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FIGURE A-1: Length frequency histograms of trout collected in the Red River and tributaries in fall 2003.
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FIGURE A-1: Continued.
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FIGURE A-1: Continued.



Red River 2003 Biological Monitoring Chadwick Ecological Consultants, Inc.

Page A-4 February 2005
4
Questa Ranger Station B Rainbow Trout
Si
2
17
N N e I A
OO0 OO0 0000000000000 00DO0D0D0D0000D0D00D0DO0000000O00O0O0O0oO
NMITOLOMNMNVOOANMTEOHON~NOVDO AT NMNMILOMNOVDO ANMITL ON~W0ODDO dNM
A A A A A A A A AN NNANNNANNNNOOOOOOOOOOOS I IFI
4
Upstream of Highway 522 M Rainbow Trout
- Bl Brown Trout
2 st
[&]
Q
3
— 2 =
(O]
o)
£
Z 1
Ol | I R A AR
[eNeoNololNeolNololololololNeoNoloNeNol o [eNolNeoNolNoloNololololNoNol
MO OM~MNOVOO A NMST LW O™~ — AN M IO~ O dNM
HHHHHHH\—iHH(’\INNNNNNNNNWMWMMMMMMMQ"TW?
4
Downstream of Highway 522 B Rainbow Trout
Bl Brown Trout
37
27
1
0 |11 | I A A
[eNeoNoNololNolNoloNolNoNoloNoNoNoNoNoNoRooNolNoNoNe) [eNeolNeololNoloNoNoNoNel
NI O OMNMNOVDOOANMTEIHLOMNODOODO dANMSTS LW O W ON0ODO 4N M
HHHHHHHHHHNNNNNNNNNNmmmmmmmmmmﬁ'ﬁ'ﬂ'ﬁ'
Length (mm)

FIGURE A-1: Continued.
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FIGURE A-1: Continued.
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FIGURE A-1: Continued.
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TABLEB-1: Summary of number of fish targeted for collection at each study site and the number of fish
actually collected in fall 2003.

Young-of-the-Year Juvenile Adult
Site Target  Actual Target  Actual Target  Actual
Reference Sites - Brown Trout
Cabresto Creek 3 3 3 3 3 3
Upstream of Town 3 3 3 3 3 3
Red River Downstream of Town - Brown Trout
June Bug 3 2 3 3 3 0
Elephant Rock 3 1 3 3 3 2
Downstream of Hansen 3 3 3 0 3 0
Upstream of Mill 3 0 3 0 3 0
Upstream of Columbine 3 0 3 3 3 3
Downstream of Cabin Springs 3 1 3 3 3 0
Goathill 3 0 3 1 3 1
Questa Ranger Station 3 0 3 1 3 3
Upstream of Highway 522 3 3 3 0 3 3
Downstream of Highway 522 3 3 3 3 3 3
Downstream of Outfall 002 3 3 3 3 3 3
Upstream of Hatchery 3 3 3 3 3 3
Lakes - Brown Trout
Upper Fawn Lake 3 0 3 0 3 3
Eagle Rock Lake 3 0 3 0 3 0
Lakes - White Suckers
Upper Fawn Lake 3* 0 3 3 3 3
Eagle Rock Lake 3* 3* 3 3 3 3

* Composite replicates.
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TABLE B-2: Metals concentrations (mg/kg wet weight) in whole-body large (> 8 in) brown trout collected from the study sites, fall 2003.
U = values under detection limit. Sites not listed had no large (> 8 in) brown trout collected. Metals not listed were all below
detection limits.

Site Al As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se V Zn
Reference Sites
Cabresto Creek 224 U U U 0.36 0.037 3.2 U 23 66 013 28 0015 0.17 118 0.89 U 330
Upstream of Town 353.2 0.17 355 0.03 U 0031 520 076 4.1 1,010 0.66 33.2 0.009 167 26.10 0.69 147 32.7
Red River Downstream of Town
Elephant Rock 15.5 U 124 U U008 11 029 27 69 025 121 U U 049 0.74 U 294
Upstream of Columbine U U 0.68 U U 0.095 U U 24 21 Uu 26 U U U 0.67 U 334
Goathill 8.2 U U U U 0.135 1338 U U 21 U 3.4 0.020 U U 050 U 384
Questa Ranger Station 18.1 U 047 U U 0182 21 U 56 34 U 6.6 U 010 0.78 0.22 U 3938
Upstream of Highway 522 8.7 U 057 U U 0269 22 018 55 64 U 10.7 0.011 0.17 0.84 0.31 U 423
Downstream of Highway 522 11.6 U U U U 0181 0.7 U U 29 U 890015 016 0.15 0.20 U 46.9
Downstream of Outfall 002 325 Uu 092 0.03 U 0122 24 021 U 77 U 21.2 0.016 0.26 0.88 0.56 0.18 47.3
Upstream of Hatchery U U U U 0.33 0.289 Uu 027 69 28 U 11.0 0.021 U U 043 U 503

Lakes
Upper Fawn Lake 22.4 U U U U 0.036 0.7 U 16 23 u 11 U 0.09 U 0.62 U 234
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TABLE B-3: Metals concentrations (mg/kg wet weight) in whole-body small (< 8 in) brown trout collected from the study sites, fall 2003.
U = all values under detection limit. Sites not listed had small (< 8 in) brown trout collected. Metals not listed were all below
detection limit.

Site Al Ba Be Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Zn
Reference Sites
Cabresto Creek U U U U 2.7 U U 25 U 1.3 0.014 U 094 060 405
Upstream of Town 226 0.70 U U 3.7 U 0.9 62 034 4.3 U U 160 077 365
Red River Downstream of Town
June Bug 214 210 U 0.270 33 032 3.9 54 U 6.7 U 018 093 068 449
Elephant Rock 173 081 U 0.157 U 023 3.6 97 U 9.2 U U 030 072 433
Upstream of Columbine 46 0.67 U 0.080 U U 2.1 22 U 3.6 U 0.08 U 056 350
Downstream of Cabin Spring U 067 U 0.125 Uu 028 2.1 33 U 9.7 0.019 U U 049 426
Goathill 16.5 U U 0.290 U U U 33 U 2.1 0.021 U U 094 423
Questa Ranger Station 10.7 U U 0.190 11 ] 1.8 22 ] 2.1 ] U 030 047 434
Downstream of Highway 522 175 U U 0173 0.7 0.19 U 37 U 78 0018 013 023 029 416
Downstream of Outfall 002 33.3  1.00 U 0.187 1.8 019 u 66 u 7.8 0.018 U 069 090 550
Upstream of Hatchery 31.7 182 0.02 0.170 U 044 3.1 113 U 36.6 0.028 U 073 065 518
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TABLE B-4: Metals concentrations (mg/kg wet weight) in whole-body YOY brown trout collected from the study sites, fall 2003. U = values under
detection limit. Sites not listed had no YOY brown trout collected. Metals not listed were all below detection limit.

Site Al Ba Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Zn
Reference Sites
Cabresto Creek U U U 2.7 U U 45 U 4.1 U U 0.95 1.09 54.4
Upstream of Town 15.1 U 0.032 1.2 U 0.6 30 0.24 3.9 U U U 1.18 36.9
Red River Downstream of Town
June Bug 24.3 0.93 0.310 2.5 U 4.0 64 U 8.7 U 0.14 0.41 0.77 58.7
Elephant Rock 7.2 U 0.210 U 0] 2.2 26 ] 5.4 ] ] ] 0.61 38.6
Downstream of Cabin Spring 39.1 250 0.360 U U 3.0 87 U 9.6 0.018 U U 0.78 58.0
Upstream of Highway 522 35.2 1.00 0.380 13 U 3.0 62 0.14 6.0 U 0.11 0.57 0.34 59.4
Downstream of Highway 522 36.2 0.83 0.300 0.9 0.18 U 53 U 13.3 0.015 0.11 0.53 0.42 71.1
Downstream of Outfall 002 44.4 1.30 0.217 1.6 U U 92 U 7.6 0.19 U 0.72 0.97 64.2

Upstream of Hatchery U 1.33 0.417 U 0.27 2.3 70 U 16.4 0.016 U U 0.31 71.2
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TABLE B-5: Metals concentrations (mg/kg wet weight) in whole-body white suckers collected from Upper Fawn Lake and Eagle Rock Lake, fall
2003. U = values under detection limit. N = no fish collected. Metals not listed were all below detection limit.

Site - Size Class Al As Ba Be Cd Cr Co Cu Fe Pb Mn Mo Ni Se Zn
Upper Fawn Lake - YOY N N N N N N N N N N N N N N N
Eagle Rock Lake - YOY 2477 015 6.07 0.05 0.183 1.8 0.19 4.3 370 143 237 U 153 036 433
Upper Fawn Lake - Juvenile 42.8 Uu 230 U 0.038 3.0 U 1.7 118 U 183 012 124 069 277
Eagle Rock Lake - Juvenile 98.9 U 227 0.02 0.145 2.9 U 2.3 141 051 164 U 166 045 2938
Upper Fawn Lake - Adult 48.9 U 360 U 0.027 2.9 U 1.5 168 U 77 019 076 059 234
Eagle Rock Lake - Adult 107.4 U 237 002 0.100 1.4 U 1.8 140 053 249 U 080 036 319
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Benthic Invertebrate Tissue Data
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TABLE C-1: Metals concentrations (mg/kg wet weight) in composite benthic macroinvertebrates samples collected from the study sites, spring
2003. U = values under detection limit. Metals not listed were all below detection limit.

Site Al As Ba Be Cd Cr Co Cu Fe Pb Mn Mo Ni Se \V Zn
Reference Sites

Cabresto Creek 78 0.20 1.6 Uu 031 ] U 4.7 124 ] 11 0.16 0.4 1.00 U 137

Upstream of Town 250 0.24 4.2 U 0.09 0.7 0.4 4.8 349 0.5 29 0.18 0.4 U 057 33

Red River Downstream of Town

June Bug 474 U 147 013 210 U 29 361 956 11 132 0.23 4.0 U 044 165
Elephant Rock 268 U 142 005 120 U 26 184 479 19 103 0.36 3.6 U 030 113
Downstream of Hansen 527 U 65 013 0.82 u 16 193 365 0.9 37 021 1.9 U U 109
Upstream of Mill 344 U 6.8 0.06 0.1 U 16 124 281 0.9 47  0.33 2.1 U u 73
Upstream of Columbine 331 U 112 0.05 043 u 22 118 342 11 123 0.39 2.5 U U 62
Downstream of Cabin Spring 209 U 79 031 035 U 1.8 104 263 0.8 88 031 2.5 U U 51
Goathill 967 025 248 033 0.76 u 13 243 776 2.2 55 0.60 43 046 038 114
Questa Ranger Station 1,200 Uu 111 035 0.28 u 1.3 270 764 11 68 051 3.0 U U 60
Upstream of Highway 522 918 0.27 124 025 0.92 U 25 204 621 2.0 92 035 46 053 U 138
Downstream of Highway 522 1,000 026 124 026 0.79 U 22 227 642 18 111 0.61 39 050 029 130
Downstream of Outfall 002 854 023 102 022 1.00 U 24 257 613 1.7 126 4.30 31 U 033 161
Upstream of Hatchery 886 042 122 023 081 U 28 213 634 20 194 270 56 051 044 152
Lakes
Upper Fawn Lake 271 043 289 005 048 U 09 247 537 2.3 68 0.97 2.6 U 045 29

Eagle Rock Lake 1560 023 137 039 0.85 U 3.6 338 915 28 282 087 9.4 u 060 116
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TABLE C-2: Metals concentrations (mg/kg wet weight) in composite benthic macroinvertebrates samples collected from the study sites, fall 2003.
U = values under detection limit. Metals not listed were all below detection limit.

Site Al As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se V  Zn

Reference Sites
Cabresto Creek 127 0.20 4.0 U U 019 4.2 U u 272 U 18 U 0.96 U 108
Upstream of Town 354 U 6.7 U 0.07 09 03 41 526 06 41 0.510 U U 047 0.92 25

C
C
N
w

Red River Downstream of Town

June Bug 450 0.23 143 0.09 U 094 10 13 326 834 U 79 U 022 28 052 058 105
Elephant Rock 289 0.25 19.0 0.04 U 130 24 16 233 725 24 81 U 027 32 040 037 97
Downstream of Hansen 498 0.28 232 0.11 u 110 18 19 201 507 15 105 U U 35 047 026 125
Upstream of Mill 456 0.25 18.7 0.09 U 120 U 23 187 58 19 116 U 054 38 U 028 119
Upstream of Columbine 377 0.17 134 0.09 u 170 U 22 165 473 14 105 U 028 28 U U 135
Downstream of Cabin Spring 326 020 434 0.08 56 1.70 U 21 130 630 1.7 111 0.016 Uu 27 043 0.27 108
Goathill 290 0.26 87 0.10 25 047 U 10 131 440 19 74 0.018 027 38 U U 81
Questa Ranger Station 863 U 116 0.30 U 062 06 08 186 472 1.2 59 U 03 29 U U 89
Upstream of Highway 522 638 U 156 0.18 U 072 10 11 156 664 1.8 94 U 063 34 U 033 97
Downstream of Highway 522 610 0.21 20.6 0.17 u 077 11 12 184 726 20 81 0.017 0.79 3.0 U 0.36 86
Downstream of Outfall 002 651 0.36 19.8 0.17 u 08 13 14 191 1,130 55 122 0.015 4.00 31 0.69 0.52 97
Upstream of Hatchery 154 U 50 007 37 047 u 12 72 178 U 94 U 080 25 U U 66
Lakes
Upper Fawn Lake 222 057 35.0 U 28 057 U 06 232 399 18 63 0.020 U 13 066 032 29

Eagle Rock Lake 724 Uu 98 017 65 100 U 17 362 568 28 145 U U 50 U u 119
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TABLE D-1: Metals concentrations (mg/kg wet weight) in aquatic bryophyte samples (from streams) and algae (from lakes) from the study sites,
fall 2003. U = values under detection limit. Metals not listed were all below detection limit.

Site Al As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Si V.  Zn

Reference Sites

Cabresto Creek 1,100 06 13 05 14 02 63 07 21990 49 83 U U 5 032 Uu 20 49
Upstream of Town 1,030 04 21 0.2 Uu 01 23 038 6 1670 19 190 ] U 2 051 U 29 15
Red River Downstream of Town
June Bug 2470 11 145 1.0 U 54 30 549 149 6,560 7.6 5,880 U 01 55 0.70 U 36 567
Elephant Rock 2,170 1.1 208 0.5 U 36 50 637 102 4470 17.2 5880 U 06 58 078 05 26 410
Downstream of Hansen 3,110 06 106 0.9 u 20 U 50.6 67 3,000 8.0 3,320 U 06 43 0.51 U 16 400
Upstream of Mill 3360 18 170 0.9 41 29 U 779 99 3,720 10.7 5,750 u 11 67 0.77 U 1.8 517
Upstream of Columbine 3300 14 157 07 40 23 U 627 835320 13.4 3,920 U 13 62 1.00 U 25 373
Downstream of Cabin Spring 1,820 09 94 04 23 11 U 251 40 2400 6,8 2,210 0.021 1.0 24 0.44 u 13 179
Goathill 4930 16 139 29 36 4.9 U 458 102 4,540 11.5 5,610 0.020 1.2 102 1.40 U 26 1,610
Questa Ranger Station 5780 09 194 21 U 18 25 157 835500 123 1,690 Uu 21 38 037 U 23 401
Upstream of Highway 522 4,060 09 120 15 U 23 26 231 725540 10.2 2,990 U 32 44 U U 22 464
Downstream of Highway 522 3,790 10 97 13 41 13 22 149 59 4330 66.4 1,690 0021 24 31 0.74 u 21 301
Downstream of Outfall 002 2720 08 8 10 23 13 18 153 453560 94 1,650 0.020 168 27 120 05 1.9 255
Upstream of Hatchery 2810 14 127 13 90 18 U 247 U 4,790 13.6 3,000 0.019 53 56 0.35 U 36 422
Lakes
Upper Fawn Lake 2,280 2.0 117 0.2 U 10 56 83 326,530 280 875 U 30 16 0.72 U 36 111

Eagle Rock Lake 508 02 10 0.1 u 07 06 39 9 642 18 413 ] U 12 U ] U 88
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