
7/13 - 1450  Sumy Clear 18.0 11.0 5.6 7.7 —_— —_ —_—
7/27 1535 Sumny Clear 24.5 12.0 10.9 8.0 60 — —
8/4 1420 Sunny Clear 17.0 11.0 10.4 5.4 60 —_— —
8/11 2000 Sumny Clear 17.0 1.0 10.0 6.2 90 _— —
8/19 1900 Sunay Clear 18.0 12.0 9.0 -_ 90 —_— —_—
§/29 1430 Ovarcast Clear 24.0 10.5 10.7 6.0 62 — —
9/9 1730 Ovarcast Clear 13.0 9.0 11.4 _ 99 _— —
9/23 1520 Overcast Clear 14.0 6.2 10.6 5.0 75 _— —
Fourth of July Creek (30N 03W 03DAC)
7/29 1140 Claar Clear 23.0 15.0 9.0 7.3 30 _— —
8/3 1300 Clear Clear 22.¢ 16.0 $.0 7h 125 — 5,000
8/11 0945 Clear Clear 14.0 13.0 9.5 7.1 50 _— —_—
8/19 1030 Clear . Clear 15.3 14.0 9.2 _— 45 — _—
8/26 1230 Rain Clear 12.0 12.0 6.6 8.0 —_ _— 18
8/28 2010 Partly Clear 12.5 11.0 9.8 5.5 2% —— ———
Cloudy
9/9 1120 Cloudy Turbid 10.0 a.1 11.5 5.5 46 — —
9/22 133¢ Clear Turbid 9.0 7.0 11.7 5.6 31 — 7
Gold Creek (31N G2ZW 20BAD)
6/14 2100 Rain Turbid 11.0 4.0 12.0 7.8 60 —_— —
7/21 . 1200  Partly Clear 23.0 10.0 1.0 7.8 160 _— —
Cloudy
8/17 1400 Rain Claar 16.5 11.0 12.0 200 —_— ——
9/22 103¢ Clear Clear —— —— —_— — —_ — 28
Indian River (31N 02W 09CDA)
7/29 1140 Clear Clear 20.0 12.0 11.0 7.1 50 -_— ——
8/18 1330 Partly Clear 17.0 12.0 11.0 7.5 40 —— 581
Cloudy
8/28 1430 Partly Clear 17.¢ 12.0 11.2 6.0 43 ) _— ——
Cloudy
9/8 1300 Cloudy Clear 10.G 7.8 10.0 5.9 40 -_— —_—
Porctage Creek (32N OlW 26CDB)
717 1200 Clear Clear 27.0 10.0 14.0 7.5 —_ — —
7/28 1643 Claar Clear 23.0 13.0 10.0 7.8 a0 -_— —
8/25 1200 —— Clear —— 11.0 —_— -—_ -_— —_ 6
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Apper k II
Table 3.

Devils Canyon Project, 1977.

)

Thermograph set in Rabideux Creek, upper sub-area; daily maximun and minimum water temperatire,

Temp. °c Temp. °c Temp. °c Temp. °c Temp. °c

Date Max. Min Date Max. Min. Date Max. Min. Date Max. Min. Date Max. Min.

5/25 8.2 .8.2 6/27 14.7 14.3 7/30 16.0 15.6 9/1 11.0 10.9 10/5 4.0 3.0

26 10.0, 8.2 28 14.3 14.2 31 15.6 15.3 2 10.9 10.9 6 3.9 3.5

27 10.0 9.8 29  15.5 14.2 8/1 15.2 14.8 3 10.8 10.7 7 4.0 3.5

28 11.7 10.0 30 15.2 14.1 2 14.8 14.7 4 10.7 10.0 8 4.0 3.9

29 10.8 9.2 7/1 15.6 14.1 3 16.0 14.8 5 .10.0 10.0 9 4.1 4.0

30 10.1 9.2 2 14.8 13.7 4 15.8 15.4 6 10.0 10.0 10 4.5 4.1

31 11.7 10.1 3 14.4 13.0 5 15.4 14.6 7 10.0 10.0 11 5.5 4.5

6/1 12.6 11.3 4 13.1 13.0 6 15.3 14.6 8 10.0 10.0 12 5.7 5.5

2 14.1 12.6 5 13.2 13.0 7 15.2 15.0 ‘9 10.0 10.0 13 5.7 3.7

3 14.8 13.0 6 13.9 13.0 8 15.1 14.9 10 10.0 10.0 14 4.0 3.9

4 13.3 10.8 7 15.3 13.2 9 16.0 15.1 11 10.0 10.0 15 4,0 3.9

5 10.8 10.4 8 16.3 13.2 10 15.9 15.0 12 10.0 10.0 16 4.0 3.9

6 10.7 10.4 9 17.2 14.2 11 15.0 14.0 13 9.9 9.9 17 4.0 3.8

7 11.0 10.8 10 17.9 14.5 12 14.0 13.7 14 9.9 9.9 18 3.8 3.2

8 12.3 10.0 11 .18.8 15.1 13 14.8 13.8 15 9.9 8.8 19 3.2 2.5

9 . 12.8 12.3 12 18.8 15.0 14 14.7 14.7 16 8.8 8.3 20 2.5 2,2

10 13.6 12.8 13 16.0 15.0 15 14.7 14.7 17 8.3 8.3 21 2.2 1.8

11 13.6 13.6 14 15.5 15.0 16 14.7 14.7 18 8.3 8.3 22 1.8 1.7

12 13.6 13.6 15 15.0 14.0 17 14.7 14.5 19 8.3 8.3 23 1.8 1.7
13 13.6 13.6 16 17.0 14.0 18 14.5 14.4 20 8.3 7.7
14 14.4 13.6 17 16.8 14.0 19 14.6 14.4 21 7.7 7.7
15 14.7 14.5 18 16.5 14.0 20 15.5 14.4 22 7.7 7.5
16 14.8 14.8 19 15.8 13.9 21 15.5 14.3 23 7.5 7.2
17 14.8 14.5 20  14.8 13.9 22 15.5 14.5 24 7.2 6.7
18 14.5 13.3 21 14.9 14.7 23 14.8 13.5 25 N/A N/A
19 13.3 13.2 22 15.2 13.7 24 14.0 13.9 26 N/A N/A
20 14,2 13.5 23 15.3 13.0 25 13.9 13.7 27 7.5 7.5
~ 21 14.2  14.0 24 16.0 13.0 26 13.7 13.0 28 7.5 7.2
22 14.0 13.6 25 15.3 14.4 27 13.0 12.4 29 7.2 6.8
23 13.3 13.0 26 15.3 14.4 28 12.4 11.5 30 6.8 5.5
24 14.4 13.0 27 15.3 14.3 29 11.3 11.3 10/1 5.5 3.0
25 13.9 13.8 28 16.4 14.3 30 11.3 11.0 2 3.0 2.4
26 14.9 13.8 29 16.0 15.6 31 11.0 11.0 3 2.5 2.4
4 3.0 2.5
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Appendix II
Table 4. Thermograph get in Montana Creek, upper sub-area; daily maximum and minimum water temperature,
Devils Canyon Project, 1977.

Temp. ©°C Temp. ©C Temp. ©C Temp. ©C Temp. ©C
Date Max. Min Date Max, Min, Date Max. Min. Date Max, Min .Date Max. i
5/25 3.0 2.8 6/27 10.1 9,5 8/17 13.2 12.5 9/19 6.0 5.5 11/1 0
26 5.1 3.2 28 10.1 9,3 18 13.2 12,0 20 5.8 5.5 2 0
27 5.2 2.9 29 10.5 10.0 19 13.8 12.3 21 6.5 5.6 3 0
28 6.5 4.7 30 10.3 10.1 20 13.7 12.6 22 6.8 5.0 4 0
29 - 3.9 3.0 7/ 1 11.1 9.8 - 21 13.6 12.6 23 5.6 4,7 5 0.
30 4.9 3.0 2 11.1 10.5 22 13.3 12.7 9/24-10/24 N/A N/A 6 0.
31 5.8 4.0 3 10.5 10.0 23 13.7 13.0 10/ 5° 3.4 3.0
6/ 1 5.3 4.0 4 10.5 10.1 24 13.2 12.7 6 3.5 3.3
2 5.8 4.0 5 10.0 10.0 25 12.7 11.3 7 4.0 3.6
3 6.9 4,0 7/24 N/A N/A 26 11,6 11.0 8 4,1 4.0
4 4,5 4.1 - 25 14.0 12.3 27 12.0 10.5 9 4.4 4.2
5 4.7 4,1 26 14.0 11.7 28 11.0 9.8 10 4.5 4,5
6 5.1 4.5 27 14.8 12.7 29 10.6 9.9 11 4,5 3.2
7 5.5 5.0 28 15.0 13.7 30 10.6 9.8 12 3.8 3.2
8 7.0 5.1 29 13.8 12.7 31 10.2 9.8 13 3.9 3.4
9 6.5 6.1 30 13.8 11.0 9/ 1 10,2 9.2 14 3.4 3.0
10 7.8 6.1 31 12.8 11.3 .2 10.2 9.8 15 3.0 2.3
11 7.8 7.2 8/ 1 13.7 11.0 3 11.9 9.6 16 2,3 1.1
12 7.0 6.7 : 2 14,0 12.8 4 10.1 9.4 17 1.1 0.8
13 7.6 6.4 3 12.8 12.1 5 10.0 9.8 18 0.8 0.7
14 8.3 7.2 4 12.2 11.1 6 9.8 8.4 19 0.8 0.8
15 8.0 7.7 5 12.2 11.8 7 8.4 8.4 20 0.9 0.2
16 7.7 7.5 6 11.0 10.5 8 8.7 8.4 21 0.5 0.1
17 8.0 7.7 7 12.8 10.8 9 9.0 8.8 22 0.8 0.5
18 7.8 7.0 8 13.2 12.5 10 8.9 8.9 23 0.6 0.5
19 8.7 6.9 9 12.8 11.7 11 9.0 8.6 24 0.6 0.4
20 9.8 8.3 10 12,5  11.5 12 8.6 7.7 25 0.6 0.5
21 9.0 9.0 11 13,0 11.8 13 7.7 7.7 26 0.8 0.5
22 9.0 8.8 12 13.5 12.7 = 14 7.9 7.5 27 0.9 0.7
23 9.0 8.5 13 13.0 12.3 15 7.5 6.6 28 0.8 0.8
24 - 10.9 8.7 14 12.7 12.2 16 7.2 6.3 29 0.9 0.8
25 10.7 9.5 15 12.9 12.0 17 6.8 6.3 30 0.9 0.5
26 11.0 9.5 16 13.7 12.1 18 6.8 5.7 31 0.5 0.3




Appendix ITI Table 5.
Water chemistry data, Rabideux Creek, Devils Canyon Project, 1977.

D.0. Hardness Alkalinity
Date (mg/1) pH (mg/1) (mg/1)

Upper Sub Area

5/25 11 6.6 17 17 /
6/7 12 7.3 34 17
6/16 8 7.0 34 34
6/30 7 7.3 51 51
7/13 6 6.5 51 51
7/26 8 7.0 51 51
8/8 7 7.0 51 51
8/23 6 6.8 51 51
9/15 8 6.8 34 17
9/27 10 " 6.8 34 17
10/12 9 6.8 34 17
10/27 11 7.2 34 17
Middle Sub Area
5/25 11 7.0 34 34
6/7 11 7.3 34 17
6/16 9 7.3 51 51
6/30 9 7.3 51 51
7/13 9 7.7 51 51
7/26 3 7.5 68 51
8/8 8 7.3 68 68
8/23 8 7.3 68 68
9/15 9 7.3 34 34
9/28 10 7.3 34 17
10/12 10 7.2 51 34
10/27 10 7.2 51" 51
Lower Sub Area
5/25 11 7.2 17 17
6/8 10 7.5 34 34
6/30 9 7.3 51 : 51
7/13 10 7.7 51 68
7/26 9 7.7 51 68
8/8 10 7.3 68 68
8/23 9 7.3 68 68
9/15 -9 7.3 34 34
9/29 9 7.3 34 34
10/12 11 7.2 34 34
10/27 11 7.2 34 34
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Appendix II Table 6.
Water chemistry data, Montana Creek, Devils Canyon Project, 1977.

D.O. Hardness Alkalinity

Date (mg/1) pHE (wg /1) (mg/1)

Upper Sub Area

677 11 7.3 34 17
6/29 9 7.7 34 34
7/13 9 7.7 34 34
7/26 9 7.3 34 17
8/10 9 7.3 34 34
8/22 9 7.3 34 - 34
9/13 10 7.3 34 ' 34
9/28 10 7.3 17 17
10/11 10 7.3 34 34
10/26 13 7.3 34 34
¢
Middle Sub Area
6/7 12 7.3 34 17
6/29 9 7.3 34 34
7/13 8 6.8 34 34
8/10 9 7.3 34 ' 34
8/22 9 7.3 34 34
9/13 10 7.3 34 34
10/11 9 7.3 34 34
10/28 10 7.4 34 34
11/11 10 7.3 34 34
Lower Sub Area
6/7 11 7.3 34 17
6/29 10 7.3 34 34
7/13 9 7.7 34 34
7/26 9 7.3 34 i7
8/10 9 7.3 34 34
8/22 9 7.3 34 34
9/2 . 8 7.6 34 34
9/13 10 7.3 34 34
9/30 10 7.3 34 17
10/11 10 7.3 34 34
10/28 10 7.4 34 34
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Appendix ITI Table 7.

UNITED STATES DEPARTMENT OF INTERIOR ~ GEOLOGICAL SURVEY PROCESS DATE 0/t

624941149221500 ~ SUSITNA R AB PORTAGE C NR GOLD CREEK AK: DISTRICY CoOE 02
WATER QUALITY DATA, WATER YEAR OCTODBER 1976 TO SEPTEMBER 1977
SUS. SUS. SUs. SUS. SUS. 5US. 5US., SUS. 5US .
SED. SED. SED. SeEN. °  SED. sE0. 121 SEN, SED.
FALL FALL FALL FALL . FALL . | FALL FALL FALL FALL 5Us-
PENDEQ

DIAM, . DIAM. DI1AN, DIAM. D1AM, DIAM, DIAM. . DI1AM, DIAH. TOVAL
% FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER % FINER MERCURY  SEDI-
. THAN THAN THAN THAN THAN THAN - -THAN THAN  ° THAN (HG) MENT
DATE «004 MM 4008 MM 4016 MM 031 MM 062 MH 125 MM 4250 MM 500 MM 1.00 MM.-  (UG/L) {MG/L)
(703381  (70339) 17034600 170340) (70342) (70343) (70344} (70345) (70346) (71900} (80154)

JUN ' : .
16¢es 3 6 11 22 39 - 59 a2 98 100 oh 956

DI1S~- DIs5~ S5US. -

DIS- . . . SOLVED  SOLVED = OIs- D5~ SED,
SOLVED  TOVAL » _ TOTAL TOTAL SOLIDS  50L1DS  SOLVED - SOLVED FALL -

HAN- . MOLYB-  TOVAL = TOTAL  TOTAL ALUM~ SELE- (RESI~ (SUM OF SOLIDS SOLIDS ODIAM.
GANESE DENUM  NICKEL  SILVER ZINC INUM " NIUM DUE AT CONSTI- (TONS (TONS % FINER

(MN) - M tNI) {AG) (ZN) (AL) . (5E) 180 C) TUENTS) PER PER THAN

{ug/L) tu/L)  (uG/L)  tuG/L) {uG/L) {ue/L) (UG/L)  (MG/L) (MG/L) DAY) AC-FT) 002 MM
(01056) - (01062) (0lo67) (0Q07T) (01092) (0110%) (0M14T) " 170300) (70301) (70302) (70303) (703374

20 1 100 <10 il 9500 1 50 51 6750 .07 2
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DATE

JUN

“0065

e’

TEIME TYPE

1130 2

DI~
SOLVED
NITRITE
. PLUS
NITRATE

{N)

{MG/1)
(00631))

« 06

ols~
SOLVED
SULFATE

1504)
(MG/L)
{00945)

S.0

Appendix IT Table 7,

B ‘" 54

. UNITED STATES DEPARTMENT OF INTERIOR ~ GEOLOGICAL SURVEY PROCESS DATE 02/10/7()
624941149221500 ~ SUSITNA R AB PORTAGE C NR GOLD CREEK AK DISTRICT CODE 02 -
WATER QUALITY DATAs WATER YEAR OCTOBER 1976 T0 SEPTEMBER 1977

SPE-
CIFIC
INSYAN~  COLOR ., CON- , ALKA-
TANEOUS  (PLAT-  DUCT~ 01s- CARBON  LINITY BICAR- CAR-
TEMPER- DIs- INUM- ANCE SOLVED PH DIOXIDE AS OONATE  BONATE
ATURE CHARGE  COBALT (MICRO-  OXYGEN (co2) CACG) (HCO03) {coxl
{DEG C)  (CFS) UNITS)  MHOS) (MG/L) L (UNITS) {MG/L) {MG/L) IMG/L) (MWG/70)
(00010) (00061) {(00080) {00095) (00300) (00400) (00405) (00410) (00440) (0046S5)
0.0£50000 55 80 12.8 1.2 3.7 30, 37 0
53{3-0 DIS~ DIsS- : Dis-
€ SOLVED NON- DIS-  SOLVED SODIUM SOLVED S~
ORTHO ORTHO. CAR-~ SOLVED MAG~ D15~ AD~ PO~ sgzveo
PHOS~ PHOS~ HARD~ BONATE CAL~ ME~ SOLVED  SORP- TAS- chLo-
PHATE PHORUS  NESS HARD~ CIumM STUM SODIUM TION  PERCENT slun RIDE
troa) AP} (CAyMG}  NESS wea (MG) (NA) RATIO SODTUM {(K) icL)
(MG/L) iMG/L) HG/L) IMG/L) (MG/LY (MG/L) {MG/LY ' (HG/L) (MG/L.)
(00660) (00671) {00900) (00902) (00915) (00925) (00930) (00931) €00932) (00935) (00940)
«06 02 36 5 12 1.4 2.6 o2 13 1.2 h.Y
DIS~ .
SOLVEOD  0Is- TOTAL. TOTAL 1] §:30 TOTAL
FLUO~ SOLVED  TOTAL TOTAL CAD~ CHRO~  TOTAL TOTAL  SOLVED  TOTAL MAN-~
R1DE SH.ICA ARSENIC  BARIUM MIUM MIUM COPPER 1RON IRON T LEAD GANESE,
{F} tst02) (AS) LY o) (CR) () (FE) (FE) (pP8) {MN)
AMG/ZLY . tHMG/L) tug/L) tUG/L). tuG/L) {UG/L) tUG/L)  uG/L) {uc/L) {uG/L) ez
(00950) (00955) (01002) (01007) (01027) (01034) (01042) (01045) (010456) (01051) (0)}055)
o0 5.2 1 100 <10 30 200 15000 170 1200 280



Appendix II Table 7.

UNITED STATES UERPARTMENT OF THE [NTERIOR
GECLOGICAL. SURVEY
CENTNAL LASORATORY. DENVER, COLONADG
v
WATER MALITY ANALYSIS
LAS: ID # 291085 RECORD # 42798
SAMPLE 1_OCATION: SUSITNA R A8 PORTAGE € NR GOLD CRESK 4K
STATION. ID: 626941149221500 LATLUNG.SEQ.: 624941 14922135 00
DATZ OF COLLECTION: BEGIN==7T100S5 ENO=-— TIME-=1300
STATE CODE: 02 COUNTY CODE: 170 PROJECT IDENTIFICATION: 470200353
DATA TYPE: 2 SOURCE: SURFACE WATER GEOLOGIC UnIT: :
COMMENTS® )
FIELD YALUE USED FOR BICARB L CARSOMATE.
AIR TEMP (DEG Q) A<l MOLYSUENUM TOTAL ugsL 4
ALKTOT {AS GACO3} MG/t a5 NICKEL TOTAL. ussL < =g
" ALUMINUM. TOTAL UG/ «l0 NQ2+NQ3 AS N BISS MG/, 0.07
ARSENIC TOTaL uG/L 1 OXYGEN UISSOLVED MG/ 13.9
BaRIuM TOTAL UG/ 200 Pn FIELD CTe2
SICARSANATE MG/, 53 PHOS ORTHO OIS AS P mG/UL 0.00
CAOMIUM TOTAL uG/L < 10 PHOSPHATE DIS ORTHO MG/L 0.80
CaLCIuM OISS MG/ 20 POTASSIUM DISS, uG/L 1.4
CARRUNATE MGrL B RESIDUE DIS CalLC SUM MG/L 98
CHLORIDE 0ISS MG/ 17 RESIDUE DIS TUN/AFT 0,12,
CHROMIUM TOTAL uGsL 1ia RESIDUE OIS TONSDAY 1530
COLOR & AESIDUE LIS 1&0C MG/L 87
COBSER TOTAL uGsL 20 . SAR ) 0.5
FLUORIDE D1ISS MG 9.1 SELENIUM TOTaL UG/ g8
HARORESS NONCARS . MG/L 17 SILICA UISSOLVED MG/ 8.7
HARQONESS TOTAL MG/L, 62 SILVYER TOTAL UG/l < . 10
IRON DISSOLVED UG/, 49 SO0IUM LISS MG/l 7.1
IRON TOTAL UG/L - 730 SO0 TUM PSHCENT 19
LEAD TOTAL UG/t < 168 SP, CONDUCTANCE FLD 165
MAGNESIUM DISS MG/L 3.0 SP. CONOUCTANCE LAB 170
MANGANESE JISIQLVED UG/L g STREAMFLOW{CFS) -INST £57 6300
MANGANESE TOTAL uG/L ag SULFATE OISS MG/L 13
‘MERCURY TOTAL UG/, g.0 HATER TEMP (DEG O) 2.0
: ZING TOTal uG/L 29
CATIONS ANIONS
(MG/L) (MEQ/L) {MG/L) (MEQ/TL
CALCIUM OIS3S 20 0.994& BICARYQNATE s3 0.30
MAGNESIUM -Q1353 3.0 0.207 CARSCOMATE 0 0.00
POTASSIUM DISS 1.6 0.041 CHLORIDE DISS 17 Q.48
SODIuM DISS 7.l 0.309 FLUORIDE DISS 0.1 0.00
SULFATE O1ISS 13 0,27
MOZ2+NO3 A3 N D 0.07 .00
TOTAL 1.3%5 TOTAL l1.686
PERCENT DIFFERENCE =  =z.aT

1-88
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Appendix II Table-7.

UNITED STATES DEPARTMENY OF INTERIOR = GEOLOGICAL .SURVEY PROCESS DATE 0)
15292000 - SUSITNA RIVER AT GOLD C AK DISTRICT CODE 02

WATER QUALITY DATA, HAfER YEARR OCTOBER 1976 TO SEPTEMBER 1977

SPE~
_ CIFIC _
o INSTAN-  COLOR CON- . , ALKA~
AIR  SURFACE TANEOUS  (PLAT-  DUCT- DIS~- CARBON  LINITY |
TEMPER~ TEMPERv  AREA D15~ INUM~  ANCE SOLVED PH  DIOXIDE AS
_ TIME  YYPE ATURE ~ ATURE  [50UARE  CHARGE  COBALT (MICRO-  OXYGEN (C02) . CAcO3
DATE (DEG C) (DEG C)  MILES)  (CFS) UNITS)  HHOS) (HG/L)  (UNITS)  (MG/L)  IMG/L)

(00010} (000200 (00049)- (00061) (00080) (00095) . {00300) (00400} (0040S) (00410)

ocT ' \

“0less 1400 2 2.5 -* 6160 5330 .- - - - - ==
MAY : ' . -
100ae 1830 2 1.0 - 6160 3730 - -, - - -- kia
1Beee 1000 a - == 6160 14200 - - - - - -
JUN ,
1ouiaa 1630 2 0,0 17.8 6160 52000 45 102 12.2 6.8 ° 7.1 23
JuL -
20444 1730 2 14.0 -7 6160 -~ 21000 - -- - -- -- -
- AUG i : '
0.0s 1430 2 120 -~ 6160 20000 25 163 1.1 7.9 1.1 S Y
5US. SUS, SUS.  SUS. SUS. ELEV. SUS~
SED. SED, SED. SED. SED,. - OF LAND PENDED
FALL FALL FALL FALL FALL SURFACE  ~ SUS~ SED]~
D1AM, DIAM. DIAM, DIAM, DIAK, TOTAL DATUM PENDED MENY
% FINER § FINER % FINER % FINFR % FINER MERCURY (FTa SEDI- DIS-
THAN THAN THAN THAN . - THAN (HG) ABOVE = MENT CHARGE

DATE 062 MM 125 MM (250 MM (500 MM 1,00 MM (UG/L)  MSL) (MG/L)  (T/DAY).
(70342)  (70343)  (70344) [70345) (70346) (71900) (720000 (60154) (80)55)

ocY : N
ol... . - . - - - - - - - 617 .
Dave | - 10 | 144
1044, - - - - - -~ | 677 120 1210
| L P - - - - - - 677 1110 - 42600
JUN : : _
J&:o.. 40 62 ' . 04 97 100 2 677 215 128000
. 200 - - bkl -~ - ndd 617 . 9
it 394 22300

1004, - - - - - I 61T 656 35400



Appendix II Table 7.

UNETED STATES DEPARTHMENT OF INTERIOR - GEOLOGICAL SURVEY PROCESS DAYE P

06-1

p1s- 015~ 015~ B
SOLVED  SOLVED  SOLVED NON- DIs- SOLVED 0D LUM
, NITRITE  ORTHO ORTHO, _ CAR~ SOLVED MAG- DI~ AD-
B1CAR~ CAR=-  PLUS PHOS~ PHOS~ HARD- BONATE CAL~ NE- SOLVED  SORP-
BONATE  BONATE NITRATE  PHATE PHORUS  NESS HARD~ CluM SI1UM S0D UM TION  PERCENY
{Hco3) {coM {N) (PO4) ) {CAYMG)  NESS (CA) (MG} (NA) .  RATIO SODIUM
DATE {MG/L) {tMo/L) (M6/L) (H4G/L) {MG/L) {MG/L) {MGZL) {MG/L) {M6/L) (MG/L) :
1004400  (00445) (00631) 100660) {00671} (00900) (00902) {0091S) (00925) (00930) (00931) (00932)
oct
01eee .- - .- - - - -- - -— - - --
MAY
.‘0-06 - badad Ladad - - - - - - - - - [
lﬁ; e bk - v - - —-—— -——e —— handd - Ladd - -
JUN
J:"l:-oo 20 0 «06 +06 +02 J6 13 12 1.4 2.4 2 'IZ
28.6'. - - i - babad - o - ~ - - . -—
Auo
10s0e 55 0 06 .02 75 20 23 4,3 3.6 o2 9
oI5~ . oIS
SOLVED DIS- - DIS-
- OLVED . D15- SOLVED DiS- TOTAL TOTAL ,
?25- gHLO- . SOLVED  FLUO- SOLVED  TOTAL TOTAL CAD- CHRO-  TOTAL }OgAL _ s?kggu
S$TUM RIDE  SULFATE RIDE siLica AR?ENIC n?g:?M ?ég? ?ég? c?:ﬁf“ '?E? LRo)
: . AK)Y (CL) - (504) 13) (5102) AS) 6/L) (UG/L)
' (MG/L) (MG/L) {MG/L) {MG/LY  (uUB/sL) {uG/L) {UG/L) {uG/sLy {UG/L) u ]
OATE néﬁgﬁkl Céooak) (00945) (00950) (00955) (01oo2) (otro0?) lo0lo2T) (01034} (01042) (01045) (01046)
oct : - o o — - - -
Oleve - == - == ==
MAY a N __ _ _ N N B
10e0e -- - -= - - - - — — _— —— -
| L P - - - ==
J?ﬁ... 1:1 15 hol ol 5.2 5 0 <10 30 50 20000 100
JUL — -— - - —— -
20s0e ke - == = - - ’
“?3,,, bk 5.4 14 ol 4,9 i2 500 <10 40 50 18000 -

15292000 - SUSITNA RIVER AT GOLD C AK

WATER OUALITY DATA, WATER YEAR! OCTOBER 1976 10 SEPTEMBER 1977

DIs-

DISTRICY

CODE 02



16~1

DATE

ocy
0Yans
MAY
lO.-o
160-6
JUN
RLTTYS
JUL
28oae
Auc
10:40

DATE

ocTy
0'...
MaY
10440
| 1 TS
JUN
‘l.....
JUL
26..5
AUG
IOo..

D1s-
SOLVED
SOL1IDS
(FONS

PER
AO-FT)

{7103023)

+09

TOTAL
LEAD
(PB)

(ve/L)

{01051}

<100

SuUs.
SED,
S1EVE
DI1AM,
% FINER
THAN
$062 MM
(70331}

h
61

70
65

TOTAL
MAN-
GANESE
(MN)

- {UG2L)

(01055)

310

320

Appendix IT Table 7.

UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY
15298000 -~ SUSITNA RIVER AT GOLD C AK

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SUS. - 5US. 8US. . SUS. SUS. SUS. sus,
SED. SED. SED. SED. SED. SED. " SED.
SIEVE SIEVE SIEVE SI1EVE SIEVE FALL FALL

DI1AM, O1AM. DIAM, DIAM, DIAM. DIAM, DIAM,
% FINER % FINER % FINER % FINER ® FINER & FINER % FINER
THAN THAN THAN THAN THAN THAN THAN
o125 MM 4250 MM (500 MM 1.00 MM 2.00 M4 002 HM ,004 MM
(70332}  170333) (70334) (70335) (70336) (70337) (70338)

- e dd - - - - ———

66 87 99 100 - - -

76 90 99 100 -- 7 9

- - - - — 2 4

60 92 99 100 - 14 19

14 86 95 98 99 13 19

DIS- ,

SOLVED  TOTAL : TOTAL  TOTAL
MAN~  MOLYB~ TOTAL  TOTAL  TOTAL  ALUM-  SELE=~
GANESE  DENUM  NICKEL SILVER  ZINC  INUM NIUM
(M) {M0) (NI) (AG) (ZN) (AL) (SE)

{(uG/L) (Ve/L) tus/L) (UG/1,) {uc/L) (UG/L) (us/L)
(01056) (01062) (010673 (010771 {(01092) (01105} (0114T7)

-180 ] <50 <10 080 13000 1

sus,
SED.
FALL
DIAM.
% FINER
THAN
«008 MM
{70339}

-

-

17

6
29
27

DIs-

SOLVED
50L10S
(REST~
DUE AT
180 C)
(MG/7L }
{70300)

PRACESS DATE

. hm}‘

OISTRICT CODE 02

5Us,
SED,
FALL
01AM,
§ FINER
THAN
«016 MM
176340)

-39

DIS-
SOLVED
SOLIDS

(SUM OF .
CONSTI-

TUENTS)
(MG/L)
(70301)

130

SuUs.
SED.
FALL
DIAN,
% FINER
THAN
+031 MM
{70341)

b4
22

t

S
14

DIS-
SOLVED
SOLIDS
(TONS

PER

DAY)

170302)

N



. Appendix II Table 7.

UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGLCAL SURVEY
CENTRAL LASORATCRY. OENVER, COLORAUQ

WATER QUALLITY amaLYsIS
LAB ID # 291068 RECORD 8 42795

SAMPLE LOCATION: SUSITNA RIVER AT GOLD C AK

PERCENT DIFFEXENCE = 3.94

I-92

STATION ID: 15292000 LAT.LONGW.SEQ.2 24404 1454128 GO
DATE QF COLLECTION: BEGIN==77100&" ENU=—— TIME==1600
STATE CODE: 02 COUNTY CODE: 170 PROJECT IDENTIFICATION: 4702003S0
DATA TYPE: 2 SOURCE: 'SURFACE WATER GEOLOGIC uNIT:
-COMMENTS: ; ‘
. FIELD VALUE USED FOR SICARE & CARBONATE.
AIR TEMP {DEG C) . 940 HOLYBDENUM TOTAL uG/L
ALK.TOT (AS CACD3) MG/L 37 NICKEL TDTAL - UG/L <
ALUMINUM TOTAL UG/L 500 NOZ+NO3 AS N DISS MG/L
ARSENIC TOTAL UG/l - 1 . JXYGEN DISSOLVED MG/L
BARIUM TOTAL uG/sL 200 PH FIELD : _
BICARBONATE MG/ 45 PHOS ORTHO 0I5 AS P MG/L
CAOMIUM TOTAL UG/l < 10 © PHOSPHATE DIS QRTHO MG/L
CALCIUM DISS MG/L 18. " POTASSIUM DISS MG/L
CARBONATE MG/ ] RESIDUE DIS CALC SUM MG/L
CHLORIDE DISS G/ 11 RESIDUE DIS TON/AFT
CHROMIuUM TOTAL yG/L o RESIDUE’ DIS TON/DAY
COLOR ‘12 RESIDUE DIS 1s0C MG/L
CORPER TOTAL UG/L S0 - SAR
FLUCRIDE DISS MG/L 0al SELENIUM TOTAL uG/L
HARONESS NONCARSB MG/L. 29 SILICA DISSOLVED MG/
HARDNESS TOTAL MG/L, s7 * SILVER TOTAL uG/L <
IRON DISSOLVED uGsL ag - SEDIuM DIss MG/L
IRON TOTAL uGsL 3590 SUDIUM. PERGENT
LEAD TOTAL uG/L < 168 S8, CONDUCTANCE FLD
MAGMESIUM DISS MG/ 3.0 SP. CONOUCTANCE LAB
MANGANESE DISSOLVED UG/L ) STREAMFLOW (CFS) ~INST
MANGANESE TOTAL uG/L 20 SULFATE DISS MG/L
MERCURY TOTaL uG/L 0.2 WATER TEMP (DEG €}
. ZINC TOTAL uG/L
CATIONS ANIONS
(HG/L) _ (MEG/L) {MG/L)
CALCIUM DISS 18 0.899 BICARSONATE 45 -
MAGNESIUM DISS 3.0 0,247 CARBONATE ]
POTASSTUM DISS T les 0.036 CHLORIDE DISS 11
SODIUM DISS 6.5 0.283 FLUORIDE DISS 8.1
SULFATE DISS 14
NO2+M03 AS N D f.11
TOTAL 1lea64 TOTAL

0.11
12.5
Tele
.00
.g.00
letr
-H]
0.10
17440
76
Qe

B.5

8.5
12
130
154
3300

35
30

(MEQ/L
N D. 73»
0.00
0.31
8.00
.29
0.00

1.33



Appendix I1 Table 7.

UNITED STATES DEPARTMENT OF INTERIOR - GEOLOGICAL SURVEY : PROCESS DAYE 03/16/78
15292780 - SUSITNA R AT SUNSHINE AK DISTRICT CODE 02

WATER QUALITY DATAs WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE-
. CIFIC
INSTAN~  COLOH CON-- ALKA~
S TANEOUS  (PLAT-  DUCT~ nis- CARBON - LINITY BICAR- CAR=
, TEMPER~ pis- INUM- ANCE S0LVED PH D10X1DE AS BONATE  BONATE
TIME TYPE  ATURE  CHARGE  COBALT (MICRO- OXYGEN ~{co2y CACO) (HCO3) (Co3)
DATE " {DEG C) (CFS) UNITS)  MHDS) (MG/L)  (UNITS) {MG/L) tMG/L) (MG/L) (MG/L)
(00010) (00061} (00080) (0009S) (OD300) (00400) (00405) (00410) (00440) (0044LS)
JUN : A
15604 1630 2 B.0 115000 ' 100 100 12.0 7.1 3.9 25 k}} 0
AUG : _
10... 2100 2 12,0 720%2 - 55 112 10.6 1.6 2.1 43 52 0
DIS- H C T nLs- nis- : NS~
~ SOLVED  SOLVED - SOLVED NON- DIsS- SOLVED SODIUM SOLVED Dis-
NITRITE  ORTHO ORTHO. CAR~- SOLVED MAG~ DIs~ AD~ PO~ SOLVER
PLUS PHOS~ PUHOS~ HARD- BONATE CAL~ NE- SOLVED  SORP- TAS~ CHLO-
NITRATE  PHATE ~ PHORUS  NESS HARD- CIuM STUM SON1UM TION  PERCENT STUM RIDE
' (N) _(poa) te) (CAyMG)  NESS {CA) (MG) (NA) RAT1O SODIUM {K) (CL)
DATE (MG/L)  (MGAL)  (MG/L)  IMG/L)  IMG/L)  IMG/L)  (MG/L)  (MG/L) (MG/L)  (MB/L)
100631)  (00660) (006T71) 100900} (00902) (00915) (00925) (009300 (D0931) (00932) (00935) (00940)
JUN . ;
15¢04 «13 Y T 2T 1 a 1 12 1.6 1.9 .l 10 1.1 7.3
AUG

10004 406 .02 72 29 23 3.5 2.7 ol 7 2.8 2.7
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.Appendix IT Table 7.

UNITED STATES DEPARTMENTY OF INTERIOR - GEOLOGICAL SURVEY

15292780 -~ SUSITNA R AT SUNSHINE AK

WATER QUALITY DATA» MATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

PROCESS DATE g341
DISTRICY CNDE 02

SUS. SUS. SUS, SUS, 5U5, 5US . 5US. 5U5. SUS.
SED, SED. SED, SED, SEN. SED. SED, SED., - SED,
S1EVE SIEVE ~  SIEVE SIEVE FALL FALL FALL FALL FALL SUS -
01AM, D1AM, DI1AM, D1AN, DIAM, DI1AM. D1AM, DIAM, DIAM, TOTAL PENDED
% FINER % FINER & FINER § FIMER & FINER 4 FINER 9% FINER % FINER % FINER' MERCURY  SEDI-
THAN THAN THAN THAN THAN THAN THAN THAN THAN {HG) MENT
DATE 125 MM 250 MM .500 MM 1,00 MM 002 MM  ,004 MM 008 MM 016 MM OX1 MM - {UG/L) (MG/L)
{70332) €70333)  (70334) {(702335) {70337) (70338} (70339) (T0340) (T7034)) (T1900) (BO154)
JUN , .
NLTY 64 84 97 100 7 9 15 22 33 2 1630
Avo : :
10000 b3 92 99 - - 100 16 26 40 51 64 ol 900
(1] §-3 D15~ SUS .
IS~ . _ SOLVED  SOLVED Dis- Dls~ SEN,
SOLVED  TOTAL , , TOTAL TOTAL SOL10S  SoLIDS SOLVED  SOLVED . SIEVE
MAN- MOLYB- . TOTAL TOTAL TOTAL ALUM- SELE- (RESI~ (SuUM OF SOLIDS SOLIDS DIAM,
GANESE DENUM  NICKEL  SILVER ZINC  INuM NIuM DUE AT CONSTI~  (TONS {TONS % FINER
o {MN) {40) (Nl) {AG) (ZN) (ALY (SE) 180 €}  TUENTS) PER PER THAM
DATE {ua/L) {us/L) tus/Ly  tuerL) tus/L) {ua/L) (UG/L) (MG/1) (MG/L) .DAY) AC-FT) <062 MM
(01056)  (01062) (01067) {01077) (01092) (0110%) {01R47) (70300) (F0301) (T0302) (70303} (70331)
JUN :
Abg.aa 20 1 100 <10 150 22000 1 56 S1 17400 <08 46
10444 - 0 <50 <10 120 15000 0 - ‘102 - «09 16
DIs- -
D15~ SOLVED D1s- TOTAL TOTAL 015~ JOTAL
SOLVED  FLUO- SOLVED  ToTAL TOTAL CAD- CHRO-~  TOTAL TOTAL  SOLVED  TOTAL MAN~
. SULFATE RIDE S1LICA ARSENIG  BARIUM MIUM MIUM COPPER 1RON TRON "} LEAD GANESE
1504 ) (F) ts102) {AS) (8A) coy (cn) cu) (FE) tFE) trB) {MN)
DATE {(MG/L) {MGAL) M6/L10 tys/L} tus/L) (ue/L) (yasL) (UG/L) (UG/L)  tuB/) {U6/L) Y6/L)
' (00945) (00950) (00955) (010602) (01007) (01027) (01034) (01042) (0)04S) (01045) (010S51) (0105%)
JUN ; '
15+ 44 5.7 ol b9 25 200 <10 60 200 37000 180 300 7190
Aue ‘ . .
10.as 1n o1 4,0 24 500 <o 40 40 24000 - <100 5S40



Appendix II Table 7.

UNITED STATES CERARTMENT QF THE INTERIOR
GEOLOGICAL SURVEY
- CENTRAL. LARCRATCRY, UENVER. COLOWAQQ

WATER QUALITY ANALYSIS
LAB ID # 291070 RECONO # 42801

SAMPLE LOCATIONZ SUSITNA R AT SUNSHINE ax
‘STATION 10t - 18292730 LAT.LONG.SE2.: &2103s 1501018 00
‘DATE OF COLLECTION: 3EGIN-=TT1004 ENO=- TIME-=Q91S
STATZ CODE: 02 COUNTY CODE: 170 PROJELT IDENTIFICATIONT 470204350
DaTAa TYPE: 2 SOURCE: SUSFACE WATER GEOLOGIC UNILT:
COMMENTSZ : .

FIELD VALUE USEL FOR SICARE 5 CARBONATE.,

AIR TEMP (DESG G 5.8 MOLYROENUM TQTAL us/L 3
ALK +TQT (AS Cacudy MG/ 43 NICKEL TOTAL UGsL < sa
ALUMINUM TOTAL uG/L 2290 ND2Z2sM03 A4S N DISS MG/ 0.23
ARSENIC TOTAL uG/L 3 GXYGEn DISSOLVED MG/ 12.8
BARIUM TOTAL UG L 200 pr FIELD : Ten
BICARBONATE MG/L S2 ‘PHOS ORTHO LIS AS 7 MG/L d.90
CAOMIUM TOTAL UG/L < 10 PRHOSPRATE DIS QRTHO, MG/L 0,30
CALCIUM DiIss T MG/ .17 POTASSIUM DISS MG/ 1.2
CARBQONATE 3L g RESIDUE OIS CALC SUM MG/L 78
CHLORIDE 0135 MG/ b0 RESIUUE DIS TON/AFT 0.0%
CHROMIUM TOTAL uG/L 10 RESIDUE J1IS TON/OAY 4380
COLOR 8 RESIOUE OIS 1aeC MG/ 86
COPPER TATAL uG/L 20 SaR i 0.3
FLUQORIDE DISS MG/ 0.1 SELEMIUM TOTAL UG/L ]
HARDNESS MONCARS MG/L 12 SILICA DISSOLVED MG/L Tas
HARDONESS TOTAL MGAL. 53 SILVER TOTAL ' uGrsL < 19
‘IRON DISSQLVED uG/u 890 SNOIUM Q1S3 MG/ Lol
INON TOTAL UG/ 3700 SOOIUM PECENT 1S
LEAD TOTAL UG/ < 1qe SP. COMDUCTANCE FLD 138
MAGNESIUM 0IS3 - MG /L, 3.0 - 5P. CONUUCTANCE La3 123
MANGANESE JISSOLVED wuG/L 0 STREAMFLOW(CFS) =INST 27400
PANGANESE TOTAL uesL 100 SULFATE UISS MG/ 12
MERCURY TOTAL UG/L 0.0 HATER TEMP (DEG C) 449
2INGC TOTaL uesL 30
CATIONS AMIONS
_ {MG/L) (MEQ/L) {MG/L) (MEQ/L)
ZALCIUM QISS 17 0.349 SICARSOMATE 32 0.853
4AGNESIUM QISS 3.0 0.247 CARIONATE 0 G.000
FO0TASSIUM OISS 1.2 0.031 CHLORIQE DISS . ALO G3.179
30DIuUM DISS Goia 0.192 FLUORLIDE D1ss 0.1 0.006
SULFATE 1SS i2 0.250
NQ2+N03 A4S N D 027 8,017
TOTAL 1.317 TATAL 1.293

PERCENT OQIFFEZRE~NC

(L]

= Q.92

I-95



APPENDIX III
The following appendix is a synopsis of ADF&G's recommended plan of

study for the aquatic environment. Yearly objectives and cost estimates

are included.

I-96



AQUATIC BIOLCGY STUDIES

Introduction

The proposed Susitna River hydroelectric project will have various
impacts on both the indigencus organisms and the natural conditioms within
the aquatic enviromment. The fish populations are the most obvious aspects
of the aquatic community where impacts will be evident due to their economic
and recreational importance to the people of Alaska and the nation.

However, studies camnnot be limited to the fishery resource alone due to

the complex interrelationships between all biological components of, and
within, the aquatic community and the associated habitat. The majority of
the impacts on fish species will likely result from changes in the natural
regimes of the river rather tham direct impacts on the fish in the vicinity.
Primary areas of concern are reduction of stream flow, increased turbidity
levels during winter months, and thermal and chemical pollution. Alterations
of the habitat may adversely affact the existing fish populations and

render portions of the drainage either nonproductive or unavailable in
future years. ' ‘

Baseline fisheries inventories were conducted by the Alaska Department
of Fish and Game in the upper Susitna River during the 1974-1977 field
seasons. The Susitna Basin is the major coho, pink, chum, and chinook
salmon production area within the Cook Inlet area. Although total escape-
ment estimates have not been derived for this system, it is probably the
second or third largest sockeye salmon production area within Cocok Inlet.
Grayling, rainbow trout, Dolly Varden, lake trout, whitefish, and burbot
are among the important resident fish species present.

The interrelationships within the biological communities and between
their habitats must be clearly defined toc protect the aquatic ecosystem
from losses incurred by hydroelectric development. The effects on the
anadromous and resident fish populations are of primary concern to the
Alaska Department of Fish and Game fisheries divisions. Aquatic studies
will, therefore, concentrate on the seasonal life histories and critical
habitat requirements of fish species present.

Seasonal fluctuations in the physiochemiczl composition of the aquatic
habitat are apparently the major factors influencing distribution of £ish
within the upper drainage. Any alterations resulting from hydroelectric
project activities which restrict or reduce quality or quantity of required
habitat will also reduce fish populations and associated members of the
aquatic community.

Each aquatic community is dependent upon various river mechanics to
provide the necessary habitat for its existence. Depth, width, and velccity
of the stream flow determine the quality and quantity of habitat available °
to aquatic organisms. High water discharge associated with spring and
summer run—off results in important physical habitat alterations. Unregulated
flowing waters dilute and transport natural and man-generated pollutants.
A flushing or scouring action occurs during periods of high flows and
removes deposited sediments and fines, resulting in an annual cleansing of
the river bottom. This is an important factor in rivers like the Susitna
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which transport large amounts of glacial silt. Deposition of sedimeht
without the annual scouring could change the overall productivity of the
river, eventually suffocating some of the aquatic organisms.

Individual study proposals are designed to provide the necessary
background information to enable proper evaluatlon of impacts. Six gemeral
objectives have been outlined:

1) Determine the relative abundance and distribution of anadromous
fish populations within the drainagse.

2)‘ Determine the dlstrlbutlon and abundance of selected resident
£ish populations.

3) Determine the seasonal habitat requirements of anadromous and
resident fish species during each stage of their 1ife histories.

4) Determine the economic, recreational, social, and aesthetic
values of the existing resident and anadromous fish stocks and
habitat.

5) Determine the impact the Devils Canyon project will have on the
aquatic ecosystems and any required mitigation prior to con~
- struction approval. .

&) Determine a long term plaa of study, if the project isvauthorized,
to monitor the impacts during and after project completicn.

Fisheries and physiochemical sampling techniques and equipment for
large rivers similar to the Susitna are in the early stages of development.
Research and development must accompany the study to modify equipment and
tachniques to the habitat conditioms of the specific environment to be
evaluated.

The large drainage areas encompassed by the project are divided and
categorlzed by lccation and activity. The three ma30r study areas are:

1) The Susitna River basin between Denall nghway and Cook Inlet.”

2) The proposed transmission line corridor and construction road
"drainage areas.

3 The Cook Inlet estuarine area.

All proposed studies are interrelated and have been coordinated to
produce specific results. The elimination of any segment of a project
will require revision of study plans. Investigations have been arbitrarily
divided into anadromous and resident species studies. To insure precise
and adequate aquatic data are collected each study is limited to a specific
geographic area. A sufficient number of personnel must therefore be '
distributed throughout the study areas to insure a cross—section of habitat
conditions are examined and movements of fish populations are monitored.
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Title: Impact of the Propbsed Devils Canycn—Watana Hydropower Projects Om
Anadromous Fish Populations Within the Susitna Riyver Drainage.

Objectives: Determine the abundance and distribution of anadromous fish
populations.

Determine the seasonal freshwater habitat requirements of adult and
juvenile salmon, including spawning, incubation, rearing, and migratiom.

Background: The salmon stocks of the Susitna River drainage are major
contributors to the Cook Inlet area fishery. Determining total escapement
into this system is greatly complicated by the glacial conditions of the
major streams and the enormity of the area. Management of the northern

Cook Inlet salmon stocks has been difficult due to the mixed stock commercial
fishery in Cock Inlet and the lack of adequate tools to provide accurate

in seascn escapement estimates for the drainage.

- The major hydroelectric project impacts on the anadromous fish species are
expected to be due to changes in habitat. Alteration of the normal flow
regimes and the physical and chemical water characteristics will probably
be the most critical impacts. It is difficult at this time to determine
the distance downstream from the proposed dams that changes will occur.
Studies conducted by Townsend (1975) in the Peace River demonstrate that
effects were observed 730 miles downstream from the Bennett Dam.

The Alaska Department of Fish and Game has conducted f£isheries investiga-
tions in the area of proposed dam construction downstream since 1974.
Emphasis has been on the inventory of adult and juvenile salmon stocks and
habitat assessment. Current research investigations have concentrated on
determining total escapement of salmon species into the Susitma drainage
and intrasystem migrations of fry. Successful tag and recovery projects
were operated in the lower river during 1975 and 1977 and the feasibility
of sonar operation was tested in the mainstem Susitna River approximately
25 miles upstream from Cook Inlet during 1976.

Only through complete stock assessment will it be possible to determine
what portion of the Susitna River anadromous fish runs will be affected

by the project and determine the level of mitigative measures which will
ultimately be required. It is essential to know what portion the affected
stocks contribute to the total Susitna River salmon escapement in ordeX to
determine potential losses of fish populations and numbers. Economic
values and relative importance can be determined after establishing this,
Pink, chum, and chinook salmon are the dominant species utilizing the upper
reaches of the drainage although sockeye and coho salmon are also observed.

Adults

Population estimates of salmon species utilizing the Susitna River above
the Chulitna River confluence were estimated during the 1974, 1975, and
1977 field seasons based on tagging and subsequent recovery of fish. These
studies indicate a portion of the salmon tagged are not destined to spawn
above the tagging site, but rather below it. The importance and extent
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of this milling behavior in the upper river areas requires definition.

The alterations in flow and water quality in the mainstem river after
Project completion could significantly affect this behavior and consequently
spawning success. Behavior modifications and disorientation of fish due

to tagging and handling may have been a contributing factor.

Observations of spawning areas between the Chulitna and Susitna river
confluence upstream to Portage Creek during fall surveys indicate that a
reduction in flow to proposed post-comnstruction levels would prevent
access to many important spawning areas.

The degree of impact of redﬁced.flows will be dependent on the total area
affected. The distance affected downstream would depend partially on the
contribution of the matural Susitna River flow regimes to that of each

major tributary and the drainage as a whole.

Studies conducted during the late 1950's indicate that Cook Inlet salmon
stocks are unable to ascend the Susitna River beyond Devils Canyon, the
latter being a natural water velocity barrier to migration (U.S. Department
of the Interior, 1957). Reports from local residents of salmon observationms
above Devils Canyon indicate that this should be investigated further.

Juveniles

Previous studies have defined important clearwater streams and spring fed
sloughs within the Susitna River drainage which support juvenile anadromous
fish species. Investigations have, however, concentrated primarily on
summer rearing areas. Surveys indicate these populations are not static,
but vary in abundance and distribution. Studies conducted during the
winter of 1974-1975 revealed that juvenile anadromous species alsc utilize
the mainstem Susitna River.

Data collected since 1974 provide only baseline information. Generaliza-
tions may be made, but sufficient information is not available to determine
specific impacts of dam comstruction and operation on incubating and
rearing anadromous species.

Adults

Procedures: Emphasis should be on determining total salmon escapement

into the drainage, stock separation, and habitat evaluation. Types of
sampling gear which can be utilized in the upper area of the river and
catchability of adult salmon migrating upstream greatly affect the success
of a tag and recovery program. Recent developments and improvements in
sonar salmon counters are a viable option. A sonar counting system suitable
for operation in the upper Susitna River would have to be designed and
tested. Installation of weirs or counting towers to determlne escapements
would be feasible on most clearwater tributaries.
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Commercial Fisheries Division will cperate side-scanning sonar salmon
counters in the lower Susitna River during 1978 as part of their ongoing
studies. A salmon tag and recovery program to provide an alternate
escapement estimate could be funded through Devils Canyon studies to -
provide additional data and supplement sonar escapement information. The
duration of this project is dependent on correlation of population esti-
mates and sonar counts. Data obtained from these studies would be
correlated with population estimates in the upper Susitna River. Through
these studies the importance of the Susitna River salmon stocks to the

. Cook Inlet area as a wihole could be determined.

Evaluation of milling behavior of adult salmon in the upper Susitna River
- will require new sampling techniques. Obtaining escapement samples and
marking them to determine migratiomal characteristics without causing some
modification of normal behavior is difficult. Internal sonic transmitters
may be utilized to evaluate this. The effectiveness of this type of tag
in heavily silt laden waters would have to be tested. Recently developed
stock separation techniques based om salmon scale characteristics may
eventually enable researchers to assign unknown stocks to specific areas.
This technique is still in the developmental research stage, but preliminary
data indicate that samples obtained from Cook Inlet can be assigned to

one of the three major salmon producing systems with + 14 percent confi-
dence. A large data base of scale characteristics from tributary systems
would have to be established before analysis could be made. '

Surveys and escapement sampling should be conducted in the proposed
impoundment areas between the Denali Highway and Devils Canyon during
periods of peak adult salmon abundance. Initial observations would be
conducted by aerial surveys to document the presence or absence of adult
salmon. Surveys would be donme in conjunction with resident fish investi-
gations. Data obtained would be utilized to determine necessary mitigation
measures.

Water quality, quantity, and biological studies to predict the effects on
spawning and migration habitat are described in the habitat study sectiom.

Juveniles

Year-round studies are required to determine complete juvenile salmon.
distributicn and habitat utilization data.

Surveys of all rearing areas defined in previous studies should be comn-
tinued. The distribution, species composition, and growth characteristics
of juvenile salmonids should be monitored. Additional sampling equipment
should be employed to assure representative samples are being collected.
These include seines, minnow traps, small fyke traps, and dip nets. Fore-
gut sample analysis should be continued and related to invertebrate studies.
Winter sampling should be initiated on selected sloughs and clearwater
tributaries that support significant populaticns of rearing . -fish during
the summer and are also accessible during the winter months.’ FPhysio-
chemical parameters of the aquatic habitat will be monitored during each
survey. -
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The timing of migration of juvenile fish from sloughs and tributaries to
the mainstem river and the extent of mainstem utilization should be docu-
mented. Factors which trigger the outmigration will be determined through
habitat monitoring. These will include water temperature, ice cover,
relative water levels, dissolved oxygen, pH, and conductivity. Fish
samples will be collected primarily by traps. Coded wire tags and/or
pigment dye marking may be effective methods of determining intrasystem
migrations after initial documentation of this phenomenon.

The quantity and quality of water within the mainstem Susitna River will

be monitored year round. Data will be obtained from U.5.G.S5. gauging
stations and at additional sites by fleld crews monitoring fry distribution.
(See Habitat Section).

Schedule: Following is a preliminary schedule of anadromous fish project
activities. The initiation of some segments of the studies will be dependent
on testing of sampling equipment and delivery time required for more complex
equipment, i,e., sonar counters.

The fiscal years (FY) outlined encompass the period of July l through
June 30. | -

FY-79 Determine total salmon escapement estimate for the
Susitna River drainage.

Determine total escanement in selected streams in the upper
drainage.

Monitor abundance, distribution, characteristics, and
habitat requirements of adult and juvenile salmonids.

Monitor physical, chemical and hydrological parameters of
the mainstem Susitna River, sloughs, and clearwater
tributaries.

Evaluate the feasibility of operation of wvarious types of
sampling gear for use in the upper river areas.

Begin building data base for stock separation studies.
‘FY_SO Continue salmon escapement estimates.

Continue fry and habitat studies.

Evaluate milling behavior of adult salmon.

Continue water quantity and quality monitoring.

Continue impoundment surveys, if salmon are observed
during FY 79.

Continue stock separation studies and begin detailed
analysis.
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FY 81 Continue all FY 80 studies and revise programs as necessary.

TR,

! : FY 82 Continue ongoing field projects (FY 81) and begin final
analysis of projects.
FY 83 Continue field monitoring and prepare final Teport.
Cost:

FY 79 $909,800
FY 80  $592,700
FY 81 $592,700
FY 82 $592,700

FY 83 $592,700

Literature Cited:

Townsend, G.H. 1975. Impact of the Beunnett Dam on the Peace-Athabasca
Delta. J. Fish. Res. Board Can. Vol. 32 (1). pp. 171-176.

U. S. Dept. of the Interior. 1957. (Unpublished). Progress Report 1956
field investigation Devils Canyon Dam Site, Susitna River Basin.
15 pp.
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Title: Impact of the Susitnza Hydroelectric Froject on Resident Fish Species
Objectivesﬁ Determine species present and distribution.
Determine seasonal abundance of selectad populationms.

Determine seasonal habitat requirements necessary to sustain the
species present.

Background: The Alaska Department of Fish and Game has conducted limited
fisheries investigations in the Susitpa River and its tributaries, both
upstream and downstream of the proposed dam sites and in lakes near the
impoundment area. The gemeral distribution of resident species was monitored
and basic seasonal 1life history and habitat observations were conducted
during portions of the spring, summer, £all, and winter seasons. Some
resident species make major migrations from lake and tributary systems into
the mainstem Susitna for purposes of overwintering. The importance of this
intrasystem migration and the role of the mainstem Susitna River is not
understood at this time. Surveys conducted between 1974 and 1977 document
that a high quality sport fishery is provided by the Susitpa River, its
tributaries, and nearby lakes.

Procedura: Seascnal life history, distribution, population abundance, and
habitat requirement investigations of selected resident fish species will

be continued and expanded. These studies will be closely coordinated with
the anadromous fish studies. Special attention will be given to thosa

areas lmportant to resident fish which may nmot coincide with anadromous

fish habitat. The study area for resident fish investigations may be
considerably greater, extending along the Susitna River from the mouth of

the Tyohe River to Cook Inlet, including tributaries bisected by t ansmlssion
and road corridors.

O0f particular impertance in this study will be the determination of winter
distribution, migrational and habitat requirements within areas subject to
project impact. Studies will be made of the tributaries where resident
fish predominately spawn and reside during the summer months, and the
mainstem Susitna River where many of these same fish may winter. Emphasis
will alsc be given to streams impacted by inundation. Human utilizatiom of
resident species will also be determined.

This study will be comducted in two parts, with results of the first two
years of effort being compiled and analyzed for use in related studies and
2s a basis for determining areas where efforts should be concentrated
during the remaining vears of the study.

Due to difficulty in capturing fish from the Susitna River through the
winter ice cover, high valocities and turbid water conditicns in thg summer,
considerable equipment and sampling technique adaptations will be necessary.
Boom and backpack electrofishing, side scanning sonar, sonar, angling,

radio tags, anchor tags, coded wire tags, fyke nets, seinas, gill nets,
fixed traps, fish wheels, weirs, and ground surveys will be among the
techniques to be employed.
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Theose elements of the physiochemical and trophic makeup of the existing
natural habitat which will be analyzed are discussed under the Habitat
Studies Section. :

Schedule:

FY 79

FY 80

FY 81

FY 82

FY 83

Cost:

FY 79

FY 80
FY 81
FY 82

FY 83

Organize Susitna River Basin study team and coordinate work
schedule with other study teams whers necessary.

Establish base camps and begin fisheriss inmventory, seasonal
life history, and assoclated habitat iovestigations.

Continue field activities and relocate various personmnel as
dictated by data which are gemerated. Areas of investigatiom
inecinde impoundment, transmission and rozad corridors, and
downstream gf Devils Canyon to Cook Inlet.

Continﬁe.field activities and relocate varicus personnel as
dictated by data which are generated.

Continue field activities and ralocate varicus personnel as
dictated by data which ara gemerated.

Initiate report writing process.
Continue field activities and relccate varicus personnel as

dictated by data which ars gemerated, and integrate and
summarize all data collected into final report.

$462,900
$416,600
$416,600
$416,600

$416,600
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Title: Investigations of the Cook Inlet Estuarine Area and Potential
Effects of Hydroelectric Development.

Objectives: Identify the fiéheries=resou:ces of the lower Susitna River
and the Cook Imlet estuary. _

Determine the existing water quality and biological productivity of
the lower Susitna River and the Cook Inlet estuary.

Determine the: contribution and importance of the Susitna River to the
Cook Inlet estuary. :

Background: Cook Inlet is approximately 170 miles long and 60 miles wide
at its mouth, with a total volume of 1.7 x 1013 feet3. It can be divided
inte two natural regions, 3 northern and socuthern portion, by a natural
topographic feature, the East and West Forelands. The Susitna River and
the major streams and rivers eatering Knik Arm represent. about 70-80
percent of the total freshwatar entering the Inlet (Rosenberg, 1967).

Estuaries generally have axceptional usefulness in support of fisheries as
rearing areas. It is gemerally a high food production area for primary
consuners such as clams and other filter feeding organisms and the secondary
and tertiary level ccasumers, incliuding finfish and shellfish species.
Migratory fishes such as salmon must pass through the estuarine area to
reach their spawning grounds.

The estuary is, in many ways, the most complicated and variable of the
aquatic ecosystems. Current and szlinity shape the life of the estuary
where the enviromment is neither fresh nor salt water. Estuarine currents
result from the interaction of ome~directicn flow which varies with seasonal
run~off, oscillating tides and the winds. The unique assemblages of
organisms utilizing the estuarine habitat have evolved to survive these
.rigorous conditioms.

Oceanographic data from the Cook Imlet estuarine area is limited. The
extent to which juvenile and adult salmon species utilize this estuarine
area is unkncwn. If natural flow regimes and water quality are altered by
the hydroelectric project, adverse effects would possibly be observed

within the Inlet. Baseline studies to determine existing physiochemical
habitat conditions and biological productivity should be conducted.
Parameters which need to be evaluated include: temperature, salinity, pH,
nutrients, sedimentaticn processes, water stage and velocity, and biological
activities. . »

Investigations of estuarime areas are more difficult than for river systems
and will require elaborate equipment and use of large vessels.

Procedures: 3Baseline aquatic biology, and habitat studies and a thorough
investigation of existing data available on the Cock Inlet zrea will be
conducted prior to initiation of any comprehensive field investigatioms.
This envirommental data will provide an adequate data base for determining
the direction and level of future field studies necessary to project the
ffects of the hydrcelectric project on the estuarine ecosystam.



Schedule:

FY 79 Conduct field research and analyze the data collectsd.

Review and evaluate existing envirommentzl data of the
Cook. Inlet ares. :

Develop comprehensive study plan.

FY 80 Activities will depend om FY 79 fixndings. Omgoing
monitoring and previous studies may provide sufficient
data. If not, additiomal fileld imvestigations will
have to be initiated.

Cost:
FY 79 ' }$755000

FY 80-23 Open. Will depend om FY 79 results. Overzll
allocation may have to be amended.

Literature Cited:

Rosenberg, D.H., S.C. Burrell, K.V. Matarajan, and D.W. Hook, 1967.
Oceanography of Cook Inlet with special refaremce to the effluent
from the Collier Carbon and Chemical Plant. Institute of Marine
Science, University of Alaska. Repart No. R67-5. 80 pp.
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Title: Susitna River Basin Habitat Investigatioms

Objectiveéz' Identify seasonal habitat characteristics associated with the
Susitna River Basin anmadromous and resident fisheries.

Define the complex interrelationships between the varicus ccmponents of
the habltat.

Determine which habitat compoments are critical to the sustemancs of
the- existing fisheries, and why.

Background: Maintenance of anadromous and resident fish populations within
the Susitnma River Basin will require a thorough understanding of their life
sustaining habitat. Impacts. by the hydroelectric project which alter or
reduce the quantity or quality of the critical spawning, incubation, rearing,
and migration habitat of these species will reduce or eliminate their ’
populations. Major changes may take place in the biotic community with only
a subtle change in the habitat.

Baseline physiochemical and biological aquatic habitat data were collected
between 1974 and 1977 by the Alaska Department of Fish and Game at selected
sites within the- Susitna Rivexr drainage. The United States Geological
Survey and other agenciess have also monitorsd phy51ochem1cal parameters of
the drainags.

Literature on the physiochemical and biological composition of aquatic
habitat in lotic and lentic enviromments and its relatiomships to aquatic

- communities is also available.

Procedure: Persconel cnnductiﬁg seasonal fisheries life history investi-

gations within the Susitna River Basin will concurrently collect the majority
of the associatad physiochemical field habitat data. In situ water veloeity,
width, depth, gradient, temperature, conductivity, pH and dissolved oxygen
measurements will be collected with sophisticated electrenic and mechanical
instrumentation. Watar samples will also be collected for laboratory analyses
of basic metals, dissolved solids, total suspended solids, alkalinity,
hardness, pH, conductivity, and total recoverable solids., Additiomal in-
vestigations by fisheries personnel will include water surface and sedi-
mentation profiles. The U.S.G.S. will be contracted to install straam
gauging stations at selectad sites.

Biolog1cal.habitat investigations will include primary productivity, beanthos
species composition and diversity, forage fish, pathological, and bioassay
studies. Benthos, forage fish and f£ish pathology investigations will be
integrated with fisheries life history studies. The remaining three will be
conducted as individual studies.

To define the complex interrelationships of the dynamic habitat conditioms
of the Susitna River Basin it will be necessary to collect data over an
extended period of time. Because of the precise measurements required,
equipment for this investigation will be costly.
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Schedula:

FY 79 Qrganize field staff and procure equipment. Establish
field camps, install equipment, and initiate field and
office research. '

FY 80 Contimue field and office research.

FY 81 Contimue field and office research.

¥Y 82 Continue field and office research.

Fy 83 ‘Contimue field and office studies, analyze data, and
write report. '

Cost: Personnel and their associated expenses are included in the fisheries
igvestigations.

FY 79 $191,000
FY 80 $149,000
FY 81 $149,000
FY 82 $149,000

FY 83 $149,000
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Title: Transmzsszon Corridors, Access Road Corrldor, and Construction Pad
Sites Fisheries Investigations

Obiectives: Idemtify all fishery resources within the four proposed trans-
mission corridors, the access road corridor, and the construction pad
sites.

VIdentify species present In these waters and determine seasonal presence.
Identify the habitat associated with these species.

Background: Four transmission corridor routes, ome access road corrider,
gravel and f£ill sites, and numerous building site pads ares under considera-
tion. The corridors will provide human access to previcusly inaccessible
areas. This access will concentrate sportsman efforts in certain areas
which may result in adverse impacts to aquatic life. Uncontroiled removal
of gravel and £ill for comstruction activities will also adversely affect
the aquatic habitat. No hydroelectric reslated fishery investigatiomns of
these areas have been conducted. Other sources of fisheries data in these
drainages are imsufficient.

Procedures: TFishery resources, their seasonal presence and associated
habitat will be identified within these areas. Ground surveys, fish
trapping, f£ish marking, benthic species collection and physiochemical

water quality measurement tachniques will be conducted. Backpack electro-
fishing, nets, traps, anchor and radio tags, electrophoresis instrumentation,
weirs, benthic samplers, sophisticated water quality measursment devices,
water quantity measurement equipment, and survey equipment are among the
equipment which will be utilized.

Schedule:

FY 79 Organize corridof and building site study teams, procure
equipment, and coordinate schedules with other study teams
wherz necessary.

Establish base camps and initiate fisheries rescurce
identification, species identification, and seasonal
presence and habitat investigatioms.

FY 80 Continue field activities.

FY 81 Continue fileld activities and reloecate various personnel as
dictated by data and overall study findings.

Fy 82 Continue field activities and relocate variocus personmnel as

' dictated by data and overall study findings.

FY 83 Conduct concentrated studies if necessary and integrate and

summarize all data collected.
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Cost:

FY 79

"FY 80

FY &1

FY 82

FY 83

$13Q,3QQ
$125,50Q0
$125,500

$125,5Q0

$125,500
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Title: Existing Economic, Recreational, Social and Aesthetic Evaluations
of the Susitna River.

Objectives: Determine the economic values of the aquatic and terrestrial
' ecosystems. , '

Determine the recreatiomal values of the aquatic and terrestrial
ecosystems. :

Determine the social values of the agquatic and terrestrial ecosystems,
Determine the aesthetic values oi‘the.aquati: and terrestrial ecosystems.

Background: Economic, recreational, social, and assthetic values of the
project drainages must be determined in order to project whether the
project will enhance or diminish these values. The close proximity of
municipalities containing half the human population of Alaska emphasizes
the need to assess thase valuss. The Susitna drainage is highly used and
important to the sport and commercizl fisherman, the recreational enthusiast,
industry, and municipalities. The popularity of Demali State Park and
nearby Mt. McKinley Natiomal Park further attests to the high social,
recreational, and asesthetic gualities of the area. Specific data on these
subjects in the hydroelectric project area watersheds are incomplete or
lacking. '

Procedure: The four objectives will be accomplished through statistical
surveys and analyses. Some of the methods employed will be literature
-Searches, mail surveys, creel surveys, personal interviews, and fish tag
return data.

Schedule:

FY 79 Organize personnel, procure equipment, and begin literature
searches, and develop survey approaches. ~

FY &0 Continue literature searches, analyze data, and begin surveys.

FY 81 Continue literatursz searches, analyze data, and continue
surveys.

FY 82 Continue literature searches, analyze data, and contiﬁue
surveys.

FY 83 Continue data collection and analyses and write report.

FY 79 $200,0Q4Q

FY 8Q $200,0Q4d

FY 81 $100,000

Y 82 $100Q,000

FY 83 $1G0,000
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Title: Pradict Project Impacts ,

Objectives: Determine the direct, indireect, and'magnitndé.af effects the
Devils Canyon/Watana project will have on the Susitna River Basin fisheries
and other drainages prior to comstruction approval.

Background: Susitna River Basin investigations to date have not gemerated
sufficient data to predict the impacts of this project on the aguatic eco-
system. Scientific literature is zvailable on the ecological effects of
hydroelectric dams which have been comstructed in other areas.

rocedure: This study culminates all previously outlined studies. An
evaluation of data obtained from the proposed fisheries related biological,
habitat, socio-economic, and recreational studies will Be combined with

other engineering and design studies. A predictive model of the aquatic
ecosystem with and without the hydroelectric project will be constructed.
Concerns will not be limited to fisheries; secondary effects and how humans
will be affected will also be addressed. Informatiom raquired in this
analysis includes seasonal life history habitat requirements of the existing
aquatic commnity, a thorough understanding of the interrelationships between
physical, chemical, and biological components of the habitat, and reereational
and sccic-eccnomic values. Project engineering and design models will also
be required, especially those concernmed with sedimentation, temperature,
dissolved gasses, discharge, and other related physiochemical characteristics.

Literature searches and various project data will be continmally amalyzed to
ingure all sources of pertinemt data are included. '

Schedule:

FY 79 Literature research,

FY 80 Literature research, analyze data.

FY 81 Litefatnra research, analyza.daté.

FY 82 Literature research, amalyze data-

FY 83 Literature research, analyze data, predict impacts-
Cost:

FY 79 $ 5,000
FY 80 $ 5,000
FY 81 $20,000
FY 82 $60,000

FY 83 $60,000
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Title: Mirigative Measures for Lost Aquatic Habitat

Objective: To identify and evaluate the Devils Canyon/Watana Dam project
fisheries mitigation requirements and implementation costs prior to
construction approval.

Background: Critical habitat for varicus life history stages of aquatic
species could be eliminated or reduced in quality and quantity by the Susitna
hydropower project. For example, regulation will result in decreased flows
downstream of the dams during the summer months which could eliminate
critical rearing areas for salmonid fry. The proposed aquatic and related
habitat studies should quantify the losses and resulting lmpact on the
fisheries. This activity is designed to provide information to assess the
feagibility of mitigatiom and to indicates long term studies which would
direct actual mitigation afforts. Evaluation of these studies will go beyond
phase I if the project is deemed feasible. ) '

Procedure: Analyze all project data collected which relate to the fisheries
and aquatic habizat of the Susitna River Basin and other impacted drainages.
Conduct special studies where necessary and analyze. Conduct literature
research to cbtain aquatic impact data relating to existing and proposed
hydroelectric projects. ‘

Conduct preliminafy site surveys which include reconnaissance and topagraphic
analysis. Detailed site surveys and analysis will begin in the last two
years of this study.

!

Schedule:
FY 79 Preliminary sits surveys.
Reconnaissance and topographic analysis
Conduct literature research and review.
FY 80 Continue preliminary site surveys.
Analyze data and identify potential areas for mitigatiom.
Continue literature search and review.
Report on findings.
FY 81 Detailed site surveys.
- Analyze surveys.
Continue literature search and review.
FY 82 Continue literature search and review.
FY 83 Continue detailed site surveys and literature search and

review.

Report on findings.



Cost:
FY 79 $26,000
FY 80 $10,000
FY 81*  $80,000
FY 82 $50,000

FY 83 860,000

* Agsumes $10,000 per site survey.
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Title: Plan of Study During and After Completion

Objective: Develop a plan of study to monitor the effects of the project
to the aquatic ecosystems during and after completion.

Procedure: This ongoing activity will be dependent con the feasibility
results. The data generated from all of the pre—authorization studies will
provide the ground work for this plan. Flexibility must be built into this

" plan until the results of the biological and detailed feasibility studies

are zvailable.

Schedule: Complete plan within an additional 14 months after completion of

- the detailed feasibiliry studies.

Cost: $50,000
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SUMMARY

During October 1976 and March 1977, 18 radio and 21 visual collars
were placed on moose along the Susitna River from the mouth of the
Maclaren River downstream to Devil Creek. Radio. tracking flights over
13 months yielded 270 observations of radio-collared moose. Visual
collars were located 43 times. Movements were slight for radio-collared
moose between Jay Creek and Devil Mountain, generally within 48 kmz.

One visual collar from Devil Creek was seen near Lone Butte, 84 km east
of her tagging location.‘ Movements of moose collared east of Jay Creek
were substantially longer, and migrations up to 103 km were observed.
Radio-collared moose were found most often (70 percent) in spruce dominated
habitats during all seasons. Seven of the eight cows that had calves '
gave birth in spruce vegetation. The bend of the Susiﬁna River from
Goose Creek to the mouth of Tyone River was identified as important
winter habitat for moose from many areas of the Susitna River drainage.
Lower elevations along the Susitna River were found to be important as
both wintering and calving areas for resident populations, particularly
on the south side, east of Stephan Lake. Collared moose crossed the
Susitna a minimum of 26 times during this study, 15 of which were across _

that portion which would be inundated by dam construction. .

Movement data gathered over a period of only 13 months are insufficient
to accurately delineate separate moose populations. Evidence to date
suggests that moose froﬁ many portions of thegSusitna River drainage
utilize habitats adjacent to or portions of the area which will be

flooded by dam construction. Intensive vegetative studies and research
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on movements both upstream and downstream are needed to adequately

assess the impacts of the proposed construction (Appendix II).
BACKGROUND

Feasibility studies on providing hydroelectric power from the
Susitna River to the railbelt area of southcentral Alaska have been
conducted since 1948. Potential dam sites were identified by the TU.S.
Bureau of Reclamation, the Alaska Power Administration and the Henry J. Kaiser
Company. Proposed hydroelectric projects have included from 2 to 12
dams within the Susitna River basin, along with associated maintenance
facilities and transmission lines to Anchorage and Fairbanks (Dept. of

Army 1975).

The Devils Canyon-Watana dam system has been selected by the Army
Corps of Engineers as the most viable of several alternatives (Fig. 1).
This system would theorefically provide 6.1 billion kilowatt-hours of
electrical power annually from a dependable capacity of 1,568 megawatts
(Army Corps of Engineers 1975). The Devils Canyon dam would be a concrete
structure 193 m high, and the Watana dam would be a rock fill impoundment
rising 247 m above the river bottom. A 103 km road from Chulitna to the
Watana site including a 198 m bridge across the Sustina would be constructed
for transporting materials and personnel to the dam sites. Five hundred
eighty-six km of transmission line corriddrs, 57-64 m wide, would be cut
across the mountains between Anchorage and Fairbanks. Warehouses,
vehicle storage buildings and permanent living quarters would be erected

at the dam sites. The total projected cost of completing this project
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Figure 1. Devils Canyon Proposed Hydroelectric 'Project Moose Movement, S’ Y
Study Area. Devils Canyon Project, March 1978. 7 ]
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is $2,100,000,000 (Army Corps of Engineers 1977). The estimated annual
cost for operation for 100 years following completion is $104,000,000.
Power on the line from‘the Watana site is scheduled for 1986 and from
the Devils Canyon dam by 1990. Construction and maintengnce of this
system would constitute the largest hydro-power project in North America

(Gravel 1977).

Construction of both proposed dam sites would inundate 51,000 acres
of the river valley, 132 km upstream to a point between the Tyone and
Oshetna Rivers (Fish and Wildl. Ser. 1975). Water levels of the Devils
Canyon reservoir are expected to remain almost comnstant but may fluctuate
up to 55 m (ob. cit.). The Watana/reservoir is projected to havé substantial
seasonal fluctuations up to 78 m. Downstream flow is expected to be
maintained at a constant rate between 8,000 and 10,000 cubic feet per
second, eliminating the flooding action that presently occurs each
spring when downstream flows may be as high as 90,000 cfs (Army Corps of

Engineers 1975).

The Susitna River Basin has long been recognized as an extremely
rugged wilderness area of high esthetic appeal and as an important
habitat to a wide variety of wildlife species (ADF&G, unpubl. data).
Most important to sport and subsistance users are moose (dlces alces)
and caribou (Rangifer tarandus). Hydroelectric development has been
'ﬁnder consideration in this area for a number of years and some very
general ungulate population assessment work was begun in 1974 (USF&W
1975). Since then no studies were conducted in the project area until

1976 when limited funds were made available to begin acquiring baseline
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information on moose and caribou populations within and adjacent to the
project area. The purpose of this report is to present the findings of
this one-year study and to discuss their implications in relation to the

construction of the proposed hydroelectric project.
DESCRIPTION OF AREA

Moose movements and habitat use were studied in that portion of the
Susitna River Basin lying between latitudes 60°30' - 63°15' north and
longitudes 146°30' — 149° west (Figure 1). The landscape is primarily
mountainous and ranges in elevation from 300 to 1900 m. Semi-arid
conditions dominate this area of the basin. Teﬁperatures are generally
cool in the summer and overcast days are common. Snowfall is usually
moderate and ground accumulation does not often exceed one meter.
Prevailing winds are out of the east and north. High winds are common

along the river during any season.

Along the banks of the Susitna and its tributaries from the Maclaren
River to Devil Creek the dominant vegetative cover is black spruce
(Picea mariana), interspersed with muskeg bogs oﬁ the basin floor.
Occasional stands of black cottonwood (Populus trichocarpa) are found on
the islands in the river. Understory vegetation in the lower elevations
includes highbush cranberry (Viburrum edule), devil's club (Echinopanax
horridus), blueberry (Vaceinium spp.), lowbush cranberry (Vaceinium:
vitis-idaea) and several representatives of the rose and grass families.
Hardwoods such as aspen (Populus tremuloides) and birch (Betula papyrifera)

are often found interspersed among the spruce, predominantly on south-
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facing slopes. White spruce (Picea glauca) replaces the smaller, stunted
black spruce on better drained soils. The understory above 300 m contains
blueberry, lowbush cranberry, Labrador tea (Ledwn spp.), fireweed (Epilobium

spp.)s crowberry (Empetrum wnigrum), and several mosses and lichens.

- Alder (4lnus spp.) dominates the reaches just above timberline,
particularly along the headwaters of streams. Willow (Salix spp.)
exists throughout the study area but Sccurs most frequently at timberline
and on riparian sites. Alpine tundra extends above the alder-willow
zone about 1200 m. A network of old caribou trails scars the tundra

slopes of the mountain foothills throughout most of the area.
PROCEDURES

During October 1976 and March 1977, moose were captured along the
Susitna River from its confluence with the Maclaren River downstream to
Devil Creek. They were darted from a Bell Jet Ranger helicopter using
standard techniques described by Franzmann et al. (1974) with doses of
Anectine (Succinylcholine chloride), ranging from 23 to 29 mg. All
captured moose were marked with plastic flagging affixed with metal ear
tags and with either a radio collar, wvisual collar, or both. Radio
collars were manufactured by AVM Instrument Company (Champaign, Illinois).
These collars weighed 1.1 kg and were conétructed of machine belting
13 mm thick and 65 mm wide with an adjustable inner circumference of 101
to 106 cm. The belting surrounded the radio cemponents which were
encased in dental acrylic, making the unit waterproof. Each radio was

equipped with a SB-2 transmitter powered by cold resistant lithium batteries.
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All radios operated on frequencies between 150.700 and 151.875 MHz.

Each visual collar (as described by Franzmann et al. 1974) had three

sets of numerals, one on top and one on each side, to facilitate identification

from the air. Visual collars were placed over many of the radios to
enable observers to more easily pick out the radioed individual from a

group of moose.

When conditions permitted, a lower front incisor was removed from
each moose for age analysis using techniques developed by Sargent and
Pimlott (1959). Blood and hair samples also were collected to éid in
assessing physiological condition using methods described by Franzmann et al.
(1975). Several physical measurements were taken when time permitted
and general physical condition was assessed according to criteria developed
by Franzmann and Arneson (1973). Cows captured in March were rectally
palpated using techniques described by Greer and Hawkins (1967) to .

determine pregnancy.

Radio tracking flights were made monthly in a Piper PA-18 Supercub
equipped with two three~-element Yagi antennas connected to a four band,
12 channel portable receiver manufactured by AVM Instrument Company.
Tracking methods were similar to those described by Mech (1974). Radio
locations, vegetation type and miscellaneous notes were recorded for
each observation (Fig. 2). During parturition, flights were increased
to approximately every 3 to 5 days to.more adequately assess initial

production and survival of calves.
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‘Figure 2. Survey form used to record data during radio tracking flights along the

Susitna River. Devils Canyon Project; 1978.

SUSTITNA STUDY

MOOSE RADIO OBSERVATION FORM

Observer: Weather?
Time off: Temp.s
Time On:

‘Radio # Channel Seeﬁ Calves Location_ Vegefafionr Notes
- ]85s3 4-7-4.0

8584 4-8-2.0

8586 4-10-3.2

8589 2-12-3.0
. |8s80 4-6-2.0

8038 4-3-2.8

8573 2-9-3.5

8576 3-6-0.0

8022 1-4-2.5

8588 4-12-2.3

8040 -11-.5 | - | -

3578 4-4-3.9

8579 "4-5-1.9 ’

8031 3-8-2.5

8035 3-12-1.4

8018 1-2-3.8

8030 3-7-1.5

8575 2-12-4.2
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FINDINGS

Numbers of Moose Captured

Thirty—nine moose were captured and collared during October 1976
and March 1977 along the Susitna River in the vicinity of that portion
of the river which would be inundated by the construction of the proposed
dams at Devils Canyon and Watana Creek. Although the 13 moose collared
in October were not originally ﬁart of this study, the data from these
animals is included in this report. Collaring location and other pertinent
tagging statistics are summarized in Table 1. Eighteen moose were
fitted with radio transmitters and 21 wore numbered visual collars only.
Twenty-seven incisor teeth were collected during the collaring operation,
and cementum layer analysis indicated the average age for femalés was
6.7 years with a range from 2 to 13 years. Yearlings were generally
avoided during the collaring operation. Of 21 females palpated, 18 were

pregnant (85.7 percent).

Blood and physical measurement data were combined with those frqm
other moose studies and were presented elsewhere (Ballard and Taylor, in
prep.). Briefly, the pooled blood parameters tested were very compatrable
to values obtained from other studies of populations considered to be in
good condition. Some parameters tested (hemoglobin and pack cell
volume) from the Devil Mountain area were lower than those from the
other tagging sites, but it is not known if those differences were

statistically significant since no tests have as yet been performed.
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Date, location and general information of female moose radio and visual collared

*Condition was determined by general appearance and relative amount of fat over rump and

ribs.

Scale of 1-10, 10= excellent.

See Franzmann et al.

(1974) for criteria.

**0nly cows collared in March and palpated are included in this column.

P

11-12

Table 1.

P along the Susitna River. Devils Canyon Project, March 1978.
Collar Collaring Anectine Cementum
Number Date Location Dosage Age (vears) Condition®* Pregnant®%*
8583 3/18/77 E. of Devil Mtn. 27 mg. 4 6 No
8584 3/18/77 E. of Devil Mtn. 25 mg. - 6 Yes
8586 3/18/77 Devil Mtn. 23 mg. 10 4 Yes
8589 3/18/77 E. of Devil Mtn. 27 mg. - - No
8580 3/18/77 Devil Mtn. 23 mg. - - -
8038 10/27/76 Watana -— — 9 - -
8573 3/19/77  Susitna-Watana 27 mg. - 7 Yes
8576 3/19/77 Susitna-Watana 28 mg. 8 6 -—
8022 10/28/76 Upper Watana 29 mg. 10 7 —
8588 3/19/77 Upper Jay Creek 29 mg. 8 7 -
8040 10/28/76 Upper Watana 29 mg. - 7 -
8578 3/20/77 Susitna-Tyone 27 mg.’ 2 5 No
8579 3/20/77 Susitna-Tyone 25 mg. 3 6 Yes
8031 10/22/76 S. Bend-Susitna 27 mg. - 7 -
8035 10/27/76 . S. Maclaren Flats -— - - 7 -
8018 10/27/76 Butte Creek 29 mg. 2 6 -
8030 10/22/76 W. of Ballard L. 25 mg. 6 6 —_
8575 3/21/77 Lower Maclaren 29 mg. 11 7 Yes
2 Blue 10/22/76 N. Oshetna R. -_— 9 - -
4 Blue 10/22/76 Susitna-Tyone -— - 4 - —
5 Blue 10/22/76 Susitna-Tyone 27 mg.’ 6 7 -
6 Blue 10/22/76 Susitna-Tyone 27 mg. 5 - -
7 Blue 10/22/76 = Susitna-Tyone 25 mg. 6 - -
71 Blue 10/28/76 Jay Creek 29 mg. 3 - -
50 Blue 3/22/77 Lower Maclaren R. 27 mg. 8 6 Yes
51 Blue 3/22/77 Lower Maclaren R. 25 mg. 3 6 Yes
52 Blue 3/22/77 Lower Maclaren R. 27 mg. 7 7 Yes
53 Blue 3/22/77 Lower Maclaren R. 27 mg. - 5 Yes
54 Blue 3/22/77 Lower Maclaren R. 25 mg. 4 - Yes
56 Blue 3/22/77 Lower Maclaren R. 27 mg. 7 7 Yes
58 Blue 3/22/77 Lower Maclaren R. 27 mg. 12 7 Yes
60 Blue 3/20/77 Susitna N. of Tyone 28 mg. 13 - -
61 Blue 3/20/77 Susitna N. of Tyone 25 mg. - 7 Yes
63 Blue 3/20/77 Susitna Bend 27 mg. 5 7 Yes
64 Blue 3/20/77 Susitna Bend 27 mg. 11 7 Yes
75 White 3/19/77 Jay Creek 28 mg. - - Yes
79 White 3/19/77 Jay Creek 28 mg. - - -
80 White 3/18/77 E. Devil Mtn. 25 mg. 4 - Yes
81 White 3/18/77 E. Devil Mtn. 27 mg. - 7 Yes



.

A total of 270 observations were recorded for 18 radio collared

moose between late October 1975 and mid November 1977. One radio collared

moose was found dead two weeks after collaring. The cause of death was
undetermined; we suspect, however, that it was drug related. Another
moose was lost from the sample when we were unable to relocate it after

one month of tracking. Its loss was attributed to a faulty transmitter.

Movements

Radio-collared moose occupied areas ranging from 21 km? to 520 kmz
(Table 2). Significantly smaller areas were occupied in the rugged
terrain between Jay (reek and Devils Canyon than east of Jay Creek where
the terrain becomes more open and level. The correlation between the
numBer of sightings and size of range for each moose was r = 0.50.
Observed locations and detailed movements of each radio-collared moose
are presented in Appendix'l. A brief description of radioed moose

movements follows.

Devil Mountain Areq

Three moose (#s 8583, 8584 and 8588) were radio-collared on Devils
Mountain on 18 March 1977, approximately 3 km north of the Susitna River
(Fig. 3). All three remained in the wvicinity of their tagging location
until spring when #8583 moved 8 km east. Both #8584 and #8586 remained
on their winter range through April. At the end of May, during the peak-
of calviné, #8584 and #8586 were located 10-11 km to the southeast on

the other side of the Susitna River within 2 km of each other. Three
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Table 2. Range size, number of locations and minimum number of river crossings of
radio collared moose along the Susitna River. Devils Canyon Project,

March 1978.
Collar Number of Range Range Total Minimum number
* Number Locations Length km. Width km. Area km of river crossings

8583 12 11.6 4.8 30.9 0

8584 12 17.7 4.5 37.3 3

8586 10 17.7 5.3 30.9 1

8589 2 - - - -

8580 3 - —_— —_— -

8038 19 14,2 9.3 51.5 0

8573 14 14.8 7.9 47.6 2

8576 12 6.9 6.4 20.6 0

8022 18 24.8 17.2 180.2 1

8588 i 13.5 8.2 39.9 1*

8040 19 17.1 6.4 49.9 0

8578 17 14.3 5.5 32,2 1

8579 10 30.6 11.9 173.2 2

8031 26 16.1 12.1 74,7 0

8035 23 62.3 14.0 373.4 0

8018 - 18 65.0 18.7 520.1 2

8030 24 55.5 21.2 415.8 2

8575 _20 103.0 10.5 291.4 0

270 Total Ave. range size 148.1 km? 15 Total

% Cow observed on island.

Correlation between number of sightings and size of range for each moose = .50.
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Radio-Collared Moose Along the

Figure 3. Location and General Range Size for ]
Devils Canyon Project, March 1978.

Susitna River near Devil Mountain.
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days later #8584 was seen with two new calves and #8586 was seen with

one. HNumber 8583 was not pregnant when palpated in March, She remained
on the north side of the river within a 3 km radius of her April location,.
Number 8586 lost her calf within two weeks and remained through the fall
within 6 km of her calving location., Moose #8584 lost one calf within

the first two weeks and the other prior to the first week in July. She

- was found on the north side of the river on 28 June and on the south

side on 5 July where she remained through the fall. All three moose
regained at elevations below 950 m during the time they were monitored.
Some seasonal fluctuation in elevation occurred just prior to calving as
#8584 and #8586 moved down from the south facing slope of the riverbank
and crossed the river to calve. Seasonal home ranges for all three

moose appeafed to be small, probably not in excess of 20 km?2.
Watana Creek Area

Three radios were placed on cows along upper Watana Creek in October.
Two of these females, #8040 (Fig. 4) and #8022 (Fig. 5), were collared
together. Both moved to lower elevations as winter progressed and
remained there until June. Number 8040 was seen with twins on 8 June
but on 16 June the calves were missing and were never seen again. The
cow returned to upper Watana Creek and remained within a 2 km radius
throughout the fall. Number 8022 traveled considerably farther than
#8040 as she crossed the Susitna sometime in Februafy and returned in
March. On 1 June she was seen in the same vicinity as #8040 on lower
Watana Creek, On 16 June they were again found in close proximity. Her

movements indicated no distinct migration between winter and summer
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Figure 4.

-
.

Location and General Range of Radio Collared Moose Numbers
8038, 8040 and 8573 Along Watana Creek. Devils Canyon Project,
March 1978. ‘
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Figure 5.

Location and General Range of Radio Collared Moose Numbers' -~
8022, 8576 and 8588 Along Watana Creek. Devils Canyon Project,-
March 1978. '
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ranges. Number 8022 was never seen with a calf. During the calving

season she was found in four different locations.

Number 8038 was collared 5 km south of Big Lake. During all 19
observations this moose was between 600 m and 950 m elevation (Fig. 4).
Although she was observed with a new calf on 26 May, when checked again
on 31 May the calf was missing. From June through fall she appeared to
move constantly, and ranges used throughout this period overlapped that

of winter observations.

On 19 March three females (#s 8573, 8576 and 8588) were collared on
the north side of the Susitna between Watana and Jay Creeks. Number
8576 moved less extensively than any of the other radio collared females
(Fig. 5). She was observed 12 times, all on the north side of the river
within an area of approximately 28 km2. When last observed on 30 November
she was within 2 km of her tagging location. Female #8588 also wintered
along the north bank of the Susitna. She moved to an island in the
river in early June and was observed again on the north bank on 8 June
where she remained through November (Fig. 5). Number 8573 wintered
along the n;rth shore of ﬁhe Susitna and crossed to the south bank
du?ing calving season (Fig. 4). She was never observed with a calf,
although it was determined that she was pregnant when collared. However,
she was not visually observed between 26 May and 3 June. She remained
on the south side of the river until July when she returned to her
collaring location. She stayed there until 30 NovemBer when, after a
moderate snowfall, she moved to lower elevations near the mouth of

Watana Creek.
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Susitna Bend Area

Movements were more extensive for those moose collared east of Jay

" Creek,. Number 8031 was collared in October 1976 on the north side of

the Susitna near the mouth of the Tyone River. Two others, #s 8578 and
8579, were collared in the same vicinity in March 1977. Number 8031 was
observed almost excl;sively between 600 m and 950 m in spruce habitats
along the north and west banks of the Susitna (Fig. 6). She was never
observed on the south bank of the river. She had a calf when tagged
which survived the winter, but she was never observed with a calf the
following spring. No seasonal range preference is discernible from her

movement pattern.

Number 8579 was once found 30 km from where she was collared (Fig. 6).

She wintered along the Susitna énd crossed to the mouth of Goose Creek
in May. She returned to the north side and moved to higher elevations
near the headwaters of Coal Creek during calving where she remained
through November. She was not located during June and was not observed
with a calf in July, although it had been determined in March that she

was pregnant. She remained in the high country through November.

Cow #8578 wintered in the same vicinity as 8579 and then croséed
the Susitna to the mouth of the Oshetna River (Fig. 6). She never
returned to the north side and spent the remaining summer months and
fall in an area of approximately 7 kmz, west of the mouth of Goose

Creek. Number 8578 was not pregnant when collared in March..
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Figure 6. Location and General Range of Radio Collared Moose Numbers

8031, 8578 and 8579 Downstream from the MacLaren River. Devils
Canyon Project, March 1978. '
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Number 8030 was collared very close to #s 8031, 8578 and 8579, but
her movement patterns were totally dissimiler (Fig. 7). She moved south
across the Susitna River and wintered along the drainage of the Tyone
River. ‘By 10 May she had moved 2 km to an island in Susitna Lake and
was observed there with a calf on 30 May. She remained with her calf
through August in the vicinity of Tyone Village and returned on 5 October

to withiﬁ 1 km of her coliaring location.
Maclaren River Area

Two females, #s 8035 and 8575, were collared along the Maclaren
River. Number 8035, collared on 27 October 1976, moved 59 km during
November and early December to the mouth of the Oshetna River where she
remained through March (Fig. 8). On 22 April she was observed returning
to the vicinity of her tagging locétion. She was observed on several
occasions in this area without a calf throughout the summer and fall.

By 22 November she had returned to the mouth of the Oshetna River, 50 km
from her previous location. During April 1977, #8575 migrated'lOB km,

the longest movement recorded during this study, from the lower Maclaren
River to Sucker Lake south of the Glenn Highway near Tazlina Lake (Fig. 7).
She was pregnant when collared in March but was never observed with a ‘
calf. This moose remained near Sucker Lake through May and moved 11 km
north to Tolsona Ridge during June where she spent most of July and
August. She returned once to Sucker Lake and made one trip to Lost

Cabin Lake, but both times moved back to Tolsona Ridge. On 30 September
she was observed moving back towards her tagging location on the Maclaren.
By 5 October she had returned 82 km and was within 9 km of her collaring

location.
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Figure 7.
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"Female #8018 was collared in October along Butte Creek. She was
accompanied by a calf and remained in the Butte Creek vicinity through
January (Fig. 9). .On 7 February she and her calf were observed across
the Susitna, 43 km away on the north side of Kelley Lake. She wintered
there with her calf and began moving up the Maclaren in April. On
30 May she was seen with a new calf which was observed until 10 June.

By 12 July she had returned 30 km in the direction of her tagging location
and remained in the same vicinity she had inhabited the previous fall

through November.,

Radio~collared moose movement data were supplemented somewhat by
incidental observations of visually collared moose. Eleven additional
river crossings were documented and possible migratory direction; were
identified (Fig. 10). The second longest movement during this study
occurred when the moose wearing visual collar #80 was found near Lome
Butte, 84 km southeast of her tagging location at Devils Mountain. Of
the moose collared west of Jay Creek, she alone showed any migratory
movement of significant distance. Collar number 60 was tagged in March 1977
just north of the mouth of Tyone Creek and was found 78 km to the northwest
between the Nenana River and West Fork Glacier in August. One moose,

#10, collared along Butte Creek in October 1976 moved down Watana Creek
to the Susitna where she was found in August. Another, #67, was collared
near Susitna Lodge in March 1977 and was located in’November at the

headwaters of Jay Creek.
Habitat Use

Habitat types being utilized by collared moose were noted during



Figure 9. Location and General Range of Radio Collared Moose Number 8018 .
Along the Maclaren and Susitna Rivers. Devils Canyon Project March 1973.
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radio-tracking flights, and observations were categorized in nine groups
(Table 3). Because spruce is the dominant vegetation over much of the
study area and is widely variable in density, three categories were used
to describe it. One hundred and seventy-two habitat observations of
radio~collared mbose were noted during tracking flights. Seventy percent
of all observations were in spruce dominated habitats. Moose were most
often (29.7 percent of observations) found in medium spruce areas where

trees ranged from six to 15 m high in stands of moderate density.

Calving took place primarily in open spruce areas, most often at
lower elevations where stands of trees four to 14 m high were interspersed
with openings. Eight calves, including one set of twins, were borm in
spruce habitats while one cow gave birth to a set of twins in alder
dominated habitat. Alder and willow areas at and above timberline were
utilized during the rutting season until late in the £f£all when snow

depths approached one meter.

Between Devil Creek and Watana Creek, radio-collared moose remained
throughout the &ear almost exclusively at the lower spruce dominated
elevations. Moose collared along upper Watana Creek were observed more
often in willow-alder communities except during late winter when they

were generally found in spruce habitats at lower elevations.
DISCUSSION

Movement patterns of moose are highly variable. Studies. throughout

North America (Edwards and Ritcey 1956, Houston 1968, Goddard 1970,
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Table 3. Number of observations of radio collared moose in vegetation types along the Susitna River between
October 1976 and December 1977. Devils Canyon Project, March 1978,

Collar Total Open Med ium Dense Spruce/ Alpine Riparian

Numbex Sightings Spruce#* Spruce Spruce Hardwood** Tundra Alder Willow Willow Open

8583 10 4 2 1 3

8584 9 5 2 1 1

8586 7 3 4

8589 1 1

8580 2 1 1

8038 13 5 4 1 1 1 1

8573 10 6 1 1 1 1

8576 12 3 8 1

8022 8 1 2 3 1 1

8588 9 2 3 1 1 2

8040 10 1 6 1 2

8578 12 6 1 1 2 1 1

8579 9 1 1 2 1 2 1 1

8031 11 1 7 2 1

8035 12 3 3 1 1 1 3

8018 11 3 2 1 2 2 1

“8030 11 2 3 6

8575 15 3 3 7 _ _ 1 _ 1 _
172 43 51 26 7 7 16 11 10 1

Percent .

of Total 100.0 25.0 29.7 15.1 4,1 4.1 9.3 6.4 5.8 .6

*Spruce categories include both white spruce (Picea glauca) and black spruce (Picea mariana).
**Hardwoods in this category include aspen (Populus tremuloides) and birch (Betula papyrifera).
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LeResche 1972) support th% hypothesis that movement patterns in moose
may raﬁge from being sedentary to seasonal migrations of great distances.
Peterson (1955) believed that many moose spend their whole lives in an
area of 32-800 ka_ This appears to be true for many of the moose in
the Susitna study area. Nine of the 16 moose radio—-collared and tracked
for 13 months along the Susitna River occupied areas smaller than 52 kmz.
All but one of these were collared west of Jay Creek where the river

valley is fairly narrow and is surrounded by mountains.

LeResche (1974) found that home range seldom exceeds 5-10 km2
du;ing a given season. Because radio-collared moose were only monitored
for 8 to 13 months during this study, data were inadequate to allow
computation of seasonal home range sizes. It was noticed, however, that
several of the radio—collared moose were found repeatedly in areas less
than 10 km? in extent. Others appeared to be more nomadic, particularly
those collared in the eastern portion of the study area where they

wandered across areas up to 50 Kkm? during the spring and summer,

Areas of low elevation are often inhabited by both migratory and
nonmigratory moose during winter and spring (LeResche 1972). This was
apparent in the Devil Mountain area where #80 was collared. Between
March and September 1977 she moved a straight line distance of 84 km to
the southeast while a cow collared at the same time in the same location
remained within 11 km of her collaring site throughout the year. This
was also true of the wintering area between the Tyone River and Goose
Creek to which many moose migrated considerable distances. Number 8031

remained in this area throughout the 13 months of this study.
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Edwards and Ritcey (1956) noted that increasing snow depths above
timberline triggered moose migrations out of the high country to their
wintering areas in the lowlands. Their observations have been supported
in Alaska}by Rausch (1958) and LeResche (1974), both of whom concluded
that the fall migration in Interior Alaska is closely related to snow
QOnditions. Snow depths along the Susitna River during the winter of
1976~77 were below normal until late March. They appeared to be greater
along the eastern portion of the study area than west of_Jay Creek.
Shortly after accumulated snow reached its maximum depths, most collared
moose east of Jay Creek either migrated short distances where a coﬁsiderablel
drop in elevation was possible, or made long treks to their wintering
areas, graduélly moving to lower elevations. Except for #80, those west
of Jay Creek showed no tendency to migrate at all. Radio collared moose
in this area may be representative of a sedentary population, but it is
recognized that data collections over a 1l3-month period which includes
subnormal snow depths are inadequate to accurately assess the migratory
nature of moose along this stretch of the Susitna River. If data from
this small sample are representative of the moose population currently
inhabiting this stretch of the Susitna River, construction of the Devils
Canyon dam would have a highly detrimental effect on the population as
the dam would inundate a major portion of the winter habitat presently
available., Destruction of this winter range would substantially reduce

the carrying capacity of a major portion of the Devil Creek drainages.
Some of the possible migratory routes represented by data accumulated

thus far are illustrated in Fig. 10 and others are illustrated in Appendix I.

The relative significance of each of these is unknown at this time,
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although it is apparent that a substantial number of moose migrate to

and utilize fhe area near the mouth of the Tyone and the Oshetna Rivers
for winter range. Coady (1974) noted that the depth, density and hardness
of snow are appreciably lower in coniferous and deciduous tree communities
making them more favorable to moose under stress from severe winter snow
conditions. The lower, spruce-covered reaches of the Watana Creek

Valley are probably critical for the majority of mcose inhabiting this
area during a severe winter. A major portion of this area would be
inundated by construction of the Watana dam. Additional observations of
moose during normal or severe winter conditions are necessary to determine
the importance of this area as winter range. If this area is used as
winter range during more severe winters which would normally occur in

this area, construction of the Watana Dam would substantially reduce the

carrying capacity of this portion of the study area.

Present information indicates moose depend heavily upon the river
bottoms and adjacent areas for winter habitat both above and below the
Watana and Devils Canyon damsites. Lack of adequate wintering areas in
the lower Susitna Valley has been a major limiting factor to moose
population growth there in the past (Chatelain 1951). Most existing
winter range is along the major rivers where periodic flooding has
caused rechanneling of the main stream, allowing riparian willow to
colonize the dry stream beds. Regulating the flow of water from the dam
at Devils Canyon could have a highly detrimental effect on growth of
riparian vegetation downstream to the mouth of the Susitna. It is
possible that maintaining a steady flow of 8,000 to 10,000 cu. ft./sec.

from the Devils Canyon dam would effectively prevent the flooding activity
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'that presently occurs periodically. This could create a short-term
abundance of winter range along the riverbamnks that might last 30 or
more years. The net long~term effect could well be a negative one,
however, as it is suspected that the present natural flooding activity
of the Susitna River produces favorable conditions for browse production.
Without these annual floods, these ;;parian areas could become mature
stands of hardwoods after 25 or 30 years and provide little or no winter
forage. Research‘on riparian vegetation habitat types and associated
moose usage downstream of dam construction is essential to determine

potential impacts on moose populations.
CONCLUSIONS

The emphasis of this telemetry study focused almost exclusively om
the north side of the Susitna River upstream from the Devils Canyon dam
site. Information on migratory routes and annual movement patterns was
limited by the small sample of radio-collared moose (18), many of which
were observed for less than nine months. Moose which were collared in
October 1976 were monitored through the winter of 1976-77 which was
considered to be miid. Information pertinent to identifying critical
wintering areas is most appropriately obtained during winters of high to
severe snow depths as moose tend to congregate in greater densities on
the most vital ranges as snow depths increase. Acquisition of‘moose
movement information downstream and on the south side of the Susitna
River is essential in order to evaluate the full effects of the proposed
hydroelectric project. Downstream effects on moose would be expected to
be significant since vegetation composition would be altered substantially

as a result of regulated water flow.
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Anmual moose harvests within the immediate drainages along the
upstream portion of the Sustina River have averaged 146 moose since 1974
(ADF&G, unpublished data). Approximately 475—500 sportsmen participate
in moose hunts in this area each fall (ob. cit.). How significantly dam
construction might reduce or increase this level of activity is difficult
to project with the limited data awvailable. Consfruction of an access
road to the Watana site would substantially increase hunter pressure in
the area, creating a corresponding increase in total man days spent
hunting; The quality of the huﬁting experience would probably decline,
however, as well as the rate of hunter sﬁccesé. Dam construction and
maintenance schedules are projected on a basis of a dam life of 100
vears. If impacts of the project reduced local moose populations by 50
percent this would amount to a corresponding loss of harvest of 7,300

moose during the life of the dam.

Construction of fhe Devils Canyon dam would flood a 45 km portion
of the Susitna River having a surface area of 7,500 acres (USF&WS,
1975). The riverbanks along this portion of the river are gemerally
steep and provide marginal habitat for moose. The low density of moose
tracks in this area throughout the winter of 1977-78 indicates that
little utilization occurs during winters of moderate snowfall. Since
water levels in the Devils Canyon reservoir are expected to remain
fairly constant, low mortality rates associated with ice shelving and

steep mud banks would be expected.

Construction of the Watana dam would result in inundation of 43,000

acres along Watana Creek and the Susitna River. Approxiamtely 35,000
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acres .sustain moderate to heavy utilization by moose during an average
winter (USF&WS 1975). Much of it supports moderate moose densities
during the spring and summer seasons as well, The ﬁreliminary movement
data gathered thus far from radio collared moose indicate that moose
from several surrounding areas of the Susitna Basin migrate across or
utilize this portion of the river.during some period of the year. The
Alaska Department of Fish and Game recorded observations of 2,037 moose
during their fall 1577 sex and age composition counts of these areas
(ADF&G, unpublished data). LeResche and Rausch (1974) concluded that an
kobserver generally sees between 43 to 68 percent of the moose in an area
during an aerial census. Using 50 percent to extrapolate roughly, the
resident population utilizing this portion of the basin probably falls
between 4,000 and 5,000 moose. Randaom stratified counts weighted with
an accurate sightability index are needed to éccurately assess numbers

of moose.

Effects of the construction of the Watana dam on these moose populations
could be substantial. The resident nommigratory segment of the population
could be eliminated. The immediate loss of a major portion of the
winter range along Watana Creek and parts of the Susitna River to flooding
would have the effect of reducing the carrying capacity of the habitat
at higher elevations used only during the warm seasons and mild winters.

The Watana Reservoir would be 87 km long and may during some seasons

prove to be an effective barrier to migrations. The resulting disruption

of movements to traditional breeding grounds may adversely affect productivity.
Increased mortality of neonates during post calving movements might

occur. Since water levels are expected to fluctuate as much as 78 m,

ice shelving could become a significant cause of mortality as well.
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Calving is a common occurrence in these portions of the study area. The
loss of calving habitat notwithstanding, fluctuating water levels would
convert the presently timbered slopes from the Watana dam site to the
Oshetna River to enormous mud banks. Calf mortality from slipping

downhill or getting stuck in the mud could become a common occurrence.
RECOMMENDATIONS

Collection of baseline biological data and completion of resource
assessment in the area affected by the proposed hydroelectric project in
far greater depth than this study is an essential prerequisite to understanding
the possible impacts of the proposed action (Appendix II). Identification
of moose populations, movement patterns, and habitat use downstream and
on the south side of the Susitna River is essential to predict both
negative and beneficial impacts of the proposed prject. Habitaf studies
should be conducted concurrently to determine seasonal use and degree of
dependency of populations on habitat to be>impacted by the project.
Alternate areas suitable for habitat rehabilitation to mitigate range
losses should be investigated as well as suitable methods for habitat

enhancement.
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o Appendi}_c I.
i} Between October 1976 and November 1977.
March 1978.

Individual Observations and Locations of each Rddio Collared Moose

Devils Canyon Project,
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Collar Collar

Number Color  Number Date Remarks
8583 Orange 7 18 March 1977 Not pregnant, alon?, snow 2" above moose belly
 Observations
1 31 March 1977 With #8580, no visual observation (SE-KB)
2 22 April 1977 Alone and spooky, medium spruce-
upland, condition 5 or 6 (WB-KB)
3 26 May 1977 Alone, 1600', riparian spruce (Egbert-KB)
4 31 May 1977 Alone, spruce/hardwood (?B)
75 3 June 1977 Alone, heavy spruce (KT)
6 8 June 1977 Alone, spruce (KT)
7 28 June 1977 Alone, spruce/hardwood (KT)
8 5 July 1977 Alone, open spruce (KT)
9 5 August 1977 Alone, tall open spruce/hardwood (TB)
10 5 October 1977 With large bull, spruce (KT)
11 30 November 1977 Alone, open medium spruce (KT)
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Collar Collar

~ Number Color  Number Date Remarks
| 8584 Orange 9 18 March 1977 Pregnant
Observations
1 (3:20 PM) 31 March 1977 Alone in spruce (SE-KB)
2 (8:30 AM) 22 April 1977 Alone, upland spruce and some willow,
condition 7 (WB-KB)

3 31 May 1977 No calf seen tall spruce (TB)

4 3 June 1977 With 2 new calves, open spruce (KT)

5 8 June 1977 No wvisual (XT)

)] 16 June 1977 With one calf, location not recorded (Erickson)
6 28 June 1977 No visual contact, spruce/hardwood (KT)

7 5 July 1977 Alone, open spruce (KT)

8 (11:30 AM) 5 August 1977 1/2 mile from bull and 2 cows, med. spruce (TB)
9 5 October 1977 With large bull and 3 cows, open spruce (KT)
10 30 November 1977 With one cow, open medium spruce (KT,
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Collar Collar

-~ Number Color  Number Date Remarks
B 8586 Crange 11 18 March 1977 Pregnant, with one calf and 3 cows 1/4 mile
Observations
1 31 March 1977 With 1 calf and 1 moose 1/4 mile away
2 \ 22 April 1977 With 1 calf, 2 cows and 1 small bull within
100 yds medium spruce-riparian
3 A 3 June 1977 With one new calf, spruceA
4 ' 8 June 1977 With 1 calf, spruce
5 16 June 1977 Alone, open spruce
6 28 June 1977 Alone, open spruce
7 5 July 1977 Alone, spruce
8 (11:30 AM) 5 August 1977 With 3 cows
9 5 October 1977 Alomne
10 30 November 1977 Could not pick up signal
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Collar Collar

g Number Color  Number Date Remarks
8580 none none 18 March 1977 Down only 5-10 minutes, collar too small,
no pregnancy test, with cow and calf 1/4
mile and 2 others
Observations
1 (3:00 PM) 31 March 1977 With 1 adult, spruce (SE-KB)
2 22 April 1977 Alone, no ear tags, tall riparian spruce  (WB-KB)
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Collar Collar

P Number Color Number Date Remarks
| 8038 Red NA 27 October 1976 With DA#3, 1 cow and one small bull
Observations

1 (11:40 AM) 22 November 1976 Unable to visually observe due to dense
vegetation and poor snow.

2 (1:30 PM) 3 December 1976 Alone

3 (11:00 AM) 24 December 1976 With 2 cows

4 (9:35 AM) | 19 January 1977 With 3 cows and 1 small bull

5. 4 February 1977 Not visually observed due to high winds

6 (10:30. AM) 3 March 1977 With 1 cow

7 (6:05 PM) 6 April 1977 With 2 moose, sparse tall spruce
8 (9:15 AM) 22 April 1977 With 6 moose (1 bull), sparse tall spruce and
cottonwood, condition 6
9 26 May 1977 With new calf, medium medium spruce
] 31 May 1977 Alone, medium medium spruce
10 3 June 1977 Alone, sparse medium spruce
11 8 June 1977 Alone, sparse medium spruce
12 16 June 1977 Alone, sparse medium spruce
13 28 June 1977 Alone, sparse medium spruce
14 5 July 1977 Alone, medium medium spruce
15 5 or 6 August 1977 With 1 bull, medium medium spruce
16 5 October 1977 With 2 cows and 1 bull, sparse medium spruce
. 17 30 November 1977 With 2 cows, small spruce
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Collar Collar

Number Color  Number Date Remarks
8573 Orange 5 19 March 1977 Pregnant
Observations
1 6 April 1977
2 (10:15 AM) 22 April 1977 With 1 cow, sparse short spruce, condition 7
3 26 May 1977 With 1 cow, demse tall spruce
4 31 May 1977 Not wisually observed
) 1 June 1977 Not wisually observed, dense tall spruce
5 3 June 1977 Alone, medium medium spruce
6 8 June 1977 Alone, medium medium spruce
@ 16 June 1977 Alone, medium medium spruce
7 28 June 1977 Not wvisually observed, alder
8 5 July 1977 Alone, medium medium spruce
9 5 August 1977 With 2 cows and white #75
10 5 October 1977 Alone, medium medium spruee
11 30 November 1977 With 1 cow, willow |
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Collar Cellar

- Number Color  Number Date Remarks
o 8576 Orange 6 19 March 1977 With 1 bull, pregnancy status unknown
Observations
1 (3:50 PM) 6 April 1977 Alone, in spruce (SE-KB)
2 22 April 1977 With 2 cows, medium tall spruce, near radio 8588
3 26 May 19777 Alone, medium short spruce
4 3 June 1977 Alone, sparse medium spruce
5 8 June 1977  Alone, medium medium spruce
6 16 June 1977 Alone, medium medium spruce
7 ‘ 28 June 1977 Alone, medium medium spruce
8 5 July 1977 Alone, medium medium sprﬁce with some alder
9 (11:00 AM) 5 August 1977 Within 1/2 mile Blue #10, sparse medium spruce
10 5 October 1977 With 1 large bull and 3 cows, medium medium
spruce, not visually observed.
11 30 November 1977 Alone, open medium spruce

P
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Collar Collar

— Number Color  Number Date Remarks
. 8022 Red NA 28 October 1976 Artificial respiration for 10-15 ﬁin.
Observations
1 (1:30 PM) 22 November 1976 Unable to observe due to poor snow conditions
and dense vegetation

2 (1:45 PM) 3 December 1976 With 1 cow

3 (11:00 AM) 24 December 1976 With 1 cow

4 19 January 1977 Alone

5 (11:00 AM) 4 February 1977 Not visually observed due to high winds
6 3 March 1977 Alone, standing, sparse medium spruce

7 (4:05 PM) 6 April 1977 With 2 moose

8 (9:00 AM) 22 April 1977 Alone, medium medium spruce

9 25 May 1977 Alone, riparian willow

)] 1 June 1977 No wisual observation, in steep wall canyon,

near radio 8040

10 8 June 1977 Alone, medium medium spruce
11 16 Jﬁne 1977 Alone

) 28 June 1977 Couldn't locate
12 5 July 1977 Not cobserved, alder
13 (11:00 AM) 5 August 1977  With 1 cow, tall alder
14 5 October 1977 With radio 8040, alder
15 30 November 1977 With 1 cow, willow
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Collar Collar

Number Color  Number Date Remarks
£
I 8588 Orange 16 19 March 1977 none
Observations
1 (4:05 PM) 6 April 1977 Close to radio 8022, medium medium spruce
2 22 April 1977 With 2 cows, sparse short spruce
3 27 May 1977 Wi;h 1l yearling and 1 cow, sparse short spruce
@ 31 May 1977 Not visually observed
4 3 June 1977 Not wvisually observed on island, dense tall
spruce
.5 8 June 1977 Alone, spruce (KT)

6 16 June 1977 Alone, willow-alder
4] 5 July 1977 Alone
7 21 August 1977 Alone, sparse tall spruce
@ 5 October 1977 Could not locate
8 3 November 1977 With one bull and 3 cows
9 30 November 1977 With one yearling, willow
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Collar Collar

Number Color  Number Date Remarks
8040 Greemn NA 28 October 1976 Lone cow, old moose (10+), artificial
respiration-5 minutes
Observations
1 (11:50 AM) 22 November 1976 With 1 cow and 1 large bull
2 3 December 1976 With 1 yearling and 2 cows
3 27 December 1976 With 2 cows, 1 small buil and 2 large bulls
4 (9:30 AM) 17 January 1977 Alome “
5 (10:30 AM) 3 March 1977 Alone
6 (6:16 PM) 6 April 1977 Alone
7 (9:20 AM) 22 April 1977 With 1 cow, riparian willow, condition 4
8 26 May 1977 Alone, sparse short spruce
)] 31 May 1977 Not visually observed
) 1 June 1977 Alone
9 3 June 1977 Alone, willow
10 8 June 1977 With 2 new calves, alder
11 16 June 1977 Alone, alder
12 28 June 1977 Not observed, alder
13 5 July 1977 Not observed, tall alder
14 (11:00 AM) 5 August 1977 Not observed
15 5 October 1977 With 1 cow and 1 small bull, alder
16 30 November 1977 With 1 yearling, riparian willow
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Collar Collar

f%h Number Color Number Date Remarks
| 8578 Orange 10 20 March 1977 Not pregnant, with 1 bull
Observations

1 30 March 1977 Not wvisually observed (TB-AL)

2 (10:30 AM) 22 April 1977 Alone, upland small spruce bog

3 13 May 1977 No visual observation due to two other cows
in area, steep river banks and heavy spruce
(TB-AL)

(11:00 AM) 30 May 1977 No calf, with 1 bull and 2 cows (TS-KB)
4 (2:00 PM) 3 June 1977 With 10 cows and 1 bull, open spruce,

no calf (TB-KB)

5 (2:30 PM) 6 June 1977 Up high in scrub sparse spruce, with 1 cow
and yearling

10 June 1977 No calf, with a cow with calf an 1 lone cow,
yearling male grizzly present (SE-KB)

17 June 1977 With 1 adult, no calf

(10:30 AM) 27 June 1977 Alone (TB-AL)
30 June 1977 With 1 cow and bull, cow with calf 1/8 mile
away (KB-TB)
(10:00 AM) 6 July 1977 Alone, upland tundra, no calf, feeding (WB-KB)
6 (1L0:15 AM) 23 July 1977 Bedded down with 3 adults and 1 small bull,

mixed brush upland tundra with short scattered
spruce (WB-KB)

7 22 August 1977 Alone within 1/4 mile is cow with yearling,
in sparse medium spruce with lots of dwarf

birch almost alpine (WB-KB)

(8:55 AM) 30 August 1977 With cow and calf in sparse short spruce,
feeding (WB-KB)

8 (5:00 PM) 5 October 1977 Alone, standing in scrub spruce, willow (WB-KB)

9 (1:40 PM) 22 November 1977 Alone, standing in upland short sparse spruce
(WB~KB) .
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oy Collar Collar
~ jJjumber Color  Number Date Remarks

8579 Orange 14 20 March 1977 Pregnant, 15 minutes artificial respiration
{broke couple of ribs), with 1 calf

Observations

1 22 March 1977 With cow, upland willow surrounding medium
spruce, condition 4 (WB-KB)

2 ‘ 13 May 1977 Definite location didn't see due to steep
riverbanks and heavy spruce (TB-AL)

3 (11:30 AM) 3 July 1977 Alone, feeding in upland tundra (WB-KB)

4 (10:15 AM) 25 July 1977 Alone, no calf, riparian willow habitat
in upland tundra, bedded down

5 (5:30 PM) 18 August 1977 With a cow with calf in tall spruce sparse

and dwarf birch (WB~KB)

6 (2:00 PM) 5 October 1977 With 10 cows, 1 small bull in upland short
- spruce (WB-K3B)
7 3 November 1977 With #61 which has calf (SE)
8 (2:00 PM) 22 November 1977 Alone, running, in tall riparian spruce (WB-KB)
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Collar Collar

=, Number Color Number Date Remarks
8031 Green NA
Visual Blue 3 22 October 1976 mnone
Observations
1 2 November 1976 With several bulls and cows within 1/4 mile,
also #2 with calf (TB)
2 (11:15 AM) 19 November 1976 Unobserved due to vegetations and poor snow (WB)
3 (10:15 AM) 16 December 1976 With a yearling cow
4 (Noon) 24 December 1976 With a calf
5 (3:30 PM) 19 January 1977 With a calf, within 1/4 mile 2-3 year old bull
with 1 antler and cow with calf
6 (1:00 PM) 3 February 1977 Did not attempt to observe (TS)
7 (Noon) 4 February 1977 Visually observed accompanied by calf
8 (3:00 PM) 22 February 1977 With calf, with cow with twins (TS)
9 (Noon) 5 March 1977 With calf
10 (3:30 PM) 30 March 1977 Didn't visually observe (TB-AL)
11 (8:15 AM) 25 April 1977 With calf and another cow, tall spruce-willow
12 (3:15 PM) 13 May 1977 Didn't see due to steep river banks but
definately there, singnal not heard until almost
overhead (TB-AL)
(2:00 PM) 20 May 1977 With calf, also 2 cows with calves, 1 cow,
medium spruce upland, 2500’
13 (11:00 AM) 30 May 1977 With yearling and 1 cow, no calf, feeding, less
than 40' spruce and muskeg (TS-KB)
14 3 June 1977 With yearling and 1 cow
(1:30 PM) 6 June 1977 With a yearling in scrub spruce 200" above river
(WB-KB)
10 June 1977 With yearling, sparse medium spruce (SE-KB)
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8031 continued

15

16 (11%45 AM)

17 (10:35 AM)

(5:30 PM)

(9:15 AM)

18 (1:15 PM)

19 (1:30 PM)

17

24

23

June 1977
June 1977

July 1977
July 1977
August 1977
August 1977

October 1977

.November 1977

With yearling (SE-KB)
Couldn't see due to wind (TB-AL)

Bedded down with yearling (bull) at least
17 other moose there (WB-KB) ‘

With bull yearling in dense medium spruce,
2700', standing together

Bedded-down with her yearling bull with 1 large
bull in dense medium spruce (WB-KB)

Unable to observe, probably bedded down in thick
medium spruce

With 4 cows, 1 cow with calf, 1 yearling
in dense medium spruce upland (WB-KB)

With 4 cows, 1 calf, 2 large bulls, 1 yearling
bull, standing, feeding, dense medium tall
spruce, essentially same location as 17
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Collar Collar

. Number Color  Number Date Remarks
8035 Blue NA 27 October 1977 3-~4 minutes artificial respiration, with one
#11. probably 3 other cows. 1 large bull,
1 small bull
Observations
1 2 November 1976 With 1 cow
P 19 November 1976 Not wvisually observed, with radioc 8030 and cow

2 (10:15 AM) 16 December 1976 Did not visually observe due to fog

3 (Noon) 24 December 1976 With 1 cow, within l/4lﬁile 1 cow with calf
and 5 cows

4 (3:45 PM) 19 January 1977 With 2 yearlings (1 is bull), over 1/4 mile
a total of 11 moose which included 2 medium bulls
with 1 antler and 2 calves

5 (1:00 PM) 3 February 1977 No attempt to observe

6 (1:00 PM) 4 February 1977 With 2 yearlings (1 bull), other moose in area
but no count

7 (3:30 PM) 22 February 1977 With 2 moose

8 5 March 1977 With 1 yearling
) 30 March 1977 No visual observation
9 22 April 1977 Condition 5-6, riparian willow
10 (2:30 PM) 25 May 1977 Alone, medium medium spruce, feeding
(2:00 PM) 1 June 1977 Alone, bedded down, sparse medium spruce
(Noon) 6 June 1977 Alone, dense ripariam tall spruce
(8:30 AM) 10 June 1977 With cow, standing in riparian spruce
17 June 1977 With 1 cow
11 25 June 1977 Alone
6 July 1977 With 1 cow in upland tundra, resting
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8035 continued
(Noon) 12 July 1977 With 1 cow, upland riparian
12 (1:15 PM) 23 July 1977 Bedded down, sparse medium spruce

13 (4:45 PM) 18 August 1977 Bedded with a cow and yearling bull, sparse
short spruce

14 (4:30 PM) 5 October 1977 With 1 large bull, 13 cows, small moose 1 calf,
' scrub willow with medium medium spruce b

15 (2:00 M) 22 November 1977 Feeding, alone, medium short spruce
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Collar Collar

Date

Remarks

7 Number Color Number

8018 Green NA 27 October 1976 Probably with a calf, with one cow
Observations
| 1 (12:10 PM) 22 November 1976 With calf, 3 cows and 3 calves (1 set twins)
2 (1:50 PM) 3 December 1976 With mediuﬁ bull, within 1/4 mile 5 cows,
" and 3 cows with 2 calves
3 (11:15 PM) 24 December 1976 With 1 cow
4 (1:20 PM) 19 January 1977 Alone
5 (1:00 PM) 7 February 1977 Alone
6 (1:00 PM) 5 March 1977 With calf
7 (11:02 AM) 30 March 1977 With calf
8 25 April 1977 With calf, medium medium small spruce
9 (7:45 PM) 10 May 1977 "With 3 cows, sparse medium spruce
) 27 May 1977
10 (Noon) 30 May 1977 With 1 new calf, feeding, near a cow with twins
@ (4:30 PM) 6 June 1977 With calf, resting, river floodplain with
medium medium spruce ‘
11 (8:00 AM) 10 June 1977 With calf, lying down in sparse tall épruce
12 (10:30 AM) 12 July 1977 Unable to observe, in thick upland tundra,
within 1/2 mile cow with calf
13 (12:30 PM) 23 July 1977 No visual, dense willow and alder must be
bedded down
14 (9:00 AM) 22 August 1977 Unable to observe dué to dense alder;willéw
within 1/4 mile cow with calf
15 (2:15 PM) 5 Qctober 1977 Alone, standing, piparian willow
16 (10:30 AM) 22 November 1977 With 2 cows, 3 calves, bedded riparian willow
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Collar Collar
Number Color Number

Date

Remarks

8030 Black NA 22 October 1976 With 5-6 cows
Observations
1 2 November 1976
2 19 November 1976 With 1 cow, and close to radio 8035
3 (9:07 AM) 16 December 1976 With cow and calf ~
4 19 January 1977 Alone, however, large concentration moose
in area
5 3 February 1977 No attempt to observe
6 (Noon) 5 March 1977 Alone
7 (10:22 AM) 30 March 1977
8 (12:30 PM) 22 April 1977 With 2 cows, medium medium spruce
9 (5:00 PM) 10 May 1977 No attempt to observe
@ (9:52 AM) 13 May 1977 Walking, dense tall spruce
10 (10:00 AM) 30 May 1977 With one new calf on island, feeding, sparse
medium spruce
@ (11:45 AM) 6 June 1977 With calf, feeding, sparse tall spruce
# (Noon) 10 June 1977 With calf on island, resting, sparse tall spruce
11 (1:15 PM) 15 June 1977 Alone, moved to next island, feeding on
shore in water
) 17 June 1977 Alone
] 25 June 1977 Unable to observe due to dense vegetation
g 30 June 1977 With calf on island, medium medium spruce
# (10:15 AM) 7 July 1977 With calf
§ (10:00 AM) 12 July 1977 With calf, bedded, medium medium spruce
12 (10:00 AM) 23 July 1977 With calf, running dense medium spruce
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8030 continued
13
14

15 (1:00 PM)

16 (1:15 PM)

25 August 1977 With calf and 1 cow, sparse medium spruce
30 August 1977 With calf, bedded, dense medium spruce

5 October 1977 With calf, 1 cow with calf, and 1 small
bull, medium short spruce

22 November 1977 With calf, standing in dense short spruce
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Collar Collar

~™  Number Color - Number ~ Date Remartks
8575 Orange 3 21 March 1977 Pregnaﬁt, with group of 3 moose
Observations

1 (2:40 PM) 30 March 1977 Alone

.2 (7:45 AM) 22 April>l977 Alone, bedded

) 10 May 1977 Did not attempt fo observe

3 (9:10 AM) 11 May 1977 Within 1/2 mile of 3 coﬁs, dense tall spruce
4 (8:30 AM) 25 May 1977 Alone, appeared pregnant, medium medium spruce
5 (2:45 PM) 26 May 1977 With cow that has new calf,’resting;‘médium

medium spruce

6 30 May 1977 Alone, feeding, sparse tall spruce

7 10 June 1977 Alone, traveling, willow |

g 17 June 1977 Alone |

8 (8:00 M) | 22 June 1977 Alone, feeding, sparse tall spruce

9 (1:00 PM) 28 June 1977 Alone, bedded, dense medium spruce
10 (9:00 PM) 6.July 1977 Alone, bedded, dense medium spruce
11 (1:00 PM) 12 July 1977 Alone, bedded, riparian ﬁillow

12 (7:30 AM) 2 August 1977 Alone,rbedded; nedium medium spruce
13 (9:45 AM) 17 August 1977 Alone, bedded, sparse medium spruce

% (2:00 PM) 18 August 1977 With 2 cows; beddéd, medium medium spruce
# (9:45 AM) 13 September 1977 Aloﬁe, bedded, dense medium spruce

il 30 September 1977 No visual, cow was traveiing

14 (5:00 PM) 5 October 1977 Albne, in dense medium spruce, within 1 mile
1 cow with twins and 1 cow with calf

15 (1:00 PM) 22 November 1977 With 1 cow, bedded, dense tall spruce
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APPENDIX II
Wildlife Studies

Introduction

The proposed Susitna Hydropower Project will have impacts on several
wildlife species which either reside in the project area, use the area
for migration or other seasonal purposes or use habitat downstream which
will be altered by the stabilization of water flow. The following
individual proposals comprise an integrated program to provide information
needed to predict the impacts of the Project on wildlife and to provide

a basis for making decisions which might minimize those impacts.

This program will not answer all questions. It is designed to provide

an acceptable basis of knowledge in a limited time period using presently
available techniques. Emphasis has been placed on species which are
likely to be most adversely affected by the project and are of greatest
interest to man.

The design, timing, manpower requirements and funding levels of the
individual projects have been coordinated for efficiency. WNo single
project can be conducted by itself without considerable change in design
and increase in cost. For example the moose study is the core of the
entire package. The wolf, wolverine, bear and caribou studies are
dependent on the moose study for manpower equipment and logistic support.
The moose, habitat mapping and vegetation studies are also dependent on
each other as each will influence the design of the others and their
results must be compatible for final data analysis. If one project does
not produce results at the proper time other projects will be delayed,
reducing the quality of information and increasing the overall cost of
the program.

Title: Habitat mapping and vegetation studies required for analysis of
the effects of the Susitna Hydropower Project on wildlife.

Objectives: To prepare a vegetative type map of areas within and adjacent
to proposed impoundments, along transmission corridors and along
the downstream floodplain.

To identify key moose browse species and determine the condition
and trends of selected moose habitats.

To determine the effects of altered water flow on key plant species
and map areas where substantial vegetation changes will occur.

Background: Most impacts of the Susitna Hydropower Project on wildlife
will occur through loss or alteration of habitat. Where habitat is
totally lost to a population through inundation or blocking of migrations
it is necessary to know the importance of that particular habitat to the
population and the availability of alternative habitats. Where habitat
will be merely altered, it is also necessary to know what elements
within that habitat are important to the population and what changes

will occur in those elements. Direct studies of wildlife species can
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delineate a population and tell us where various components of the
population are at different times and to a certain extent why they are
there. However, wildlife studies must be accompanied by habitat studies
if we are to determine the full significance of habitat alteratiom to
the population.

This project is not an actual proposal. Several of the studies outlined
here could be expanded to meet the needs of other disciplines. Therefore,
this is a statement of information needed to evaluate the effects of the
Susitna Project on wildlife. Actual study proposals should be developed
to. provide this information on the schedule outlined.

Procedures: A habitat type map of the proposed impoundment areas, all
"drainages flowing into the impoundments, access and transmission corridors
and the downstream floodplain should be prepared during the first two
yvears of the study. This map should be of sufficient detail to permit
delineation of specific habitats favored by moose and must be accompanied
by sufficient ground truth data to identify the distribution and abundance
of moose browse species. In order to accomplish this it is essenital

that the principal investigators of moose studies work directly with the
habitat mappers.

Studies of the effects of water table and influence of water level
fluctuations on vegetation, particularly moose browse species, along the
floodplain of the Susitna River should be initiated immediately. A map

of areas where changes in flow caused by the dams will alter the vegetation,
either through changes in soil moisture or by allowing plant succession '
to oceur, should be prepared. Emphasis should be placed on areas of

high moose use such as the lower Susitna River.

Detailed studies of vegetation in important moose wintering areas should
be conducted to identify plant species used by moose and quantify their
presence, use and trends. Study areas would be identified from data
collected under the moose studies.

Schedule:
FY 78 Habitat mapping, effects of water level studies
FY 79 Habitat mapping, effects of water level studies
FY 80 Map areas of expected plant composition changes.,
vegetation studies on moose winter range
FY 81 Moose winter range studies
FY 82 Moose winter range studies
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Title: Impact of the Susitna Hydropower Project on Moose Populations

Objectives: To identify moose subpopulations using habitat subject to
- direct and indirect impact of the Susitna Hydropower Project.

To determine the seasonal distribution, movement patterns, size and
trends of those subpopulations.

To determine the timing and degree of dependency of those subpopulations
on habitat to be impacted by the Susitna Hydropower Project.

Background: Several subpopulations of moose occupy habitats that may be
inundated or substantially altered by the proposed Susitna Hydropower
Project. Limited studies conducted in 1977 identified one subpopulation
which occupied the upper ends of tributaries north of the proposed
impoundment areas during spring, summer and fall, then migrated to the
Susitna River bottomlands during winter. Similar populations almost
certainly occupy drainages to the south of the impoundments. There is
also strong evidence that riparian habitat along the mainstem, which may
be significantly altered by the stabilization of water flow, also

serves as winter range for several subpopulations of moose. These
habitats may be critical to these populations in severe winters. Other
subpopulations may be nonmigratory and use areas to be affected all
year. Some migratory populations may not rely on the river bottoms for
Seasonal range but may migrate through them on their way between seasonal
ranges.

The degree of impact will vary depending on the subpopulations size,
status and degree of dependence on altered habitat and the nature of the
habitat alteration. Many factors must be considered including: the sex
and age composition of members of the subpopulation using the habitat
(often pregnant cows or cows with calves are more dependent on lowland
areas than bulls), the overall range of the subpopulation (some members

of a nearby subpopulation migrate up to 60 miles indicating that reductions
in moose densities could occur over a vast area), the availability of
alternative ranges particularly during severe winters (habitat alterations
which may be relatively insignificant in normal or mild winters may be
devastating when heavy snowfall makes alternative ranges unavailable),
etc.

An adequate assessment of the potential impacts of the Susitna Project

on moose requires a thorough understanding of moose populations using

the area. This information must then be related to a knowledge of the
habitat and the elements within that habitat that are necessary for
moose. This study is designed to provide the necessary information on
moose. It is essential that certain habitat studies be conducted concurrently.
A habitat map of sufficient detail to delineate types selected by moose,
covering the impoundment area, surrounding drainages, transmission
corridors and the floodplain of the Susitna River to its mouth, should

be prepared at an early stage of the studies. Detailed browse studies
should be conducted at sites selected on the basis of use by moose to
identify important browse species, measure the degree of use and identify
other elements of the habitats that are important to moose. The role of
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the water table and spring flooding in maintaining moose habitat below
Devils Canyon should be determined and maps delineating areas where the
alteration of the flow will result in vegetation changes should be
prepared.

This moose study and the habitat studies outlined above should be closely
coordinated as each will influence the final design of the other and all
are necessary to relate habitat changes to moose.

Procedures: During 1977, 12 moose were radio collared and 14 others

. were collared with visually identifiable collars. These moose were
tracked from March to December 1977. Under this study, tracking of
those moose will be continued, to further delineate the ranges of that
subpopulation. '

Additional moose will be radio collared in drainages along the south
side of the proposed impoundment area and in riparian habitats along the
mainstem below Devils Canyon.

Each radio collared moose will be relocated regularly. For each relocation
the exact location, habitat type, activity of the moose and association
with other animals will be recorded.

A random stratified census and seasonal sex and age composition counts
will be conducted on subpopulations most likely to be affected by the
Susitna Hydropower Project. Concentrations of moose will be mapped
throughout the area whenever the opportunity arises.

These data will be used to identify subpopulations using areas to be

impacted, to determine the seasonal ranges and migration routes of each
subpopulation and to estimate the size and composition of those subpopulations
most likely to be impacted. Locations of moose will be overlayed on

habitat maps to determine the degree of use of certain habitat types as

well as specific habitats. This information will be analyzed by subpopulation,
season, sex and age class and reproductive status. Areas likely to be

altered by the project that are critical to a subpopulation will be

identified and recommended for more detailed vegetation studies.

Schedule:

FY 78 Radio collar moose, tracking flights, composition counts

FY 79 Tracking flights, composition counts, random stratified
count. Review habitat map and map of downstream areas to
be impacted and identify data gaps. Identify areas for
detailed vegetation studies.

FY 80 Replace radios and radio collar new moose to fill identified
data gaps, tracking flights, composition counts.

FY 81 Tracking flights, composition counts, random stratified
counts.

FY 82 Tracking flights, composition count, start final analysis
of data. _ "

FY 83 Tracking flights, complete analysis of impact of Susitna

Hydropower Project on moose, write final report.
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Cost:

4933

78
79
80
81
82
83

$220,000
$210, 000
$180, 000
$210,000
$175,000
$ 85,000
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Title: Mitigation measures for lost moose habitat.

Objectives: To identify and evaluate measures for enhancing moose
habitat.

To locate areas where moose habitat enhancement would effectively
mitigate loss or deterioration of moose habitat resulting from the
Susitna Hydropower Project. )

Background: Important and perhaps critical moose habitat will be totally
lost or reduced in quality by the Susitna Hydropower Project. The
proposed moose and habitat studies should quantify this loss and its
resulting impact on moose populationms.

Moose tend to favor subclimax ranges. In recent years several agencies
have recognized a potential for enhancing habitat for mcose by setting
back plant. succession through artificial means. The Alaska Department
of Fish and Game, U.S. Fish and Wildlife Service and U.S. Forest Service
have all experimented with such techniques as mechanical crushing,
prescribed burning and fertilizing, At present these techniques have
not been fully evaluated. '

Such techniques are probably effective only in certain types of habitats.
In some cases it might be possible to fully mitigate the impact on a
particular subpopulation of moose. For example, if an effective technique
can be found to maintain willow habitats on river bars without periodic
flooding, impacts on subpopulations dependent on downstream habitat

might be kept to a minimum.

In other cases where critical habitat will be completely destroyed it
might be possible to make alternative habitat available to the affected
subpopulation of moose. However, there will likely be some subpopulations
for which mitigation measures will not be possible. In these cases the
loss to human users could be offset by enhancing the range of populations
of moose away from the Project area.

In order to assess these possibilities it is necessary to evaluate the
various techniques and to delineate habitat where these techniques would
have a positive effect on moose.

"This project is designed to provide information to assess the feasibility

of mitigation and to initiate long term studies which would direct
actual mitigation efforts. Evaluation of these long term studies will
take many years. The need to complete the long term studies will depend
on the results of the feasibility study.

Procedures: A complete review of potential moose habitat manipulation
techniques will be made. Areas which have been experimentally manipulated
in the past will be visited and the quantity and quality of potential

moose browse produced will be assessed. Information gaps will be identified
and if necessary further experimental manipulation will be recommended.
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Data from the habitat mapping, vegetation and moose studies will be used
to identify areas where habitat manipulation might offset adverse impacts
on each of the subpopulations of moose that are identified.

Schedule:

FY

FY

43

“Cost:

43 233

79

80

81

82

83

79
80
81

82
83

Preliminary review of techniques and identification of

areas of past experimentation.

Evaluation of success of previous manipulation efforts.
Identification of data gaps. Recommendations on future
experimentation.

Continue evaluation of manipulated areas. Initiate
manipulation experiments to f£ill data gaps.

Evaluate techniques. Identify potential areas for mitigation.
Evaluate techniques. Identify potential areas for mitigation.

$ 5,000

$ 20,000

$275,000 (actual cost will depend on results of FY 79
and 80 studies)

$ 20,000

$ 20,000
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Title: Impact of the Susitna Hydropower Project on caribou populationms.

Objectives: To identify subpopulations of caribou in the Nelchina
Basin.

To determine the seasonal ranges and migration routes of these
subpopulations with emphasis on traditiomal migration routes
across proposed impoundment areas and potential alternative routes.

To determine the availability of suitable alternative seasonal
ranges to caribou subpopulations that might be isolated from traditional
ranges by the proposed impoundments.

Background: The Nelchina basin has been the most important sport hunting
area for caribou in Alaska. Although caribou numbers were reduced from
a recorded high of 72,000 to a low of 10,000 the population is presently
increasing and is now estimated to exceed 14,000 cariobu. Proposed
management plans state that the population will be allowed to increase
until it numbers 20,000 caribou.

Caribou traditionally have used a variety of ranges on both sides of the
Susitna River and varying numbers have crossed the Susitna at least
twice a year. Major crossing locations have been recorded in areas
which would be affected by the proposed hydropower project. Because
caribou frequently migrate long distances and may periodically overgraze
one range and shift to another, it is necessary to examine the status of
caribou and identify alternative ranges over a large area. :

Range studies conducted by the Alaska Department of Fish and Game have
shown that the most desirable winter ranges remaining in the Nelchina
basin are located in the Clearwater Mountains, Chunilna Hills, Susitna
Uplands and Monahan Flats. Most of these ranges are north of the Susitna
River while historical and recent calving and summer ranges exist south
of the river. The preferred lichens south of the river have generally
declined and have not shown substantial recovery even with lowered
caribou populations. Meanwhile, the Nelchina population has used this
area to a greater extent than the other portions of its range. A portion
of the winter range exists east of the Richardson Highway in the Wrangell
Mountains but movement into this range may be affected by the recent
construction of the oil pipeline from Prudhoe Bay to Valdez. All of
these factors make it likely that the ability to cross the Susitna will
remain critical to the well being of the Nelchina caribou herd.

To determine the extent that the impoundments will affect this movement

is difficult, Other migration routes may be used in addition to those
already shown in the literature or sufficient range may be available to
the east to support the proposed population level. It is also possible
that a separate but smaller population exists north of the Susitna which
may increase to fill the available range in that area even if the existing
Nelchina population were confined to the area south of the proposed
impoundments.
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Procedures: Caribou on both sides of the Susitna River will be radiocollared
during the breeding season. Monitoring flights will be made at a relatively
low intensity (approximately monthly) throughout most of the year to
determine if more than one population exists in the area and to determine

-seasonal ranges of each population identified. More intensive monitoring

flights will be made during the periods of precalving and postcalving
movements and winter shift to determine present migration routes and the
timing of migration. It will be necessary to repeat this procedure for
several years to determine variation among years.

Traditional migration routes will be determined by mapping trails and
will be compared with present routes.

Potential alternmative ranges will be identified and evaluated using the
modified Hult Surlander method of range analysis. These ranges will be
compared with Nelchina ranges that have been studied for a number of
years.

Schedule:
FY 79 Radio collar caribou, monitor movements. Conduct range
analysis.
FY 80 Replace inoperative radios, monitor movements.
FY 81 Replace inoperative radios, monitor movements.
FY 82 Replace inoperative radios, monitor movements.
FY 83 Monitor movements. Repeat range analysis to determine
trends. )
Cost:
FY 79 $120,000
FY 80 $ 95,000
FY 81 $ 95,000
FY 82 = $ 95,000
FY 83 $102,000
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Title: Effects of the Susitna Hydropower Project on wolves.

Objectives: To determine the number of wolf packs and the number of
wolves in each pack that inhabit areas-to be directly affected by
the Susitna Hydropower Project.

To determine the proportions of each pack's territory that lies
within areas of impact.

To determine the location of dens, rendezvous sites, hunting areas
and the other essential activity areas of each pack in relation to
proposed impoundments and construction activities.

To determine the dependence of each pack on prey populations that
may be adversely affected by the Project.

Background: Wolves are of considerable national concern as evidenced by
recent newspaper and magazine articles. They are known to inhabit the
entire project area and information on population size and movements is
needed to determine project impacts.

Studies in other areas of southcentral Alaska have demonstrated that
some wolves have home ranges as large as 2,000 square miles while many
packs have territories ranging from 200 to 600 square miles. It is
known that the immediate project area may contain five or more wolf
packs, It appears that some of these packs use the Susitna River as a
territory boundary, and inundation and associated development could have
a dramatic influence on them. These packs depend heavily on moose
populations that use the impoundment areas. In addition other studies
have shown that any human disturbance relatively close to a wolf den may
cause abandonment of the traditional site and perhaps reproductive
failure. '

Procedures: Two to four wolves will be radio collared in each pack

whose territory is believed to include potential impoundment areas and
construction sites. The numbers of wolves in each pack will be determined,
each pack's territory will be delineated and the degree and nature of

use of potential impact areas will be determined through repeated relocations
and observation of activities. Specifically, all den sites, rendezvous

sites and favored hunting areas will be mapped. These data will be used

to determine the degree of dependence of wolves on various areas that

will be impacted by the Project.

Dependency on various prey species will be determined by scat analysis
and observation of hunting behavior and kills. This information will be
used in conjunction with data from the accompanying studies of prey
species, particularly the moose study, to estimate indirect impacts on
wolves caused by a reduction in prey availability.

Field activities and manpower for this study will be integrated with the
moose study. Wolves frequently will be tagged and relocated at the same
time as moose. Full funding of the moose study is required for the
successful implementation of this study.
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Schedule:

Cost:

A3 3334

433333

78
79
80
81

82
83

78
79
80
81
82
83

Radiocollar wolves, monitoring flights.
Replace lost radios, monitoring flights.
Replace lost radios, monitoring flights.
Radiocollar new wolves to £ill data gaps.
Monitoring flights.

Monitoring flights.

Monitoring flights.

$55, 000
$36, 000
$29, 000
$40,000
$25,000
$13, 000
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Title: Effects of the Susitna Hydropower Project on black and brown/grizzly
bears. :

Objectives: To estimate the numbers of black and brown/grizzly bears
using the area to be impacted by the Susitna Hydropower Project.

To determine the dependency of these bears on areas to be impacted,
with emphasis on identification of denning areas and seasonal
feeding areas.

Background: Very little is known of either brown or black bear populations
in the Susitna Basin except that brown bear densities appear to have

been very high for several years. We do not know how many bears inhabit
the area or how dependent they are on. the impoundment areas. Studies
should be conducted to estimate bear numbers in and surrounding project
area, determine whether the same bears are resident or whether a larger
number have a seasonal dependency on the area, and determine the location
and extent of denning activities.

A major problem with any large construction project is the actraction of
bears to camps and construction sites. This usually results in threats

to human safety, delays in construction and destruction of bears. If

areas of bear concentration can be identified and avoided during construction,
these problems can be substantially reduced.

Procedures: Bears will be radiocollared in the project area. Movements
in and around the area will be monitored. Den sites and concentration
areas will be mapped.

Bear numbers will be estimated through marked/unmarked ratios observed
during spring and fall composition counts and by recording all bears
seen during tracking flights.

Field activities for this study will be closely integrated with those
for the moose and wolf studies. Full funding of the moose study i
required for the successful implementation of this study. ’

Schedule:
FY 79 Radiocollar bears, monitoring flights composition counts.
FY 80 Monitoring flights, composition counts.
FY 81 Monitoring flights, composition counts.
FY 82 Monitoring flights.
Cost:
FY 79 $95, 000
FY 80 $57,000
FY 81 $50,000
FY 82 $35,000
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Title: Effects of the Susitna Hydropower Project on wolverine.

Objectives: To determine the population status of wolverines using
areas to be impacted by the Susitna Hydropower Project.

To determine movement patterns and identify habitats of seasonal
importance to wolverines.

Background: Less is known about the wolverine than any other big game
species in Alaska. Threatened with extinction throughout most of its
range in the Scandinavian countries, parts of Russia, the continental
United States and Eastern Canada, it is still considered relatively
abundant in Alaska. Studies in Idaho and Sweden indicate that wolverines
have exceptionally large home ranges. Records of males moving 15 miles
in a 24 hour period are not uncommon.

The Talkeetna mountains on either side of the Susitna River between Gold
Creek and the Maclaren River presently support a healthy population of
wolverines. Although their density is not known at this time, it is
probably as high or higher there than .in any other portion of their
range in Southcentral Alaska. Because the welfare of this species in
Alaska is of both national and international concern, some intensive
efforts to determine the status, distribution, and movement patterns of
wolverine in the project area are warranted.

Procedures: A limited number of wolverines will be radiocollared and
tracked in conjunction with other telemetry studies in the area. Home
ranges, movement patterns, and seasonal habitat use will be determined
by systematic relocation of radiocollared animals.

A systematic aerial survey of wolverines and their tracks will be made
in conjunction with wolf studies to determine the distribution and
numbers of wolverines using the area.

These data will be used to estimate the number of wolverines using the
impoundment areas, determine the degree of dependency of certain wolverines
on those areas and identify specific areas of importance to wolverines.

.Schedule:
FY 79 Radiocollar, monitoring flights, census.
FY 80 Radiocollar, monitoring flights, census.
FY 81 Monitoring flights.

Cost:
FY 79 $30,000
FY 80 $25,000
FY 81 $10, 000
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Title: Distribution and status of Dall sheep adjacent to the Susitna
Hydropower Project area.

Objectives: To determine the numbers of Dall sheep inhabiting mountains
adjacent. to proposed dam sites.

To delineate the seasonal ranges of the sheep populationmn.

Background: A relatively isolated sheep population inhabits mountains
adjacent to the proposed dam sites. While there will probably be little
direct impact on this population by the proposed project, there is a
possibility of adverse impacts from human disturbance as a result of dam
construction activities and increased access.

Procedures: Aerial surveys will be conducted to determine the size of
the sheep population and to delineate seasonal ranges.

Schedule:
FY 79 Aerial surveys.
FY 80 Aerial surveys.
FY 81 Aerial surveys.
Cost:
FY 79 $3,000
FY 80 $3,000
FY 81 $1,000
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Title: Distribution and abundance of furbearers and small game in the
proposed Susitna Hydropower Project impoundment areas.

Objectives: To determine the distribution and relative abundance of
furbearers and small game in the proposed impoundment areas and
determine the degree of use of those species by humans.

To determine the dependence of furbearers and waterfowl on downstream
habitats which will be altered by changes in water flow.

Background: Little is known about the distribution and abundance of
either furbearers or small game. In order to assess the potential
impact of the project on small game it will be necessary to conduct a
basic biological reconnaissance. It is known from data collected
incidentally to other projects that the Susitna River Basin provides
habitat for large numbers of fox, wolverine, and river otter. All three
of these species are highly sought by trappers.

Stabilization of water flow could sﬁbstantially alter aquatic furbearers
and waterfowl habitat downstream.

Procedures: Limited aerial surveys will be conducted to determine the
presence, distribution and relative abundance of fox, otters, beavers,
ptarmigan, waterfowl and raptors. On the ground observations will be
made in conjunction with the nongame project. ‘

Trappers and residents of the area will be interviewed.
Surveys of aquatic furbearers and waterfowl will be conducted in dowvmstream

areas of probable habitat alteration that will be identified by studies
on the effects of water flow on habitat.

Schedule:
FY 79 Surveys in impoundment areas, interviews.
FY 80 Surveys in impoundment areas, interviews.
FY 82 Surveys downstream.
FY 83 Surveys downstream.

Cost:
FY 79 $35,000
FY 80 $35, 000

~ FY 82 $25,000

FY 83 $25,000
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Title: Distribution and abundance of nongame species of wildlife in the
area to be impacted by the Susitna Hydropower Project.

Objectives: To determine the occurrance, distribution and relative
abundance of small mammals and passerine birds in the proposed
impoundment areas.

Background: Little is known about the occurrence, distribution or
abundance of small mammals and both resident and migratory passerine
birds in the Project impact area. A limited reconnaisance should be
conducted.’

Procedures: A literature search will be conducted. Surveys from the
ground will be made and limited trapping will be done. Portions of this
study will be coordinated with small game and furbearer studies.

Schedule:
FY 79 Literature search, initiate surveys.
FY 80 Complete surveys.
Cost:
FY 79 $7,000
FY 80 $8, 000
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