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SECTIONFOUR Aquatic Biota 
4. Section 4 FOUR Aquatic Biota 

Sampling methods for aquatic biota parameters were conducted in accordance with the Molycorp 
RI Work Plan (URS 2002b).  Four methods were modified because of unexpected conditions 
encountered in the field or at the request of EPA.  Juvenile white suckers were substituted for 
juvenile brown trout for tissue analysis in lakes because brown trout were rare or absent in the 
lakes.  Tissues were collected from three age class (YOY [young of year], juvenile, and adult) of 
brown trout in 2003, as opposed to two age classes in 2002 (juvenile and adult), and adult 
rainbow trout were not collected in 2003.  Bryophytes in streams and algae in lakes were 
substituted for aquatic macrophytes for tissue analysis because aquatic macrophytes were rare to 
absent at all sampling sites.  Water samples from the lakes for bioassay tests were collected from 
near the shore instead of in the middle of the lake, because it was determined that the water 
quality was sufficiently homogeneous to allow an easier collection method.  All modifications to 
sampling methods were approved by EPA representatives prior to the modification. 

4.1 RI/FS DATA 
Data collected from fall 2002 through fall 2003 in conjunction with the RI/FS Work Plan and in 
fall 2004 for the RI/FS addendum are presented below.  These data do not include sampling 
conducted prior to the initiation of the RI/FS, data collected after the RI/FS studies, or data 
collected at sites not specified for the RI/FS.  

4.1.1 Reference Sites  
Reference sites were chosen to be representative of the aquatic environment in the Red River 
drainage that are outside the zone of influence of the mine exposure area and the tailings facility 
exposure area.  Four sites on the Red River, one tributary, and one lake were chosen as reference 
sites for the RI/FS study. 

4.1.1.1 Red River, Cabresto Creek 

Four reference sites were located on the mainstem of the Red River. One site, Zwergle, is located 
on the Red River approximately 0.6 mile upstream from the Goose Creek confluence and 
0.2 mile upstream from the abandoned USGS gaging station (USGS 08264500) at an elevation 
of approximately 8,900 feet.  

Site RR-4 is the first site downstream of the town of Red River.  It is located near the upstream 
end of June Bug Campground at an elevation of approximately 8,530 feet.  

Site RR-5 is located 0.4 mile downstream from Elephant Rock campground at an elevation of 
approximately 8,360 feet. 

Site RR-6 is located 0.8 mile upstream from the Molycorp mill facility access road and 0.7 mile 
downstream from Hansen Creek, at an elevation of approximately 8,200 feet.  

One reference site was located on Cabresto Creek, a tributary to the Red River.  The Cabresto 
Creek site is located 1.6 mile upstream of the Carson National Forest boundary, at an elevation 
of approximately 7,640 feet. 
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4.1.1.1.1 Fish 
Fish were collected from the five stream reference sites to determine fish population status and 
for fish tissue analysis for concentrations of metals in fall 2002 and fall 2003. 

Populations 
Fish populations were sampled at all five stream reference sites in fall 2002 and fall 2003 
(Tables 4-1 and 4-2, Appendix A-4a).  Brook trout, brown trout, rainbow trout, and cutthroat 
trout/rainbow trout hybrids were collected at the Cabresto Creek site in fall 2002 and fall 2003. 
These same species were found at the Zwergle site in addition to cutthroat trout in fall 2002 and 
fall 2003.  Site RR-4 had brown trout and rainbow trout in fall 2002 and fall 2003.  Cutthroat 
trout/rainbow trout hybrids and white suckers were also present in fall 2003.  Site RR-5 had only 
rainbow trout in fall 2002, but also had brown trout, cutthroat trout/rainbow trout hybrids, and 
white suckers in fall 2003.  Site RR-6 had no fish in fall 2002, and a few brown trout and 
cutthroat trout/rainbow trout hybrids in fall 2003. 

The Cabresto Creek and Zwergle sites were characterized by high density and biomass estimates 
in both years, while sites RR-4, RR-5, and RR-6 had considerably lower density and biomass 
estimates in both years (Tables 4-1 and 4-2, Appendix A-4a). 

Tissues 
At the Zwergle and Cabresto Creek sites, three replicate brown trout tissues were collected from 
all size classes in both years.  At Site RR-4 in fall 2002, two adult brown trout were collected for 
fish tissue analysis, but no juvenile brown trout were captured.  At Site RR-4 in fall 2003, two 
YOY and three juvenile brown trout were collected, but no adults were collected. 

At Site AR-5 in fall 2002, no juvenile or adult brown trout were collected for tissue analysis.  At 
Site AR-5 in fall 2003, one YOY, three juvenile, and two adult brown trout were collected for 
tissue analysis.  

At Site AR-6 in fall 2002, no juvenile or adult brown trout were collected for tissue analysis.  At 
Site AR-6 in fall 2003, three YOY brown trout were collected for tissue analysis, but no juvenile 
or adult brown trout were collected.  

In fall 2002, three adult rainbow trout were collected at the Zwergle and Cabresto Creek sites 
and Site RR-4 and Site RR-5.  No adult rainbow trout were collected at Site RR-6.  

Metal concentrations from fish tissue collected at the reference sites showed considerable 
variation between sites and between years for many metals, while several metals were often non-
detect limits (Tables 4-3 and 4-4, Appendix A-4b).  

4.1.1.1.2 Benthic Invertebrates 
Benthic invertebrates were collected from the stream reference sites to determine the benthic 
invertebrate population status and for benthic invertebrate tissue analysis for concentrations of 
metals in fall 2002, spring 2003, and fall 2003. 
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Populations 

Benthic invertebrate populations were sampled at all stream reference sites in fall 2002, spring 
2003, and fall 2003 (Tables 4-5, 4-6, and 4-7, Appendix A-4c).  The Cabresto Creek and 
Zwergle sites were generally characterized by higher invertebrate density, total number of taxa, 
number of Ephemeroptera, Plecoptera, and Trichoptera (EPT) taxa, and diversity during the 
sampling period, while sites RR-4, RR-5, and RR-6 had lower values for these invertebrate 
parameters over the sampling period (Tables 4-5, 4-6, and 4-7, Appendix A-4c). 

Tissues 
Benthic invertebrate tissue samples were collected at all stream reference sites in fall 2002, 
spring 2003, and fall 2003.  Metal concentrations in benthic invertebrate tissues were variable 
between sites and between sampling events, with several metals being non-detect limits (Tables 
4-8, 4-9, and 4-10, Appendix A-4d). 

4.1.1.1.3 Periphyton/Bryophytes  
Periphyton were collected for population analysis at all stream reference sites in fall 2002 and 
fall 2003.  Bryophytes were collected for metals analysis at all stream reference sites in fall 2002 
and fall 2003. 

Populations 
Periphyton were collected for population analysis at all stream references sites in fall of 2002 
and fall 2003.  Periphyton populations were generally dominated by diatoms in terms of total 
density and the total number of taxa in fall 2002 and fall 2003 (Tables 4-11 and 4-12, Appendix 
A-4e).  The only exception was at Site RR-4 in 2002 which had a higher density of blue-green 
algae than diatoms (Table 4-11). 

Tissues 
Bryophytes were collected for metals analysis at all stream reference sites in fall 2002 and fall 
2003.  Metal concentrations in bryophyte tissues were variable between sites and between years, 
with several metals being non-detect limits (Tables 4-13 and 4-14, Appendix A-4f). 

4.1.1.1.4 Surface Water Bioassay 
Three-brood screening-level chronic toxicity testing using Ceriodaphnia dubia was conducted on 
water from all five stream reference sites during base flow conditions in October 2002.  Three-
brood chronic water toxicity testing using C. dubia was conducted on water from Site RR-6 
during snowmelt runoff conditions in April 2003.  Five 48-hour acute toxicity tests were 
performed on storm water collected from Site RR-6 in July through September 2003. 

Base Flow  
Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from all five stream reference sites during base flow conditions in October 2002.  Tests were 
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conducted between October 1 and 9, 2002.  No toxicity in either survival or reproduction 
endpoints was observed for any of the reference sites (Tables 4-15 and 4-16, Appendix A-4g). 

Snowmelt Runoff 
Three-brood chronic water toxicity testing using C. dubia was conducted on water from Site 
RR-6 during snowmelt runoff conditions.  The test was conducted between April 21 and 28, 
2003. No toxicity in survival or reproduction was observed at this site (Table 4-17, 
Appendix A-4g).  

Storms 
Five 48-hour acute toxicity tests using C. dubia were performed on stormwater collected from 
Site RR-6.  Significant effects were observed during two tests. Significant effects were observed 
for the water collected from July 28, 2003, and September 6, 2003, but no toxicity was observed 
during the tests for water collected August 14, September 5, or September 11, 2003 (Tables 4-18 
through 4-22, Appendix A-4g). 

4.1.1.1.5 Sediment Bioassay 
Ten-day chronic sediment tests using Hyalella azteca and Chironomus tentans were conducted 
on samples collected from all five stream reference sites in October 2002.  No significant effect 
was observed at any site for biomass (Tables 4-23 and 4-24, Appendix A-4h).  Toxicity was 
observed for survival endpoints for C. tentans at Site RR-5 in October 2002.  Toxicity was 
observed for survival endpoints for H. azteca at the Cabresto Creek site and the Zwergle site 
(Tables 4-23 and 4-24, Appendix A-4h) in October 2002. 

Ten-day chronic sediment tests using H. azteca and C. tentans were also conducted on samples 
collected from the Zwergle reference site and Red River Reference near the upstream mine 
boundary site (RR-5BB) (a site near aquatic biota reference site RR-5) in October 2003.  No 
significant effects were observed at either site for survival (Table 4-25, Appendix A-4h).  A 
significant effect was observed for growth endpoints for C. tentans at Site RR-5BB.  No 
significant effects were observed for growth endpoints for H. azteca (Table 4-25, Appendix A-
4h). 

4.1.1.1.6 Habitat Evaluation 
Fish habitat measurements were taken at all five stream reference sites in fall 2002 and fall 2003. 
Habitat parameters were fairly consistent within sites between years (Tables 4-26 and 4-27, 
Appendix A-4i).  The Cabresto Creek and Zwergle sites had more habitat units, lower sediment 
measures, and higher mean habitat quality ratings than Site RR-4, Site RR-5, and Site RR-6. 
Depth variables were generally similar between all stream reference sites. 
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4.1.1.2 Upper Fawn Lake 

Upper Fawn Lake is located 0.1 mile downstream of Elephant Rock Campground approximately 
200 feet south of the Red River channel at an elevation of approximately 8,440 feet.  Upper 
Fawn Lake was chosen to be a reference site for potentially affected lakes in the Red River basin.  

4.1.1.2.1 Fish 
Fish were collected from upper Fawn Lake to determine fish population status and for fish tissue 
analysis for concentrations of metals in fall 2002 and fall 2003. 

Populations 
Fish populations were sampled at upper Fawn Lake in fall 2002 and fall 2003 (Tables 4-1 and 
4-2, Appendix A-4a).  Brown trout, rainbow trout, and white suckers were collected in fall 2002 
and fall 2003.  White suckers were the dominant species in upper Fawn Lake in fall 2002 and fall 
2003 (Tables 4-1 and 4-2, Appendix A-4a). 

Tissues 
In upper Fawn Lake, two adult brown trout, three adult rainbow trout, and three juvenile white 
suckers were collected for tissue analysis in 2002.  In fall 2003, three adult brown trout, three 
juvenile white suckers, and three adult white suckers were collected for tissue analysis. 

Metal concentrations from fish tissue collected in upper Fawn Lake showed considerable 
variation between species and between years for many metals while several metals were often 
non-detect limits (Tables 4-3 and 4-4, Appendix A-4b). 

4.1.1.2.2 Benthic Invertebrates 
Benthic invertebrates were collected from upper Fawn Lake to determine the benthic invertebrate 
population status and for benthic invertebrate tissue analysis for concentrations of metals in fall 
2002, spring 2003, and fall 2003. 

Populations 
Edge habitats in upper Fawn Lake had higher densities and higher total number of taxa than the 
mid-lake habitats during all three sampling events (Tables 4-5, 4-6, and 4-7, Appendix A-4c). 
Dipterans dominated the benthic invertebrate assemblage in fall 2002 and fall 2003, while 
oligochaetes dominated the benthic invertebrate assemblage in spring 2003 (Tables 4-5, 4-6, and 
4-7, Appendix A-4c).  

Tissues 
Benthic invertebrate tissue samples were collected from upper Fawn Lake in fall 2002, spring 
2003, and fall 2003.  Most metal concentrations in benthic invertebrate tissues were fairly 
consistent between sampling events and several metals were non-detect limits (Tables 4-8, 4-9, 
and 4-10, Appendix A-4d). 
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4.1.1.2.3 Macrophytes 
No aquatic macrophytes could be found in upper Fawn Lake in fall 2002 or fall 2003. 
Filamentous algae were collected instead for metals analysis from upper Fawn Lake in fall 2002 
and fall 2003. 

Tissues 
Filamentous algae were collected instead for metals analysis from upper Fawn Lake in fall 2002 
and fall 2003.  Metal concentrations were generally higher in fall 2003 than in fall 2002 and most 
metals were above detection limits in both fall 2002 and fall 2003 (Tables 4-13 and 4-14, 
Appendix A-4f). 

4.1.1.2.4 Surface Water Bioassay 
Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from upper Fawn Lake in October 2002.  Tests were conducted between October 1 and 9, 2002.  
No toxicity in either survival or reproduction endpoints was observed for upper Fawn Lake 
(Table 4-15, Appendix A-4g). 

4.1.1.2.5 Sediment Bioassay 
Ten-day chronic sediment tests using H. azteca and C. tentans were conducted on samples 
collected from upper Fawn Lake.  No toxicity was observed for either organism for survival or 
growth endpoints for upper Fawn Lake (Tables 4-23, 4-24, and 4-25, Appendix A-4h). 

4.1.2 Red River Sites 
Exposure sites were chosen to be representative of the aquatic environment in the Red River 
drainage that are within the zone of influence of the mine exposure area and the tailings facility 
exposure area.  Nine sites on the Red River and one lake were chosen as exposure sites for the 
RI/FS study. 

Exposure sites were chosen to be representative of the aquatic environment in the Red River 
drainage that are within the zone of influence of the mine and tailings facility exposure areas. 
Sites RR-7, RR-8, RR-11-A1, RR-12, RR-15, and RR-2 are generically referred to as the 
“upstream” exposure sites and Sites LR-1, LR-8A, and LR-16 are referred to as the 
“downstream” exposure sites throughout this report. 

Site RR-7 is located 1.4 miles downstream of Hansen Creek and 0.1 mile downstream of the 
eastern mine property boundary at an elevation of approximately 8,140 feet.  The site is adjacent 
to the Molycorp mine but is upstream of the mill and the diversion. 

Site RR-8 is located 1.1 miles downstream from the mill access road at an elevation of 
approximately 8,100 feet. 

Site RR-11A1 is located 0.4 mile downstream of the confluence with Columbine Creek at an 
elevation of approximately 7,800 feet.  
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Site RR-12 is located at the upstream end of Goathill Campground at an elevation of 
approximately 7,670 feet. 

Site RR-15 is located 0.4 mile upstream from the ranger station access road, just upstream of 
where the tailings pipes cross over the Red River.  This site is downstream of Capulin Canyon 
and the area of groundwater upwelling near Spring 13.  The elevation at this site is 
approximately 7,480 feet. 

Site RR-20 is located immediately upstream of the Highway 522 bridge at an elevation of 
approximately 7,260 feet. 

Site LR-1 is located 0.4 mile downstream of the Highway 522 bridge and just downstream of the 
Questa Waste Water Treatment Plant, at an elevation of approximately 7,240 feet. 

Site LR-8A is located 0.6 mile downstream of the Highway 522 bridge and 0.2 mile downstream 
of the NPDES Outfall 002 at an elevation of approximately 7,220 feet. 

Site LR-16 is located 0.3 mile upstream of the Red River fish hatchery diversion, at an elevation 
of approximately 7,120 feet. 

4.1.2.1 Fish 

Fish were collected from the nine exposure sites to determine fish population status and for fish 
tissue analysis for concentrations of metals in fall 2002 and fall 2003. 

4.1.2.1.1 Populations 
Fish populations were sampled at all exposure sites in fall 2002 and fall 2003 (Tables 4-1 and 
4-2, Appendix A-4a).  Brown trout and rainbow trout were collected at Site RR-7 in fall 2002 
and fall 2003.  No fish were collected at Site RR-8 in fall 2002 but brown trout and rainbow trout 
were collected in fall 2003.  At Site RR-11A1, brown trout and white suckers were collected in 
fall 2002 and fall 2003.  Rainbow trout were also collected at this site in fall 2003. At Site 
RR-12, brown trout and rainbow trout were collected in fall 2002 and fall 2003.  White suckers 
were also collected at this site in fall 2002.  Rainbow trout and white suckers were collected at 
Site RR-15 in fall 2002 and fall 2003.  Brown trout and rainbow trout were collected at Site 
RR-20 in fall 2002 and fall 2003.  

All six upstream exposure sites had densities less than or equal to 30 fish/acre and biomass less 
than 11 lbs/acre in fall 2002 (Tables 4-1 and 4-2, Appendix A-4a).  All sites except Site RR-20 
had higher density and biomass values in 2003 (Tables 4-1 and 4-2, Appendix A-4a). 

Fish populations were sampled at all three downstream exposure stream sites in fall 2002 and fall 
2003 (Tables 4-1 and 4-2, Appendix A-4a).  Brown trout and rainbow trout were collected at all 
three downstream exposure sites in fall 2002 and fall 2003.  White suckers were also collected at 
Site LR-16 in fall 2003. 

Density and biomass increased in a downstream direction in both fall 2002 and fall 2003 for 
these three downstream sites (Tables 4-1 and 4-2, Appendix A-4a).  Density and biomass were 
variable between years within these three sites (Tables 4-1 and 4-2, Appendix A-4a). 
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4.1.2.1.2 Tissues 
At Site RR-7 in fall 2002 and fall 2003, no brown trout in any size class were collected for tissue 
analysis.  One adult rainbow trout was collected for tissue analysis in fall 2002. 

At Site RR-8 in fall 2002, no brown trout in either size class and no adult rainbow trout were 
collected for tissue analysis.  In fall 2003, no YOY brown trout were collected, but three juvenile 
brown trout and three adult brown trout were collected for tissue analysis.   

At Site RR-11A1 in fall 2002, no juvenile brown trout or adult brown trout were collected for 
tissue analysis.  Two adult rainbow trout were collected for tissue analysis.  In fall 2003, no adult 
brown trout were collected for tissue analysis, but one YOY and three juvenile brown trout were 
collected for tissue analysis.   

At Site RR-12 in fall 2002, no juvenile brown trout were collected for tissue analysis, but two 
adult brown trout and three adult rainbow trout were collected for tissue analysis.  In fall 2003, 
no YOY brown trout were collected for tissue analysis, but one juvenile and one adult brown 
trout were collected for tissue analysis.    

At Site RR-15 in fall 2002, no juvenile brown trout were collected for tissue analysis, but two 
adult brown trout and one adult rainbow trout were collected for tissue analysis.  In fall 2003, no 
YOY brown trout were collected for tissue analysis, but one juvenile and three adult brown trout 
were collected for tissue analysis.   

At Site RR-20 in fall 2002, three adult and juvenile brown trout and three adult rainbow trout 
were collected for tissue analysis.  In fall 2003, three YOY and three adult brown trout were 
collected for tissue analysis, but no juvenile brown trout were collected for tissue analysis.  

At Site LR-1, LR-8A, and LR-16 in fall 2002 and fall 2003, three brown trout from all size 
classes were collected for tissue analysis.  Three adult rainbow trout were also collected for 
tissue analysis at all three sites in fall 2002. 

Metal concentrations from fish tissue collected at the six upstream exposure stream sites showed 
considerable variation between sites, between years, between size classes, and between species 
for many metals while several metals were often non-detect limits (Tables 4-3 and 4-4, Appendix 
A-4b).  

Metal concentrations from fish tissue collected at the three downstream exposure stream sites 
showed considerable variation between sites, between years, between size classes, and between 
species for many metals, although some metals were non-detect limits (Tables 4-3 and 4-4, 
Appendix A-4b).  

4.1.2.2 Benthic Invertebrates 

Benthic invertebrates were collected from the nine exposure stream sites to determine the benthic 
invertebrate population status and for benthic invertebrate tissue analysis for concentrations of 
metals in fall 2002, spring 2003, and fall 2003. 

4.1.2.2.1 Populations 
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Benthic invertebrate populations were sampled at all six upstream exposure stream sites in fall 
2002, spring 2003, and fall 2003 (Tables 4-5, 4-6, and 4-7, Appendix A-4c).  In fall 2002, total 
density was highest at Site RR-12, total number of taxa were highest at Site RR-20, and the 
number of EPT taxa was highest at Site RR-11A1 and Site RR-12 (Table 4-5, Appendix A-4c). 
In spring 2003, total invertebrate density were highest at Site RR-20 while the total number of 
taxa and the total number of EPT taxa were highest at Site RR-11A1 (Table 4-6, Appendix 
A-4c).  In fall 2003 Site RR-11A1 had the highest values for density, total number of taxa, and 
total number of EPT taxa (Table 4-7, Appendix A-4c) 

Benthic invertebrate populations were sampled at all three downstream exposure stream sites in 
fall 2002, spring 2003, and fall 2003 (Tables 4-5, 4-6, and 4-7, Appendix A-4c).  In fall 2002 and 
spring 2003, total density was highest at Site LR-16, total number of taxa were highest at Site 
LR-8A, and the number of EPT taxa were highest at Site LR-1 (Tables 4-5 and 4-6, Appendix 
A-4c).  In fall 2003, Site LR-8A had the highest values for density, total number of taxa, and 
total number of EPT taxa (Table 4-7, Appendix A-4c). 

4.1.2.2.2 Tissues 
Benthic invertebrate tissue samples were collected at all six upstream exposure stream sites in 
fall 2002, spring 2003, and fall 2003.  Metal concentrations in benthic invertebrate tissues were 
variable between sites and between sampling events, with several metals being non-detect limits 
(Tables 4-8, 4-9, and 4-10, Appendix A-4d). 

Benthic invertebrate tissue samples were collected at all three downstream exposure stream sites 
in fall 2002, spring 2003, and fall 2003.  Metal concentrations in benthic invertebrate tissues 
were variable between sites and between sampling events, with some metals being non-detect 
limits (Tables 4-8, 4-9, and 4-10, Appendix A-4d). 

4.1.2.3 Periphyton/Bryophytes 

Periphyton was collected for population analysis at all nine exposure stream sites in fall 2002 
and fall 2003.  Bryophytes were collected for metals analysis at all nine exposure stream sites in 
fall 2002 and fall 2003. 

4.1.2.3.1 Populations  
Periphyton was collected for population analysis at five of the six upstream exposure sites in fall 
of 2002.  A sample was taken at Site RR-20, but the jar broke in transit to the lab and could not 
be analyzed. Periphyton was collected for population analysis at all six upstream exposure 
stream sites in fall 2003.  Periphyton populations were dominated by diatoms in terms of the 
total number of taxa in fall 2002 and fall 2003 (Tables 4-11 and 4-12, Appendix A-4e).  
Periphyton populations were dominated by diatoms or blue-green algae in terms of total density 
(Tables 4-11 and 4-12, Appendix A-4e). 

Periphyton was collected for population analysis at all three downstream exposure stream sites in 
fall 2002 and fall 2003.  Periphyton populations were dominated by diatoms in terms of the total 
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number of taxa in fall 2002 and fall 2003 (Tables 4-11 and 4-12, Appendix A-4e).  Periphyton 
populations were dominated by diatoms in terms of total density except at Site LR-8A where 
green algae were dominant (Tables 4-11 and 4-12, Appendix A-4e). 

4.1.2.3.2 Tissues 
Bryophytes were collected for metals analysis at all six upstream exposure stream sites in fall 
2002 and fall 2003.  Metal concentrations in bryophyte tissues were variable between sites and 
between years with several metals being non-detect limits (Tables 4-13 and 4-14, Appendix A-
4f).  

Bryophytes were collected for metals analysis at all three downstream exposure stream sites in 
fall 2002 and fall 2003.  Metal concentrations in bryophyte tissues were variable between sites 
and between years with some metals at a few sites being non-detect limits (Tables 4-13 and 4-14, 
Appendix A-4f).  

4.1.2.4 Surface Water Bioassay 

Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from all nine exposure stream sites during base flow conditions in October 2002.  Follow-up full-
dilution testing was conducted on Sites LR-1 and LR-8A in October 2002.  Three-brood chronic 
water toxicity testing using C. dubia was conducted on water from Site RR-8, Site RR-12, Site 
RR-15, and Site LR-16 during snowmelt runoff conditions in April 2003.  Three 48-hour acute 
toxicity tests were performed on storm water collected from Site RR-8 in August through 
September 2003.  Four 48-hour acute toxicity tests were performed on storm water collected 
from Site RR-12 in July through September 2003.  Two 48-hour acute toxicity tests were 
performed on storm water collected from Site RR-15 in August through September 2003.  Three 
48-hour acute toxicity tests were performed on storm water collected from Site LR-16 in July 
through September 2003.  

4.1.2.4.1 Base Flow 
Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from all six upstream exposure stream sites during base flow conditions in October 2002.  Tests 
were conducted between October 1 and 9, 2002.  No toxicity in either survival or reproduction 
endpoints was observed for any of the mine exposure stream sites (Table 4-15, Appendix A-4g). 

Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from all three downstream exposure stream sites during base flow conditions in October 2002. 
Tests were conducted between October 1 and 9, 2002.  No toxicity in survival endpoints was 
observed for any of the three exposure stream sites (Table 4-15, Appendix A-4g).  For 
reproduction endpoints, significant differences were detected at Site LR-1 and Site LR-8A. 

In an effort to confirm the observed toxicity at Sites LR-1 and LR-8A, Site LR-1 and Site LR-8A 
were sampled again and full-dilution tests conducted between October 11 and 18, 2002. This 
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follow-up testing did not detect survival or reproduction toxicity in water samples from either 
Site LR-1 or Site LR-8A (Table 4-16, Appendix A-4g). 

4.1.2.4.2 Snowmelt Runoff 
Three-brood chronic water toxicity testing using C. dubia was conducted on water from Site 
RR-8, Site RR-12, and Site RR-15 during snowmelt runoff conditions in April 2003.  The test 
was conducted between April 21 and 28, 2003.  No significant effects on survival were observed 
at any of the three mine exposure sites (Table 4-17, Appendix A-4g).  There were significant 
reproductive effects for Site RR-15 (Table 4-17, Appendix A-4g). 

Three-brood chronic water toxicity testing using C. dubia was conducted on water from Site 
LR-16 during snowmelt runoff conditions in April 2003.  The test was conducted between April 
21 and 28, 2003.  No significant effects on survival were observed at Site LR-16 (Table 4-17, 
Appendix A-4g).  There were significant reproductive effects for Site LR-16 (Table 4-17, 
Appendix A-4g). 

4.1.2.4.3 Storms 
Three 48-hour acute toxicity tests were performed on storm water collected from Site RR-8 in 
August through September 2003.  No significant effects on survival were detected from the 
August 14, 2003 or the September 5, 2003 tests.  Significant effects on survival were detected at 
Site RR-8 in the September 6, 2003 test (Tables 4-18 through 4-22, Appendix A-4g). 

Four 48-hour acute toxicity tests were performed on storm water collected from Site RR-12 in 
July through September 2003.  No significant effects on survival were detected from any of the 
four storm tests. 

Two 48-hour acute toxicity tests were performed on storm water collected from Site RR-15 in 
August through September 2003.  No significant effects on survival were detected from either of 
the storm tests. 

Three 48-hour acute toxicity tests were performed on storm water collected from Site LR-16 in 
July through September 2003.  No toxicity was observed during any of the three tests for Site 
LR-16 (Tables 4-18 through 4-22, Appendix A-4g). 

4.1.2.5 Sediment Bioassay 

Ten-day chronic sediment tests using H. azteca and C. tentans were conducted on samples 
collected from all six upstream exposure stream sites.  No toxicity was observed at any site for 
either organism for biomass (Tables 4-23 and 4-24, Appendix A-4h).  Toxicity was not observed 
for survival endpoints for H. azteca at any of the six upstream exposure stream sites.  Toxicity 
was observed for survival endpoints for C. tentans at Site RR-7 (Tables 4-23 and 4-24, Appendix 
A-4h). 

Ten-day chronic sediment tests using H. azteca and C. tentans were conducted on samples 
collected from all three downstream exposure stream sites.  No toxicity was observed at any site 
for either organism for biomass (Tables 4-23 and 4-24, Appendix A-4h).  Toxicity was not 
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observed for survival endpoints for C. tentans at any of the three tailings facility exposure stream 
sites.  Toxicity was observed for survival endpoints for H. azteca at Site LR-16 (Tables 4-23 and 
4-24, Appendix A-4h). 

Ten-day chronic sediment tests using H. azteca and C. tentans were also conducted on samples 
collected from Site RR-15 in October 2003.  No significant effects were observed for survival 
(Table 4-25, Appendix A-4h).  A significant effect was observed for growth endpoints for 
C. tentans at Site RR-15.  No significant effects were observed for growth endpoints for H. 
azteca (Table 4-25, Appendix A-4h). 

Ten-day chronic sediment tests using H. azteca and C. tentans were also conducted on samples 
collected from Site LR-1, Site LR-8A, and Site LR-15 in October 2003.  No significant effects 
were observed for survival or for growth (Table 4-25, Appendix A-4h). 

4.1.2.6 Habitat Evaluation 

Fish habitat measurements were taken at all six upstream exposure stream sites in fall 2002 and 
fall 2003.  Habitat parameters were fairly consistent within sites between years (Tables 4-26 and 
4-27, Appendix A-4i).  Sediment measures were generally lower in fall 2003 than 2002 (Tables 
4-26 and 4-27, Appendix A-4i). 

Fish habitat measurements were taken at all three downstream exposure stream sites in fall 2002 
and fall 2003.  Habitat parameters were fairly consistent within sites between years (Tables 4-26 
and 4-27, Appendix A-4i).  Sediment measures tended to be lower at Sites LR-1 and LR-8A in 
fall 2003 than 2002 (Tables 4-26 and 4-27, Appendix A-4i). 

4.1.3 Eagle Rock Lake 
Eagle Rock Lake is located 0.3 mile downstream of the USGS gaging station (USGS 08265000) 
on the south side of State Highway 38 and the north side of the Red River at an elevation of 
approximately 7,440 feet.  Eagle Rock Lake lies within the exposure area and receives water 
from the Red River.  

4.1.3.1 Fish 

Fish were collected from Eagle Rock Lake to determine fish population status and for fish tissue 
analysis for concentrations of metals in fall 2002 and fall 2003. 

4.1.3.1.1 Populations 
Fish populations were sampled at Eagle Rock Lake in fall 2002 and fall 2003 (Tables 4-1 and 
4-2, Appendix A-4a).  Rainbow trout and white suckers were collected in 2002 and 2003. 
Rainbow trout were the dominant species in Eagle Rock Lake in fall 2002 and white suckers 
were the dominant species in Eagle Rock Lake in fall 2003 (Tables 4-1 and 4-2, Appendix A-4a). 

4.1.3.1.2 Tissues 
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In Eagle Rock Lake, three adult rainbow trout, and three juvenile white suckers were collected 
for tissue analysis in fall 2002.  In fall 2003, three composite YOY white suckers (30 fish per 
replicate), three juvenile white suckers, and three adult white suckers were collected for tissue 
analysis. 

Metal concentrations from fish tissue collected in Eagle Rock Lake showed considerable 
variation between age classes and between years for many metals, while several metals were 
often non-detect limits (Tables 4-3 and 4-4, Appendix A-4b). 

4.1.3.2 Benthic Invertebrates 

Benthic invertebrates were collected from Eagle Rock Lake to determine the benthic invertebrate 
population status and for benthic invertebrate tissue analysis for concentrations of metals in fall 
2002, spring 2003, and fall 2003. 

4.1.3.2.1 Populations 
Edge habitats in Eagle Rock Lake had higher total number of taxa than the mid-lake habitats 
during all three sampling events, but densities were higher in mid-lake habitats (Tables 4-5, 4-6, 
and 4-7, Appendix A-4c).  Dipterans and oligochaetes dominated the benthic invertebrate 
assemblage in all three sampling periods (Tables 4-5, 4-6, and 4-7, Appendix A-4c).  

4.1.3.2.2 Tissues 
Benthic invertebrate tissue samples were collected from Eagle Rock Lake in fall 2002, spring 
2003, and fall 2003.  Metal concentrations in benthic invertebrate tissues were variable between 
sampling events and several metals were non-detect limits (Tables 4-8, 4-9, and 4-10, Appendix 
A-4d). 

4.1.3.3 Macrophytes 

No aquatic macrophytes could be found in Eagle Rock Lake in fall 2002.  Rooted aquatic 
macrophytes were found in fall 2003.  Filamentous algae were collected in place of macrophytes 
for metals analysis in Eagle Rock Lake in fall 2002. 

4.1.3.3.1 Tissues 
Filamentous algae were collected instead for metals analysis in Eagle Rock Lake in fall 2002. 
Rooted aquatic macrophytes were found in fall 2003.  Metal concentrations were generally 
higher in fall 2002 than in fall 2003 and most metals were above detection limits in both fall 
2002 and fall 2003 (Tables 4-13 and 4-14, Appendix A-4f).  

4.1.3.4 Surface Water Bioassay 

Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from Eagle Rock Lake in October 2002.  Tests were conducted between October 1 and 9, 2002. 
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No toxicity in either survival or reproduction endpoints was observed for Eagle Rock Lake 
(Table 4-15, Appendix A-4g). 

4.1.3.5 Sediment Bioassay 

Ten-day chronic sediment tests using H. aztca azteca and H. & C. tentans were conducted on 
samples collected from Eagle Rock Lake.  No toxicity was observed for either organism for 
survival or growth endpoints for Eagle Rock Lake (Tables 4-23, 4-24, and 4-25, Appendix 
A-4h). 

4.1.4 Unique Habitat Area 
One beaver pond was sampled in March 2003.  The beaver pond was located upstream of 
Goathill Campground. 

4.1.4.1 Benthic Invertebrates 

Benthic invertebrates were collected from one beaver pond to determine the benthic invertebrate 
population status and for benthic invertebrate tissue analysis for concentrations of metals in 
spring 2003.  Benthic invertebrates were sampled according to benthic invertebrate protocols for 
lakes (URS 2002d). 

4.1.4.1.1 Populations 
Density was greater in the edge habitat of the beaver pond but the total number of taxa were the 
same for both edge and mid-pond habitat.  Edge habitat was dominated by oligochaetes and mid-
pond habitat was dominated by dipterans in terms of total density (Table 4-6, Appendix A-4c). 

4.1.4.1.2 Tissues 
Benthic invertebrate tissue samples were collected from the beaver pond in spring 2003.  Metal 
concentrations in benthic invertebrate tissues were within the range seen at other stream sites and 
some metals were non-detect limits (Appendix A-4d). 

4.1.5 Tailings Pond 
Two sites were chosen on the east tailings pond for aquatic biological sampling in fall 2002.  Site 
SW12-9 was located in the northwest corner of the east tailings pond.  Site SW12-10 was located 
in the southeast corner of the east tailings pond.  In spring 2003, samples were not taken from the 
east tailings pond, but were instead taken from one site, Site SW12-WTP, from the west tailings 
pond.  Tailings ponds were not sampled in fall 2003. 
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4.1.5.1 Fish 

Attempts were made to collect fish in the tailings pond in fall 2002 to determine fish population 
status and for fish tissue analysis for concentrations of metals in the tailings pond.  Methods 
followed those in the Work Plan for lakes (URS 2002d).  Sampling failed to collect any fish in 
the tailings pond in 2002 so fish sampling efforts were suspended for the tailings ponds. 

4.1.5.2 Benthic Invertebrates 

Benthic invertebrates were sampled in fall 2002 at Site SW12-9 and Site SW12-10.  In spring 
2003, samples were taken from Site SW12-WTP.  Tailings ponds were not sampled for benthic 
invertebrates in fall 2003.  Benthic invertebrates were collected to determine the benthic 
invertebrate population status and for benthic invertebrate tissue analysis for concentrations of 
metals in fall 2002 and spring 2003.  Benthic invertebrates were sampled according to benthic 
invertebrate protocols for lakes (URS 2002d). 

4.1.5.2.1 Populations 
Oligochaetes dominated the edge habitat and dipterans dominated the mid-lake habitat in terms 
of total density at Site SW12-9 in fall 2002 (Appendix A-4c).  Dipterans dominated both the 
edge and mid-lake habitat in terms of total density at Site SW12-10 in fall 2002 (Appendix 
A-4c).  Mayflies dominated the edge habitat and dipterans dominated the mid-lake habitat in 
terms of total density at Site SW12-WTP in spring 2003 (Appendix A-4c). 

4.1.5.2.2 Tissues 
Benthic invertebrate tissue samples were collected from Site SW12-9 and SW12-10 in fall 2002 
and from Site SW12-WTP in spring 2003.  Metal concentrations in benthic invertebrate tissues 
were within the range seen at other stream and lake sites (Appendix A-4d). 

4.1.5.3 Macrophytes 

No aquatic macrophytes could be found at Site SW12-9 and SW12-10 in fall 2002.  Filamentous 
algae were collected instead for metals analysis in the tailings pond in fall 2002.  Tailings ponds 
were not sampled in fall 2003. 

4.1.5.3.1 Tissues 
Filamentous algae tissue samples were collected from Site SW12-9 and Site SW12-10 in fall 
2002. Metal concentrations in algae tissue were within the range seen at other stream and lake 
sites (Appendix A-4f). 

4.1.5.4 Surface Water Bioassay 

Three-brood screening-level chronic toxicity testing using C. dubia was conducted on water 
from Site SW12-9 and Site SW12-10 in October 2002.  Tests were conducted between October 1 
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and 9, 2002.  No toxicity in survival endpoints was observed for either site (Table 4-15, 
Appendix A-4g).  Toxicity in reproductive endpoints was observed at Site SW12-9 (Table 4-15, 
Appendix A-4g). 

4.1.5.5 Sediment Bioassay 

Ten-day chronic sediment tests using H. azteca and C. tentans were conducted on samples 
collected from Site SW12-9 and Site SW12-10 in October 2002.  No toxicity was observed for 
growth or survival of C. tentans for either site (Tables 4-23, 4-24, and 4-25, Appendix A-4h). 
Significant effects on survival were detected in the H. azteca test for site SW12-10 site 
(Tables 4-23, 4-24, and 4-25, Appendix A-4h). 

4.1.6 Red River State Fish Hatchery 
The Red River State Fish Hatchery is located adjacent to the Red River downstream of Site 
LR-16, the lowest sampling site in the tailings facility exposure area.  

4.1.6.1 Fish 

Ten rainbow trout were collected from the Red River State Fish Hatchery for fish tissue analysis 
for concentrations of metals in fall 2002. 

4.1.6.1.1 Tissues 
Metal concentrations from rainbow trout tissue collected from the Red River State Fish Hatchery 
were generally within the range of other fish tissue values seen at other stream and lake sites 
(Appendix A-4b). 

4.2 RI ADDENDUM 
In September 2004, the EPA requested additional data be collected to determine environmental 
impacts of groundwater discharge to the Red River in the exposure area (EPA 2004).  The 
addendum required focused sampling to identify potential sources of water quality impacts to the 
Red River, with emphasis on Spring 13 and Spring 39.  

4.2.1 Transect Study 
Twenty transects were sampled approximately every 1,000 feet in the reach of the Red River 
between RI/FS exposure site RR-15 and RI/FS exposure site RR-8.  

4.2.1.1 Benthic Invertebrate Populations 

Benthic invertebrate populations were sampled according to methods presented in the RI/FS 
Work Plan Addendum (EPA 2004).  Benthic invertebrate samples were taken within 60 feet of 
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the established transect, except Transect 6, which was moved 350 feet downstream to correspond 
to Spring 13, and Transect 13, which was moved 100 feet upstream to avoid a beaver dam. 

All transects supported invertebrates, including some sensitive species (Appendix A-4j).  
Consistent declines in abundance were observed at Transects 15, 11, and 4.  

4.2.1.2 Habitat Assessment 

Physical habitat was assessed in following the RI/FS Work Plan Addendum (EPA 2004).  The 
habitat assessment provided data on substrate and available cover, embeddedness, the velocity 
and depth regime, frequency of riffles, bank stability, and individual substrate components 
(Appendix A-4k). 

4.2.2 Serial Dilution 
Chronic 7-day rainbow trout toxicity tests were conducted on water samples collected from 
Spring 13 and Spring 39.  Tests were conducted September 23 to 30, 2004.  Two concurrent tests 
were conducted on each sample.  The first test consisted of spring water diluted with upstream 
Red River water, and the second test consisted of spring water diluted with reconstituted 
laboratory water. 

There were significant chronic effects on survival and growth in all tests (Table 4-28, Appendix 
A-4l). 

4.3 OTHER DATA 
In addition to the data collected specifically for the RI/FS, CEC has collected data from other 
years and other sites in the Red River drainage.  Historical and post-RI/FS sampling site names 
do not use the RI/FS site names.  The historical and post-RI/FS site names which correspond to 
RI/FS sampling sites are given below. 

Zwergle = Upstream of Town 

RR-4 = June Bug 

RR-5 = Elephant Rock 

RR-6 = Downstream of Hansen 

RR-7 = Upstream of Mill 

RR-8 = Upstream of Columbine 

RR-11A1 = Downstream of Cabin Springs 

RR-12 = Goathill 

RR-15 = Questa Ranger Station 

RR-20 = Upstream of Highway 522 
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LR-1 = Downstream of Highway 522 

LR-8A = Downstream of Outfall 002 

LR-16 = Upstream of Hatchery 

4.3.1 Reference Sites 
Data has been collected at Zwergle, Cabresto Creek, Site RR-4, Site RR-5, and Site RR-6 prior 
to and after the RI/FS studies.  In addition, two other sites outside the zone of influence of the 
exposure area have also been sampled.  One site on the Middle Fork of the Red River was 
sampled.  Another site on Columbine Creek has also been sampled. 

4.3.1.1 Red River, Cabresto Creek 

The Zwergle and Cabresto Creek sites, Site RR-4, Site RR-5, and Site RR-6 are located in the 
same locations as they were for the RI/FS studies.  The Middle Fork site is located 
approximately 6 miles upstream of the town of Red River and approximately 0.6 mile upstream 
of the confluence with the East Fork, at an elevation of approximately 9,510 feet.  The 
Columbine Creek site is located approximately 400 yards upstream from its confluence with the 
Red River, at an elevation of approximately 7,880 feet.  

4.3.1.1.1 Fish 
Fish were sampled in Cabresto Creek, Columbine Creek, Zwergle, Site RR-4, Site RR-5, and 
Site RR-6, in spring 1997, and every fall from 1997 through 2004.  Fish were sampled on the 
Middle Fork in every fall from 1999 through 2003.  Sampling stopped on the Middle Fork in fall 
2003.  

Populations 
Fish density and biomass have shown similar results prior to and after the RI/FS study at the 
Cabresto Creek site, Zwergle, Site RR-4, and Site RR-6, while fish populations have been more 
variable at Site RR-5.  Fish density and biomass for Columbine Creek and the Middle Fork more 
closely resemble the Cabresto Creek and Zwergle sites than the other Red River reference sites 
(Tables 4-29 through 4-37, Appendix B-4a). 

4.3.1.1.2 Benthic Invertebrates  
Benthic invertebrates were sampled in Cabresto Creek, Columbine Creek, Zwergle, Site RR-4, 
Site RR-5, and Site RR-6, in every fall from 1997 through 2004 and every spring from 2000 
through 2004.  Benthic invertebrates were sampled on the Middle Fork in every fall from 1999 
through 2003 and every spring from 2000 through 2003.  Sampling stopped on the Middle Fork 
in fall 2003.  

Populations 
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Benthic invertebrate population parameters have been variable but have shown similar results 
prior to and after the RI/FS study at the RI/FS study sites.  Benthic invertebrate parameters for 
Columbine Creek and the Middle Fork more closely resemble the Cabresto Creek and Zwergle 
sites than the other Red River reference sites (Tables 4-38 through 4-49, Appendix B-4b). 

Tissues 
Benthic invertebrate tissues were collected at the Middle Fork, Zwergle, RR-4, RR-5, and RR-6 
in spring 2002 prior to the initiation of RI/FS sampling (Table 4-50, Appendix B-4c). 

4.3.1.1.3 Surface Water Bioassay 
Chronic C. dubia and fathead minnow surface water toxicity tests were performed October 26 to 
November 7, 2000, for the total maximum daily load (TMDL) study in conjunction with NMED 
with surface water collected from Zwergle, Site RR-4, and Site RR-6.  No significant effects for 
C. dubia survival were observed.  Significant effects for C. dubia reproduction were observed at 
the Zwergle site and Site RR-6.  No significant effects were observed for fathead minnow tests 
(Table 4-51, Appendix B-4d). 

4.3.1.1.4 Sediment Bioassay 
Chronic C. dubia and fathead minnow sediment toxicity tests were performed October 26 to 
November 7, 2000 for the TMDL study in conjunction with NMED with sediment collected 
from Zwergle, Site RR-4, and Site RR-6.  Significant effects for C. dubia survival were observed 
at the Zwergle site.  Significant effects for C. dubia reproduction were observed at the Zwergle 
site and Site RR-4.  Significant effects were observed for fathead minnow tests at Site RR-4 
(Table 4-52, Appendix B-4e). 

4.3.1.1.5 Habitat Evaluation 
A habitat evaluation was conducted at the Cabresto Creek, Columbine Creek, Middle Fork, and 
Zwergle sites and Site RR-4, RR-5, and RR-6 in fall 1999.  A few parameters were the same as 
the RI/FS habitat evaluation, but several were unique to fall 1999 sampling (Table 4-53, 
Appendix B-4f).  

Habitat evaluations were conducted at the Middle Fork and Columbine Creek sites in fall 2002 
and fall 2003.  These habitat evaluations were identical to the RI/FS habitat evaluations 
(Tables 4-54 and 4-55, Appendix B-4f). 

In spring 2004, a subset of habitat variables was collected on the Cabresto Creek, Columbine 
Creek, and Zwergle sites and Site RR-4, Site RR-5, and Site RR-6.  These measures focused on 
the sediment deposition parameters of the RI/FS habitat evaluation (Table 4-56, Appendix B-4f). 

In fall 2004, habitat evaluations identical to the RI/FS habitat evaluations were continued at the 
Columbine Creek, Cabresto Creek, and Zwergle sites, and Site RR-4, RR-5, and RR-6 
(Table 4-57, Appendix B-4f). 
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4.3.2 Red River Sites 
Data have been collected at Site RR-8, Site RR-12, Site RR-15, and Site LR-16 prior to and after 
the RI/FS studies.  Data have been collected at Site RR-7, Site RR-11A1, Site RR-20, Site LR-1, 
and Site LR-8A after the RI/FS studies.  In addition, one other site downstream of the tailings 
facility exposure area has also been sampled.  This site is on the Red River downstream of the 
Red River State Fish Hatchery. 

Site locations for Site RR-7, Site RR-8, Site RR-11A1, Site RR-12, Site RR-15, and Site RR-20 
are the same locations as they were for the RI/FS studies. 

Site locations for Site LR-1, Site LR-8A, and Site LR-16 are the same locations as they were for 
the RI/FS studies.  The site downstream of the hatchery is located 0.3 mile downstream of the 
Red River State Fish Hatchery adjacent to the USGS gage (USGS 08266820), at an elevation of 
approximately 7,070 feet. 

4.3.2.1 Fish 

Fish were sampled at Site RR-8, Site RR-12, and Site RR-15 in spring 1997 and in every fall 
from 1997 through 2004.  Fish have been sampled in every fall since 2002 at Site RR-7, Site 
RR-11A1, and Site RR-20.  

Fish were sampled at Site LR-16 in spring 1997 and in every fall from 1997 through 2004.  Fish 
have been sampled in every fall since 1999 at the site downstream of the hatchery.  Fish have 
been sampled every fall since 2002 at Site LR-1 and Site LR-8A.  

4.3.2.1.1 Populations 
Fish density and biomass have shown similar results prior to and after the RI/FS study at Site 
RR-8, Site RR-12, and Site RR-15.  Additionally, fish density and biomass at Site RR-7, Site 
RR-11A1, and RR-20 have also been fairly similar since the end of the RI/FS study (Tables 4-29 
through 4-37, Appendix B-4a). 

Fish density and biomass have shown similar results prior to and after the RI/FS study at Site 
LR-16.  Additionally, fish density and biomass at Site LR-1 and Site LR-8A have also been 
fairly similar since the end of the RI/FS study.  Fish density and biomass at the site downstream 
of the hatchery is generally the highest observed in any given year (Tables 4-29 through 4-37, 
Appendix B-4a). 

4.3.2.2 Benthic Invertebrates 

Benthic invertebrates were sampled at Site RR-8, Site RR-12, and Site RR-15 in every fall from 
1997 through 2004 and every spring from 2000 through 2004.  Benthic invertebrates were 
sampled at Site RR-7, RR-11A1, and Site RR-20 in every fall since 2002 and in every spring 
since 2003. 

Benthic invertebrates were sampled at Site LR-16 in every fall from 1997 through 2004 and 
every spring from 2000 through 2004.  Benthic invertebrates were sampled at Site LR-1 and Site 
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LR-8A in every fall since 2002 and in every spring since 2003.  The site downstream of the 
hatchery has been sampled every fall since 1999 and every spring since 2000. 

4.3.2.2.1 Populations 
Benthic invertebrate population parameters from the upstream sites have been variable but have 
shown similar results prior to and after the RI/FS study at the RI/FS study sites.  (Tables 4-38 
through 4-49, Appendix B-4b). 

Benthic invertebrate population parameters from the downstream sites have been variable but 
have shown similar results prior to and after the RI/FS study at Site LR-16.  The site downstream 
of the hatchery has had invertebrate population parameters similar to Site LR-16.  (Tables 4-38 
through 4-49, Appendix B-4b). 

4.3.2.2.2 Tissues 
Benthic invertebrate tissues were collected at Site RR-8, Site RR-12, and Site RR-15 in spring 
2002 prior to the initiation of RI/FS sampling (Table 4-50, Appendix B-4c). 

Benthic invertebrate tissues were collected at Site LR-16 and at the site downstream of the 
hatchery in spring 2002 prior to the initiation of RI/FS sampling (Table 4-50, Appendix B-4c). 

4.3.2.3 Surface Water Bioassay 

Chronic C. dubia and fathead minnow surface water toxicity tests were performed October 26 to 
November 7, 2000 for the TMDL study in conjunction with NMED with surface water collected 
from Site RR-12 and Site RR-15.  No significant effects for C. dubia survival were observed. 
Significant effects for C. dubia reproduction were observed from Site RR-12 and Site RR-15.  
No significant effects were observed for fathead minnow tests (Table 4-51, Appendix B-4d). 

Chronic C. dubia and fathead minnow surface water toxicity tests were performed October 26 to 
November 7, 2000 for the TMDL study in conjunction with NMED with surface water collected 
near Site LR-8A.  No significant effects for C. dubia survival were observed.  Significant effects 
for C. dubia reproduction were observed from Site LR-16.  No significant effects were observed 
for fathead minnow tests (Table 4-51, Appendix B-4d). 

4.3.2.4 Sediment Bioassay 

Chronic C. dubia and fathead minnow sediment toxicity tests were performed October 26 to 
November 7, 2000 for the TMDL study in conjunction with NMED with sediment collected 
from Site RR-12 and Site RR-15.  Significant effects for C. dubia survival and reproduction were 
observed at Site RR-15.  No significant effects were observed for fathead minnow tests 
(Table 4-52, Appendix B-4e). 

Chronic C. dubia and fathead minnow sediment toxicity tests were performed October 26 to 
November 7, 2000 for the TMDL study in conjunction with NMED with sediment collected 
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from Site LR-16.  No significant effects for C. dubia survival or reproduction were observed.  
No significant effects were observed for fathead minnow tests (Table 4-52, Appendix B-4e). 

4.3.2.5 Habitat Evaluation 

A habitat evaluation was conducted at Site RR-8, Site RR-12, and Site RR-15 in fall 1999. A few 
parameters were the same as the RI/FS habitat evaluation, but several were unique to fall 1999 
sampling (Table 4-53, Appendix B-4f).  

A habitat evaluation was conducted at Site LR-16 and at the site downstream of the hatchery in 
fall 1999.  A few parameters were the same as the RI/FS habitat evaluation, but several were 
unique to fall 1999 sampling (Table 4-53, Appendix B-4f).  

In spring 2004, a subset of habitat variables was collected at Site RR-7, Site RR-8, Site 
RR-11A1, Site RR-12, Site RR-15, and Site RR-20.  These measures focused on the sediment 
deposition parameters of the RI/FS habitat evaluation (Table 4-56, Appendix B-4f). 

In spring 2004, a subset of habitat variables was collected at Site LR-1, LR-8A, Site LR-16, and 
at the site downstream of the hatchery.  These measures focused on the sediment deposition 
parameters of the RI/FS habitat evaluation (Table 4-56, Appendix B-4f). 

In fall 2004, habitat evaluations identical to the RI/FS habitat evaluations were continued Site 
RR-7, Site RR-8, Site RR-11A1, Site RR-12, Site RR-15, and Site RR-20 (Table 4-57, Appendix 
B-4f). 

In fall 2004, habitat evaluations identical to the RI/FS habitat evaluations were continued at Site 
LR-1, Site LR-8A, Site LR-16, and the site downstream of the hatchery (Table 4-57, Appendix 
B-4f). 

4.3.3 Benthic Macroinvertebrate Study 
In September 2004, the EPA requested additional data be collected to determine environmental 
impacts of ground water discharge to the Red River in the mine exposure area (EPA 2004).  The 
addendum required focused sampling to identify potential sources of water quality impacts to the 
Red River with emphasis on Spring 13 and Spring 39.  However, four additional transects 
outside of the EPA data request were sampled upstream of the EPA focus area to characterize the 
Red River directly upstream of the EPA focus area. 

4.3.3.1 Transect Study 

Four transects were sampled approximately every 1,000 feet in the reach of the Red River 
directly upstream of RI/FS exposure Site RR-7 to just downstream of RI/FS reference Site RR-6.  

4.3.3.1.1 Benthic Invertebrate Populations 
Benthic invertebrate populations were sampled according to methods presented in the RI/FS 
Work Plan addendum (EPA 2004).  Benthic invertebrate samples were taken within 50 feet of 

 R:\PROJECTS\22236242_PRELIM_SITE_CHARACT\TASK_01\6.0_PROJ_DELIV\MASTER REPORT\PRELIM_SITE_CHAR_REPORT.DOC\3/31/2005 4:41 PM   4-22  



Molycorp Preliminary Site Characterization Summary 
Section Four 

Revision No. 0 
April 4, 2005 

Page 4-23 of 4-23 

SECTIONFOUR Aquatic Biota 

the established transect.  All transects supported invertebrates, including some sensitive species 
(Appendix B-4g).  

4.3.3.1.2 Habitat Assessment 
Physical habitat was assessed in following the RI/FS Work Plan Addendum (EPA 2004).  The 
habitat assessment provided data on substrate and available cover, embeddedness, the velocity 
and depth regime, frequency of riffles, bank stability, and individual substrate components 
(Appendix B-4h). 
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Tables 4-1 - 4-2
RI/FS Fish Population Summaries

Key to fish species abbreviations:
BRK = Brook trout, Salvelinus fontinalis
BRN = Brown trout, Salmo trutta
CUT = Cutthroat trout, Oncorhynchus clarki
HYBRID = Cutthroat trout x rainbow trout hybrid
RBT = Rainbow trout, Oncorhynchus mykiss
WS = White sucker, Catostomus commersoni
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Aquatic Biota

RI/FS Sites - Fish Population Summary  
Fall 2002

Biomass
Site Species # Collected #/mile #/acre lbs/acre

Cabresto Creek BRK 7 119 86 5.2
BRN 14 237 173 13.2
HYBRID 124 2,203 1,605 62.3
RBT 23 390 284 143.5
Total 168 2,949 2,148 224.2

Zwergle -- Upstream of Town BRK 40 519 258 19.5
   BRN 46 636 316 26.6

CUT 3 39 19 2.9
HYBRID 82 1,182 587 8.9
RBT 14 182 90 68.4
Total 185 2,558 1,270 126.3

RR-4 - Junebug Campground BRN 7 117 60 0.6
RBT 1 17 9 2.1
Total 8 134 69 2.7

RR-5 - Elephant Rock Campground RBT 3 55 27 13.9

RR-6 - DS of Hansen Creek, No fish 0 -- -- --
     US of Mill

RR-7 - DS of Mine Boundary BRN 1 13 7 0.1
     US of Mill RBT 1 13 7 4.9

Total 2 26 14 5

RR-8 - DS of Mill, US of No fish 0 -- -- --
     Columbine Creek

RR-11A1 - DS of Cabin Springs BRN 3 36 21 0.2
     and Columbine Well Field WS 1 12 7 0.1

Total 4 48 28 0.3

RR-12 - Goathill Campground BRN 1 14 6 1.9
RBT 2 27 12 4.9

WS 2 27 12 0.3
Total 5 68 30 7.1

RR-15 US of Questa Ranger Sta. RBT 1 13 6 2.1
WS 1 13 6 0.1
Total 2 26 12 2.2

Density
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Aquatic Biota

RI/FS Sites - Fish Population Summary  
Fall 2002

Biomass
Site Species # Collected #/mile #/acre lbs/acre

Density

RR-20 - US of Highway 522 BRN 3 34 14 4.3
RBT 3 34 14 6.1
Total 6 68 28 10.4

LR-1 - DS of Highway 522 and BRN 16 246 107 33.1
     Questa WWTP RBT 1 14 6 1.6

Total 17 260 113 34.7

LR-8A - DS of NPDES Outfall 002 BRN 26 302 142 45.3
RBT 6 70 33 11.7
Total 32 372 175 57

LR-16 - US of Hatchery Diversion BRN 97 1,726 677 93.1
RBT 35 565 222 90.9
Total 132 2,291 899 184

UFL - Upper Fawn Lake
     Gill Net BRN 2 -- -- --

RBT 13 -- -- --
WS 23 -- -- --

     Minnow Trap WS 75 -- -- --
Total 113 -- -- --

ERL - Eagle Rock Lake
     Gill Net RBT 67 -- -- --

WS 13 -- -- --
     Minnow Trap WS 1 -- -- --

Total 81 -- -- --

SW12-9
     Gill Net No Fish 0 -- -- --
     Minnow Trap No Fish 0 -- -- --

SW12-10
     Gill Net No Fish 0 -- -- --
     Minnow Trap No Fish 0 -- -- --
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Aquatic Biota

RI/FS Sites - Fish Population Summary 
Fall 2003

Biomass
Site Species # Collected #/mile #/acre lbs/acre

Cabresto Creek BRK 2 33 24 1.9
BRN 15 246 183 12.5
HYBRID 71 1,262 939 72.5
RBT 13 213 159 50.8
Total 101 1,754 1,305 137.7

Zwergle - Upstream of Town CUT 1 13 6 1.9
BRK 20 263 123 7.9

   BRN 38 500 233 50.6
HYBRID 16 211 98 5.2
RBT 8 105 49 61
Total 83 1,092 509 126.6

RR-4 - Junebug Campground BRN 22 355 193 11.2
HYBRID 2 32 18 1.3
RBT 1 16 9 4.1
WS 3 48 26 3.1
Total 28 451 246 19.7

RR-5 - Elephant Rock Campground BRN 1 18 10 0.8
HYBRID 1 18 10 2.2
RBT 4 73 40 9.8
WS 3 55 30 0.2
Total 9 164 90 13

RR-6 - DS of Hansen Creek, BRN 2 25 13 6.3
     US of Mill HYBRID 1 12 7 1.2

Total 3 37 20 7.5

RR-7 - DS of Mine Boundary, BRN 2 26 16 5.4
     US of Mill RBT 2 26 16 5.7

WS 1 13 8 <0.1
Total 5 65 40 11.1

RR-8 - DS of Mill, US of Columbine BRN 2 32 17 2.2
RBT 2 32 17 7.4
Total 4 64 34 9.6

RR-11A1 - DS of Cabin Springs and BRN 10 120 73 5.7
     Columbine Well Field RBT 1 12 7 1.4

WS 4 48 29 3
Total 15 180 109 10.1

Density
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RI/FS Sites - Fish Population Summary 
Fall 2003

Biomass
Site Species # Collected #/mile #/acre lbs/acre

Density

RR-12 - Goathill Campground BRN 1 14 6 0.5
RBT 7 95 40 12.8
Total 8 109 46 13.3

RR-15 - US of Questa Ranger Sta. RBT 2 25 11 4.4
WS 1 13 5 0.1
Total 3 38 16 4.5

RR-20 - US of Highway 522 BRN 4 43 16 4.2
RBT 3 33 12 3.7
Total 7 76 28 7.9

LR-1 - DS of Highway 522 and BRN 20 299 146 25.2
     Questa WWTP RBT 1 15 7 2.2

Total 21 314 153 27.4

LR-8A - DS of NPDES Outfall 002 BRN 41 519 248 43.7
RBT 24 304 145 48.9
Total 65 823 393 92.6

LR-16 - US of Hatchery Diversion BRN 96 1,540 599 72.8
RBT 16 254 99 28.4
WS 1 16 6 0.2
Total 113 1,810 704 101.4

UFL - Upper Fawn Lake
     Gill Net BRN 7 -- -- --

RBT 2 -- -- --
WS 48 -- -- --

     Minnow Trap WS 1 -- -- --
Total 58 -- -- --

ERL - Eagle Rock Lake
     Gill Net RBT 8 -- -- --

WS 15 -- -- --
     Minnow Trap WS 2 -- -- --

Total 25 -- -- --
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Species/Size Class
Site Al Sb As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Ag Tl V Zn

Brown Trout (> 8 in)

Cabresto Creek 45.0 U U 0.70 U U U U U 1.1 U U 4.2 0.013 U U 0.97 U U 0.13 44.0
Zwergle - Upstream of Town 23.3 U U 0.56 U U 0.02 0.42 U 1.2 U U 2.8 U U U 1.05 U U U 33.3
RR-20 - US of Highway 522 29.2 U U 1.27 U U 0.27 0.79 0.23 U U U 12.8 U 0.06 U U U U U 53.3
LR-1 - DS of Highway 522 57.3 U U 2.30 U U 0.30 U 0.36 3.5 U U 18.6 U U 0.18 U U U U 57.1
LR-8A - DS of Outfall 002 37.6 U U 1.62 U U 0.10 0.80 0.22 2.4 U 0.18 10.3 U U U U U U U 39.7
LR-16 - US of Hatchery 39.7 U U 1.40 U U 0.11 U 0.41 2.3 U U 16.0 U U 0.17 0.32 U U 0.26 50.1

Brown Trout (< 8 in)

Cabresto Creek 16.9 U U U U 0.25 U 0.5 U 1.9 41 U 1.6 0.018 U U 1.03 U U 0.113 33.9
Zwergle - Upstream of Town 8.2 U U 0.57 U U 0.016 0.9 U 1.8 26 U 2.7 U 0.05 U 1.37 U U U 29.8
RR-4 - June Bug 20.9 U U 1.53 U U 0.189 0.7 0.11 6.2 65 U 4.1 U 0.18 U 1.15 U U U 35.7
RR-11A1 - DS of Cabin Spgs. 14.8 U 0.14 0.83 U U 0.083 0.2 U 1.8 60 U 1.7 0.009 U U 1.23 U U U 23.1
RR-12 - Goathill 21.6 U 0.11 1.19 U U 0.208 U U U 53 U 10.9 0.015 U U U U U U 44.3
RR-15 - Questa RS 28.1 U 0.21 0.95 U U 0.293 U U 7.8 50 U 7.9 0.013 U U U U U U 42.3
RR-20 - US of Highway 522 23.2 U U 0.93 U U 0.261 U 0.21 3.4 48 U 12.2 U U U U U U U 63.9
LR-1 - DS of Highway 522 U U U 0.61 U U 0.166 U 0.19 5.1 30 U 12.1 U 0.25 U U U U U 41.6
LR-8A - DS of Outfall 002 46.0 U U 1.53 U U 0.173 0.1 0.30 4.3 94 U 12.1 0.015 U 0.26 0.48 U U U 39.1
LR-16 - US of Hatchery 30.5 U U 1.52 U U 0.170 0.2 0.37 4.5 75 U 18.3 U 0.25 0.29 0.59 U U 0.2 41.5

Lakes
UFL-1 - Upper Fawn Lake 119.6 U U 0.65 U U 0.025 0.1 U 1.4 16 U 1.1 U 0.05 U 0.82 U U U 29.3

White Suckers 
UFL-1 - Upper Fawn Lake 177.0 U U 3.90 0.03 U 0.112 0.2 0.21 1.7 286 1.02 26.3 U U U U U U U 29.4
ERL-1 - Eagle Rock Lake 20.5 U U 2.13 U U 0.038 0.1 U 1 65 U 8.1 0.011 0.05 U U U U U 22.8

Table 4-3

RI/FS Sites - Fish Tissue Summary 
Fall 2002

Aquatic Biota

U = below detection level
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Site Al Sb As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Ag Tl V Zn

Table 4-3

RI/FS Sites - Fish Tissue Summary 
Fall 2002

Aquatic Biota

Rainbow Trout
Cabresto Creek 12.6 U 0.38 0.65 U 0.20 U U U 0.9 36 U 2.1 0.029 U U U U U U 36.4
Zwergle - Upstream of Town 26.7 U 0.21 0.48 U U U 0.5 U 1.1 73 U 2.7 0.025 U U U U U 0.16 26.4
RR-4 - June Bug 36.0 U U 4.64 U U 0.038 0.7 0.13 2.6 96 U 4.0 U 0.19 0.64 0.63 U U 0.16 27.2
RR-5 - Elephant Rock 32.6 U 0.23 2.38 U U 0.036 0.6 U 1.8 109 0.77 5.5 0.034 U U U U U U 30.4
RR-7 - US of Mill U U U U U U U 0.8 U 2.1 19 U U 0.032 U U U U U U 33.9
RR-12 - Goathill 32.66 U 0.28 1.75 U U 0.050 U U U 73 U 5.3 0.019 0.08 U U U U 0.14 33.3
RR-15 - Questa RS 62.5 U 0.31 1.65 U U U U 0.26 2.6 113 U 5.9 0.023 U U U U U U 27.9
RR-20 - US of Highway 522 31 U 0.36 2.22 U U U 0.5 0.15 1.9 86 0.23 8.5 0.023 U U U U U U 30.5
LR-1 - DS of Highway 522 40.4 U 0.19 1.65 U U 0.084 0.1 U 1.5 97 0.16 6.1 0.03 U U U U U U 35.1
LR-8A - DS of Outfall 002 112.9 U 0.19 3.63 0.02 U 0.080 1.9 0.52 2.7 231 0.55 37.3 0.02 0.54 1.05 U U U 0.21 41.8
LR-16 - US of Hatchery 45.7 U 0.19 1.67 U 0.3 0.043 0.1 0.38 2 99 U 23.1 0.024 0.28 0.49 0.22 U U 0.21 32.2
Downstream of Hatchery 6.2 U 0.31 0.73 U 0.24 U 0.4 U 2.0 29 U 5.5 0.025 U U 0.31 U U U 36.4 

Lakes
UFL-1 - Upper Fawn Lake 8.4 U 0.32 0.82 U U 0.024 0.1 U 1.0 40 U 2.8 0.017 U U U U U 0.16 34.6
ERL-1 - Eagle Rock Lake U U 0.15 U U U U 1.4 U 0.2 27 U 1.3 0.021 U U U U U U 29.1

U = below detection level
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Species/Size Class
Site Al Sb As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Ag Tl V Zn

Brown Trout (> 8 in)

Cabresto Creek 22.4 U U U U 0.36 0.037 3.2 U 2.3 66 0.13 2.8 0.02 0.17 1.18 0.89 U U U 33
Zwergle - Upstream of Town 353.2 U 0.17 3.55 0.03 U 0.031 52 0.76 4.1 1,010 0.66 33.2 0.01 1.67 26.1 0.69 U U 1.47 32.7
RR-5 - Elephant Rock 15.5 U U 1.24 U U 0.085 1.1 0.29 2.7 69 0.25 12.1 U U 0.49 0.74 U U U 29.4
RR-8 - US of Columbine U U U 0.68 U U 0.095 U U 2.4 21 U 2.6 U U U 0.67 U U U 33.4
RR-12 - Goathill 8.2 U U U U U 0.135 14 U U 21 U 3.4 0.02 U U 0.5 U U U 38.4
RR-15 - Questa RS 18.1 U U 0.47 U U 0.182 2.1 U 5.6 34 U 6.6 U 0.1 0.78 0.22 U U U 39.8
RR-20 - US of Highway 522 8.7 U U 0.57 U U 0.269 2.2 0.18 5.5 64 U 10.7 0.01 0.17 0.84 0.31 U U U 42.3
LR-1 - DS of Highway 522 11.6 U U U U U 0.181 0.7 U U 29 U 8.9 0.02 0.16 0.15 0.2 U U U 46.9
LR-8A - DS of Outfall 002 32.5 U U 0.92 0.03 U 0.122 2.4 0.21 U 77 U 21.2 0.02 0.26 0.88 0.56 U U 0.18 47.3
LR-16 - US of Hatchery U U U U U 0.33 0.289 U 0.27 6.9 28 U 11 0.02 U U 0.43 U U U 50.3

Lakes
UFL-1 - Upper Fawn Lake 22.4 U U U U U 0.036 0.7 U 1.6 23 U 1.1 U 0.09 U 0.62 U U U 23.4

Brown Trout (< 8 in)

Cabresto Creek U U U U U U U 2.7 U U 25 U 1.3 0.01 U 0.94 0.6 U U U 40.5
Zwergle - Upstream of Town 22.6 U U 0.7 U U U 3.7 U 0.9 62 0.34 4.3 U U 1.6 0.77 U U U 36.5
RR-4 - June Bug 21.4 U U 2.1 U U 0.27 3.3 0.32 3.9 54 U 6.7 U 0.18 0.93 0.68 U U U 44.9
RR-5 - Elephant Rock 17.3 U U 0.81 U U 0.157 U 0.23 3.6 97 U 9.2 U U 0.3 0.72 U U U 43.3
RR-8 - US of Columbine 4.6 U U 0.67 U U 0.08 U U 2.1 22 U 3.6 U 0.08 U 0.56 U U U 35
RR-11A1 - DS of Cabin Spgs. U U U 0.67 U U 0.125 U 0.28 2.1 33 U 9.7 0.02 U U 0.49 U U U 42.6
RR-12 - Goathill 16.5 U U U U U 0.29 U U U 33 U 2.1 0.02 U U 0.94 U U U 42.3
RR-15 - Questa RS 10.7 U U U U U 0.19 1.1 U 1.8 22 U 2.1 U U 0.3 0.47 U U U 43.4
LR-1 - DS of Highway 522 17.5 U U U U U 0.173 0.7 0.19 U 37 U 7.8 0.02 0.13 0.23 0.29 U U U 41.6
LR-8A - DS of Outfall 002 33.3 U U 1 U U 0.187 1.8 0.19 U 66 U 7.8 0.02 U 0.69 0.9 U U U 55
LR-16 - US of Hatchery 31.7 U U 1.82 0.02 U 0.17 U 0.44 3.1 113 U 36.6 0.03 U 0.73 0.65 U U U 51.8

Table 4-4

RI/FS Sites - Fish Tissue Summary - 
Fall 2003

Aquatic Biota

U = below detection level
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Table 4-4

RI/FS Sites - Fish Tissue Summary - 
Fall 2003

Aquatic Biota

U = below detection level
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Site Al Sb As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Ag Tl V Zn

Table 4-4

RI/FS Sites - Fish Tissue Summary - 
Fall 2003

Aquatic Biota

Brown Trout - YOY

Cabresto Creek U U U U U U U 2.7 U U 45 U 4.1 U U 0.95 1.09 U U U 54.4
Zwergle - Upstream of Town 15.1 U U U U U 0.032 1.2 U 0.6 30 0.24 3.9 U U U 1.18 U U U 36.9
RR-4 - June Bug 24.3 U U 0.93 U U 0.31 2.5 U 4 64 U 8.7 U 0.14 0.41 0.77 U U U 58.7
RR-5 - Elephant Rock 7.2 U U U U U 0.21 U U 2.2 26 U 5.4 U U U 0.61 U U U 38.6
RR-11A1 - DS of Cabin Spgs. 39.1 U U 2.5 U U 0.36 U U 3 87 U 9.6 0.02 U U 0.78 U U U 58
RR-20 - US of Highway 522 35.2 U U 1 U U 0.38 1.3 U 3 62 0.14 6 U 0.11 0.57 0.34 U U U 59.4
LR-1 - DS of Highway 522 36.2 U U 0.83 U U 0.3 0.9 0.18 U 53 U 13.3 0.02 0.11 0.53 0.42 U U U 71.1
LR-8A - DS of Outfall 002 44.4 U U 1.3 U U 0.217 1.6 U U 92 U 7.6 0.19 U 0.72 0.97 U U U 64.2
LR-16 - US of Hatchery U U U 1.33 U U 0.417 U 0.27 2.3 70 U 16.4 0.02 U U 0.31 U U U 71.2

White Suckers - YOY 
UFL-1 - Upper Fawn Lake N U N N N U N N N N N N N U N N N U U U N
ERL-1 - Eagle Rock Lake 247.7 U 0.15 6.07 0.05 U 0.183 1.8 0.19 4.3 370 1.43 23.7 U U 1.53 0.36 U U U 43.3

White Suckers - Juvenile 
UFL-1 - Upper Fawn Lake 42.8 U U 2.3 U U 0.038 3 U 1.7 118 U 18.3 U 0.12 1.24 0.69 U U U 27.7
ERL-1 - Eagle Rock Lake 98.9 U U 2.27 0.02 U 0.145 2.9 U 2.3 141 0.51 16.4 U U 1.66 0.45 U U U 29.8

White Suckers - Adult
UFL-1 - Upper Fawn Lake 48.9 U U 3.6 U U 0.027 2.9 U 1.5 168 U 7.7 U 0.19 0.76 0.59 U U U 23.4
ERL-1 - Eagle Rock Lake 107.4 U U 2.37 0.02 U 0.1 1.4 U 1.8 140 0.53 24.9 U U 0.8 0.36 U U U 31.9

U = below detection level
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Mplycorp Preliminary Site Characterization Summary
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April 4, 2005

Page 1 of 1

Site Density Total # # EPT % EPT % Density % Density Diversity
(#/m²) of Taxa Taxa Taxa Mayflies Heptageniids (H')

Cabresto Creek 6,424 50 26 52 21 <1 4.35
Zwergle - Upstream of Town 5,651 58 30 52 36 16 4.37
RR-4 - June Bug 467 27 13 48 53 4 3.35
RR-5 - Elephant Rock 1,260 38 10 26 24 1 3.83
RR-6 - DS of Hansen 53 8 5 63 23 0 2.63*
RR-7 - US of Mill 24 4 3 75 42 0 1.88*
RR-8 - US of Columbine 640 17 6 35 10 0 2.61
RR-11A1 - DS of Cabin Spgs. 447 19 9 47 28 <1 2.30
RR-12 - Goathill 1,631 23 9 39 31 6 2.92
RR-15 - Questa RS 508 21 7 33 32 3 3.08
RR-20 - US of Highway 522 1,556 28 7 25 45 0 2.99
LR-1 - DS of Highway 522 5,510 40 14 35 5 0 2.70
LR-8A - DS of Outfall 002 15,045 41 13 32 2 0 3.47
LR-16 - US of Hatchery 24,473 36 13 36 <1 <1 3.16

% Density of
Density Total # # ETO % ETO # Crustacea and Crustacea and Diversity

Site, Habitat (#/m²) of Taxa Taxa Taxa Mollusca Taxa Mollusca (H')

UFL-1 - Upper Fawn Lake
Edge 17,934 30 6 20 5 11 2.48
Mid-Lake 3,461 5 0 0 0 0 0.77

ERL-1 - Eagle Rock Lake 
Edge 1,193 21 0 0 2 2 2.65
Mid-Lake 3,488 7 1 14 1 1 0.35

*   Should be interpreted cautiously when total abundance is less than 100 organisms.
EPT - Ephemeroptera, Plecoptera, Trichoptera
ETO - Ephemeroptera, Trichoptera, Odonata

Table 4-5

RI/FS Sites - Benthic Invertebrate Populations 
Fall 2002

Aquatic Biota
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Mplycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1

Site Density Total # # EPT % EPT % Density % Density Diversity
(#/m²) of Taxa Taxa Taxa Mayflies Heptageniids (H')

Cabresto Creek 3,470 53 28 53 17 2 4.54
Zwergle - Upstream of Town 17,291 60 29 48 29 14 4.52
RR-4 - June Bug 1,454 36 15 42 50 3 3.42
RR-5 - Elephant Rock 1,643 34 7 21 3 0 3.2
RR-6 - DS of Hansen 184 22 10 45 17 1 3.64
RR-7 - US of Mill 199 26 6 23 14 0 3.78
RR-8 - US of Columbine 323 18 7 39 22 1 2.73
RR-11A1 - DS of Cabin Spgs. 1,228 31 13 42 42 0 3.21
RR-12 - Goathill 582 22 9 41 14 8 3.46
RR-15 - Questa RS 304 17 6 35 2 2 2.94
RR-20 - US of Highway 522 1,838 30 8 27 11 <1 3.42
LR-1 - DS of Highway 522 5,462 40 14 35 7 <1 3.48
LR-8A - DS of Outfall 002 6,977 45 11 24 3 0 3.57
LR-16 - US of Hatchery 23,513 29 10 34 2 0 3.22

% Density of 
Density Total # # ETO % ETO # Crustacea and Crustacea and Diversity

Site, Habitat (#/m²) of Taxa Taxa Taxa Mollusca Taxa Mollusca (H')

Upper Fawn Lake
     Edge 4,348 23 1 4 5 21 2.79
     Mid-Lake 2,321 4 0 0 0 0 1.09
Eagle Rock Lake
     Edge 1,226 20 1 5 1 1 3.02
     Mid-Lake 1,300 6 0 0 0 0 1.02

EPT - Ephemeroptera, Plecoptera, Trichoptera
ETO - Ephemeroptera, Trichoptera, Odonata

Table 4-6

RI/FS Sites - Benthic Invertebrate Populations 
Spring 2003

Aquatic Biota
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Mplycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1

Site Density Total # # EPT % EPT % Density % Density Diversity
(#/m²) of Taxa Taxa Taxa Mayflies Heptageniids (H')

Cabresto Creek 5,134 46 18 39 30 0 4.25
Zwergle - Upstream of Town 5,825 47 24 51 20 4 3.69
RR-4 - June Bug 960 27 10 37 75 17 2.66
RR-5 - Elephant Rock 2,697 40 12 30 49 11 3.70
RR-6 - DS of Hansen 575 20 7 35 74 17 2.49
RR-7 - US of Mill 970 26 8 31 51 9 3.22
RR-8 - US of Columbine 940 23 9 39 54 12 2.95
RR-11A1 - DS of Cabin Spgs. 3,253 30 12 40 52 2 2.58
RR-12 - Goathill 1,862 29 8 28 53 9 3.05
RR-15 - Questa RS 1,099 25 10 40 43 5 2.95
RR-20 - US of Highway 522 2,536 27 8 30 37 1 2.65
LR-1 - DS of Highway 522 1,850 29 8 28 36 2 3.17
LR-8A - DS of Outfall 002 15,987 41 10 24 10 <1 3.60
LR-16 - US of Hatchery 4,544 28 9 32 23 <1 3.25

% Density of
Density Total # # ETO % ETO # Crustacea andCrustacea and Diversity

Site, Habitat (#/m²) of Taxa Taxa Taxa Mollusca Taxa Mollusca (H')

Upper Fawn Lake
   Edge 5,083 22 1 5 4 2 2.52
   Mid-Lake 922 5 0 0 0 0 1.05
Eagle Rock Lake
   Edge 174 8 1 13 0 0 2.39
   Mid-Lake 905 6 0 0 0 0 1.10

EPT - Ephemeroptera, Plecoptera, Trichoptera
ETO - Ephemeroptera, Trichoptera, Odonata

Table 4-7

RI/FS Sites - Benthic Invertebrate Populations 
Fall 2003

Aquatic Biota
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Molycorp Preliminary Site Characterization Summary
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Page 1 of 1

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

Cabresto Creek 152 U 0.14 3.2 0.025 U 0.17 0.8 0.19 3.7 369 1.2 11 U U U U U U 0.3 85.7
Zwergle - Upstream of Town 448 U 0.24 7.2 0.02 U 0.14 4.1 0.95 7.1 722 0.6 49 U U 1.4 U U U 1.4 40.6
RR-4 - June Bug 281 U 0.25 16.7 0.044 U 1.1 1 1.7 17.5 694 1.6 102 U 1 2.9 U U U 0.44 95.2
RR-5 - Elephant Rock 276 U U 24.3 0.045 U 1.2 2.9 2 16 841 3.7 90 U 0.68 4.4 U 0.1 U 0.48 94.7
RR-6 - Downstream of Hansen 329 U U 15 0.065 U 0.6 0.5 2.1 13 544 2.4 93 U 0.73 3.1 U 0.1 U 0.29 78.6
RR-7 - Upstream of Mill 371 U U 16.7 0.071 U 1.1 0.5 2.7 13.8 696 2.5 100 U 0.66 2.8 U U U 0.33 132
RR-8 - US of Columbine 277 U U 17.8 0.041 U 0.27 0.4 1.3 10 585 2.2 76 U 0.9 2.2 U U U 0.31 41
RR-11A1 - DS of Cabin Spgs. 474 U U 38.4 0.069 U 0.41 0.5 2 12.6 1020 3.2 147 U 0.79 3.7 U U U 0.65 56.2
RR-12 - Goathill 259 U U 11.3 0.064 U 0.35 0.7 1.1 9.9 492 1.7 81 U 0.39 2.6 U U U 0.23 48.5
RR-15 - Questa RS 655 U U 9.9 0.15 U 0.63 0.5 1.1 18 609 1.3 50 U U 2.4 U U U 0.31 77.9
RR-20 - US of Highway 522 606 U 0.26 16.7 0.096 U 0.87 0.9 2.1 11 1070 3.2 157 U 0.83 3.1 U U U 0.54 113
LR-1 - DS of Highway 522 590 U 0.27 24.8 0.12 U 0.95 0.9 2.2 12.8 1140 3.9 126 U 1.1 3.1 0.25 U U 0.68 99.6
LR-8A - DS of Outfall 002 586 U 0.52 25.1 0.12 U 0.49 1.4 1.7 14.5 1180 3.5 162 U 4 2.8 0.39 U U 0.88 69.5
LR-16 - US of Hatchery 787 U 0.88 27.5 0.14 2.7 0.31 1.7 2.8 12.9 1650 4.7 285 U 3.6 5.5 U U U 1.7 66.3

Lakes
UFL-1 - Upper Fawn Lake 72.4 U 0.43 8.9 U 2.6 0.3 0.3 0.32 16.4 190 U 29 U 0.27 0.3 0.36 U U 0.15 14.7
ERL-1 - Eagle Rock Lake 589 U 0.42 11 0.14 2.2 1.3 0.7 2.4 22.7 769 2.5 221 U 0.71 6.3 0.26 U U 0.51 74.9
SW 12-9 - Northwest 310 U U 3.3 0.35 2.5 0.77 0.9 1.4 17.3 286 U 413 U 64.3 4.6 0.24 U U 0.59 82.2
SW 12-10 - Southeast 556 U U 6.6 0.39 U 1.3 3.5 1.6 27.1 856 2 462 U 31.4 6.1 0.28 U U 2.3 72.4

Table 4-8

 RI/FS Sites - Benthic Invertebrate Tissue Summary
Fall 2002

Aquatic Biota

U = below detection level
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Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4,2005

Page 1 of 1

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

Cabresto Creek 78 U 0.2 1.6 U U 0.31 U U 4.7 124 U 11 U 0.16 0.4 1 U U U 137
Zwergle - Upstream of Town 250 U 0.24 4.2 U U 0.09 0.7 0.4 4.8 349 0.5 29 U 0.18 0.4 U U U 0.57 33
RR-4 - June Bug 474 U U 14.7 0.13 U 2.1 U 2.9 36.1 956 1.1 132 U 0.23 4 U U U 0.44 165
RR-5 - Elephant Rock 268 U U 14.2 0.05 U 1.2 U 2.6 18.4 479 1.9 103 U 0.36 3.6 U U U 0.3 113
RR-6 - Downstream of Hansen 527 U U 6.5 0.13 U 0.82 U 1.6 19.3 365 0.9 37 U 0.21 1.9 U U U U 109
RR-7 - Upstream of Mill 344 U U 6.8 0.06 U 0.51 U 1.6 12.4 281 0.9 47 U 0.33 2.1 U U U U 73
RR-8 - US of Columbine 331 U U 11.2 0.05 U 0.43 U 2.2 11.8 342 1.1 123 U 0.39 2.5 U U U U 62
RR-11A1 - DS of Cabin Spgs. 209 U U 7.9 0.31 U 0.35 U 1.8 10.4 263 0.8 88 U 0.31 2.5 U U U U 51
RR-12 - Goathill 967 U 0.25 24.8 0.33 U 0.76 U 1.3 24.3 776 2.2 55 U 0.6 4.3 0.46 U U 0.38 114
RR-15 - Questa RS 1,200 U U 11.1 0.35 U 0.28 U 1.3 27 764 1.1 68 U 0.51 3 U U U U 60
RR-20 - US of Highway 522 918 U 0.27 12.4 0.25 U 0.92 U 2.5 20.4 621 2 92 U 0.35 4.6 0.53 U U U 138
LR-1 - DS of Highway 522 1,000 U 0.26 12.4 0.26 U 0.79 U 2.2 22.7 642 1.8 111 U 0.61 3.9 0.5 U U 0.29 130
LR-8A - DS of Outfall 002 854 U 0.23 10.2 0.22 U 1 U 2.4 25.7 613 1.7 126 U 4.3 3.1 U U U 0.33 161
LR-16 - US of Hatchery 886 U 0.42 12.2 0.23 U 0.81 U 2.8 21.3 634 2 194 U 2.7 5.6 0.51 U U 0.44 152

Lakes
UFL-1 - Upper Fawn Lake 271 U 0.43 28.9 0.05 U 0.48 U 0.9 24.7 537 2.3 68 U 0.97 2.6 U U U 0.45 29
ERL-1 - Eagle Rock Lake 1,560 U 0.23 13.7 0.39 U 0.85 U 3.6 33.8 915 2.8 282 U 0.87 9.4 U U U 0.6 116

Table 4-9

RI/FS Sites - Benthic Invertebrate Tissue Summary 
Spring 2003

Aquatic Biota

U = below detection level
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Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4,2005

Page 1 of 1

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

Cabresto Creek 127 U 0.2 4 U U 0.19 4.2 U U 272 U 18 U U 2.3 0.96 U U U 108
Zwergle - Upstream of Town 354 U U 6.7 U U 0.07 0.9 0.3 4.1 526 0.6 41 0.51 U U 0.47 U U 0.92 25
RR-4 - June Bug 450 U 0.23 14.3 0.09 U 0.94 1 1.3 32.6 834 U 79 U 0.22 2.8 0.52 U U 0.58 105
RR-5 - Elephant Rock 289 U 0.25 19 0.04 U 1.3 2.4 1.6 23.3 725 2.4 81 U 0.27 3.2 0.4 U U 0.37 97
RR-6 - Downstream of Hansen 498 U 0.28 23.2 0.11 U 1.1 1.8 1.9 20.1 507 1.5 105 U U 3.5 0.47 U U 0.26 125
RR-7 - Upstream of Mill 456 U 0.25 18.7 0.09 U 1.2 U 2.3 18.7 585 1.9 116 U 0.54 3.8 U U U 0.28 119
RR-8 - US of Columbine 377 U 0.17 13.4 0.09 U 1.7 U 2.2 16.5 473 1.4 105 U 0.28 2.8 U U U U 135
RR-11A1 - DS of Cabin Spgs. 326 U 0.2 43.4 0.08 5.6 1.7 U 2.1 13 630 1.7 111 0.016 U 2.7 0.43 U U 0.27 108
RR-12 - Goathill 290 U 0.26 8.7 0.1 2.5 0.47 U 1 13.1 440 1.9 74 0.018 0.27 3.8 U U U U 81
RR-15 - Questa RS 863 U U 11.6 0.3 U 0.62 0.6 0.8 18.6 472 1.2 59 U 0.35 2.9 U U U U 89
RR-20 - US of Highway 522 638 U U 15.6 0.18 U 0.72 1 1.1 15.6 664 1.8 94 U 0.63 3.4 U U U 0.33 97
LR-1 - DS of Highway 522 610 U 0.21 20.6 0.17 U 0.77 1.1 1.2 18.4 726 2 81 0.017 0.79 3 U U U 0.36 86
LR-8A - DS of Outfall 002 651 U 0.36 19.8 0.17 U 0.82 1.3 1.4 19.1 1,130 5.5 122 0.015 4 3.1 0.69 U U 0.52 97
LR-16 - US of Hatchery 154 U U 5 0.07 3.7 0.47 U 1.2 7.2 178 U 94 U 0.8 2.5 U U U U 66

Lakes
UFL-1 - Upper Fawn Lake 222 U 0.57 35 U 2.8 0.57 U 0.6 23.2 399 1.8 63 0.02 U 1.3 0.66 U U 0.32 29
ERL-1 - Eagle Rock Lake 724 U U 9.8 0.17 6.5 1 U 1.7 36.2 568 2.8 145 U U 5 U U U U 119

Table 4-10

RI/FS Sites - Benthic Invertebrate Tissue Summary 
Fall 2003

Aquatic Biota

U = below detection level
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Molycorp Preliminary Site Characterization Summary
Section Four

Revsion No. 0
April 4, 2005

Page 1 of 1

Site % Blue- Total # of
% Green % Other Total # of Diatom

Diatoms Algae Algae Taxa Taxa

Cabresto Creek 67 33 0 23 22
Upstream of Town 67.4 32.6 0 19 18
June Bug 48.6 50.6 0.8 19 16
Elephant Rock 100 0 0 25 25
Downstream of Hansen 76.3 22.9 0.8 23 21
Upstream of Mill 100 0 0 20 20
Upstream of Columbine 81.3 7.2 11.5 18 16
Downstream of Cabin Springs 32.3 67.7 0 22 21
Goathill 51.8 48.2 0 18 17
Questa Ranger Station 46.8 53.2 0 12 11
Upstream of Highway 522 Sample Broken -- -- -- --
Downstream of Highway 522 57.3 42.7 0 18 17
Downstream of Outfall 002 91.2 6.3 2.5 22 20
Upstream of Hatchery 100 0 0 19 19

Table 4-11

RI/FS Sites - Periphyton Populations 
Fall 2002

Aquatic Biota
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Molycorp Preliminary Site Characterization Summary
Section Four

Revsion No. 0
April 4, 2005

Page 1 of 1

Site % Blue- Total # of
% Green % Other Total # of Diatom

Diatoms Algae Algae Taxa Taxa

Cabresto Creek 96 4 0 14 13
Upstream of Town 100 0 0 9 9
June Bug 57.2 6.8 36 29 27
Elephant Rock 81.4 0 18.6 15 14
Downstream of Hansen 63.5 35.9 0.6 16 14
Upstream of Mill 38.6 61.4 0 24 22
Upstream of Columbine 64.7 35.3 0 22 21
Downstream of Cabin Springs 49 51 0 21 20
Goathill 100 0 0 19 19
Questa Ranger Station 38 62 0 26 25
Upstream of Highway 522 23.8 69.3 6.9 24 21
Downstream of Highway 522 71.4 15.9 12.7 19 17
Downstream of Outfall 002 45.7 1.6 52.7 19 16
Upstream of Hatchery 92.1 7.9 0 19 18

Table 4-12

RI/FS Sites - Periphyton Populations 
Fall 2003

Aquatic Biota
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Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4,2005

Page 1 of 1

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

Cabresto Creek 753 U 0.42 12.1 0.3 U 0.15 1 0.55 1.8 1760 5.8 94 U 0.57 2.9 U U U 1.3 44.6
Zwergle - US of Town 1120 U 0.21 17.6 0.07 2.6 U 2.9 0.9 3.2 1720 1.2 117 U U 1.8 U U U 3.3 10.8
RR-4 - June Bug 1360 U 0.48 123 0.37 U 1.9 1.6 23.9 72 3790 6 2080 U 0.78 30.9 U U U 1.7 226
RR-5 - Elephant Rock 652 U U 53.2 0.14 U 0.49 0.91 10 27.3 1860 7.3 842 U 0.59 11.2 U U U 0.8 65
RR-6 - Downstream of Hansen 2110 U U 174 0.29 U 0.29 2.1 9.7 34.1 5820 18.2 486 U 4.1 10.5 U 0.22 U 2.4 59
RR-7 - Upstream of Mill 541 U U 21.8 0.1 U 0.17 0.71 6.1 11.4 881 2.6 324 U 0.33 6.2 U U U 0.3 28.6
RR-8 - US of Columbine 1790 U U 117 0.27 U 0.5 1.6 16.7 30.6 3870 12.7 905 U 1.8 18.2 U U U 1.7 91
RR-11A1 - DS of Cabin Spgs. 3220 U U 120 0.82 U 1.7 2.2 21.3 56.4 3840 9.8 1420 U 1.8 25.3 U 0.13 U 2 222
RR-12 - Goathill 3865 U 2.9 267 0.82 U 0.75 4.55 10.2 48.7 8385 27.3 711 U 3.75 26.1 U 0.2 U 4.2 185
RR-15 - Questa RS 3370 U U 82.8 1 U 0.38 1.3 5 54.4 3340 7.5 318 U 1.4 11.1 U U U 1.3 106
RR-20 - US of Highway 522 5270 U 2 201 1.1 U 2.6 4.1 43.1 81.4 8170 24.3 4090 U 7 61.6 U U U 4.3 547
LR-1 - DS of Highway 522 2570 U 1.1 93.7 0.59 2.3 0.88 2 17.5 53.2 4910 13.3 1580 U 5.4 22.7 U U U 2.1 157
LR-8A - DS of Outfall 002 3310 U 1.4 133 0.81 2.8 1.6 3 38.5 76.3 6930 17 3900 U 40.7 31.2 0.66 U U 3.5 224
LR-16 - US of Hatchery 3000 U 2.2 126 0.68 2.3 1.7 3.9 34.5 49.4 6630 19 3140 U 13.7 41.3 0.81 U 0.1 6.3 228

Lakes
UFL-1 - Upper Fawn Lake 747 U 0.64 42.9 0.09 3.4 0.56 1.3 6.8 15.5 2130 11.6 885 U 0.97 14.6 0.21 U U 1.1 74.4
ERL-1 - Eagle Rock Lake 6840 U 2 105 1.6 U 1.7 4.2 13.7 61.4 8730 31.3 1050 U 4 41 1.1 U 0.1 5 372

Tailings Pond
SW 12-9 - Northwest 1110 U U 7.1 2.8 0.2 2.7 2.2 10.8 12.8 598 3.1 3960 U 225 52.2 0.27 0.4 U 1 502
SW 12-10 - Southeast 536 U U 13.6 2.2 0.7 1.3 2 6.3 4.7 341 U 5000 U 69.6 39.5 U 0.42 U 0.7 147

Table 4-13

RI/FS Sites - Macrophyte/Bryophyte Tissue Summary
Fall 2002

Aquatic Biota

U = below detection level
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Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4,2005

Page 1 of 1

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

Cabresto Creek 1,100 U 0.6 13 0.5 1.4 0.2 6.3 0.7 2 1,990 4.9 83 U U 5 0.32 U U 2 49
Zwergle - Upstream of Town 1,030 U 0.4 21 0.2 U 0.1 2.3 0.8 6 1,670 1.9 190 U U 2 0.51 U U 2.9 15
RR-4 - June Bug 2,470 U 1.1 145 1 U 5.4 3 54.9 149 6,560 7.6 5,880 U 0.1 55 0.7 U U 3.6 567
RR-5 - Elephant Rock 2,170 U 1.1 208 0.5 U 3.6 5 63.7 102 4,470 17.2 5,880 U 0.6 58 0.78 0.5 U 2.6 410
RR-6 - Downstream of Hansen 3,110 U 0.6 106 0.9 U 2 U 50.6 67 3,000 8 3,320 U 0.6 43 0.51 U U 1.6 400
RR-7 - Upstream of Mill 3,360 U 1.8 170 0.9 4.1 2.9 U 77.9 99 3,720 10.7 5,750 U 1.1 67 0.77 U U 1.8 517
RR-8 - US of Columbine 3,300 U 1.4 157 0.7 4 2.3 U 62.7 83 5,320 13.4 3,920 U 1.3 62 1 U U 2.5 373
RR-11A1 - DS of Cabin Spgs. 1,820 U 0.9 94 0.4 2.3 1.1 U 25.1 40 2,400 6,8 2,210 0.021 1 24 0.44 U U 1.3 179
RR-12 - Goathill 4,930 U 1.6 139 2.9 3.6 4.9 U 45.8 102 4,540 11.5 5,610 0.02 1.2 102 1.4 U U 2.6 1,610
RR-15 - Questa RS 5,780 U 0.9 194 2.1 U 1.8 2.5 15.7 83 5,500 12.3 1,690 U 2.1 38 0.37 U U 2.3 401
RR-20 - US of Highway 522 4,060 U 0.9 120 1.5 U 2.3 2.6 23.1 72 5,540 10.2 2,990 U 3.2 44 U U U 2.2 464
LR-1 - DS of Highway 522 3,790 U 1 97 1.3 4.1 1.3 2.2 14.9 59 4,330 66.4 1,690 0.021 2.4 31 0.74 U U 2.1 301
LR-8A - DS of Outfall 002 2,720 U 0.8 86 1 2.3 1.3 1.8 15.3 45 3,560 9.4 1,650 0.02 16.8 27 1.2 0.5 U 1.9 255
LR-16 - US of Hatchery 2,810 U 1.4 127 1.3 9 1.8 U 24.7 U 4,790 13.6 3,000 0.019 5.3 56 0.35 U U 3.6 422

Lakes
UFL-1 - Upper Fawn Lake 2,280 U 2 117 0.2 U 1 5.6 8.3 32 6,530 28 875 U 3 16 0.72 U U 3.6 111
ERL-1 - Eagle Rock Lake 508 U 0.2 10 0.1 U 0.7 0.6 3.9 9 642 1.8 413 U U 12 U U U U 88

Table 4-14

RI/FS Sites - Macrophyte/Bryophyte Tissue Summary 
Fall 2003

Aquatic Biota

U = below detection level
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Organism
     Ceriodaphnia dubia % Survival Mean
Site Reproduction

Control 100 37.4
LR-1 80 * 29.6
LR-8A 60 * 23.4
LR-16 90 34.3
RR-4 100 39.6
RR-5 90 37.3
Control 100 34.1
RR-6 100 36.6
RR-7 100 37.2
RR-8 90 32.9
RR-11A1 90 30.3
RR-12 100 35
Control 90 30.2
RR-15 80 26.4
RR-20 100 31.8
Cabresto 100 34.3
ERL 100 33.6
UFL 100 26
Control 100 27.9
TP1 66.7 18.8
TP2 70 * 18.6
Zwergle 80 34
  *  Significant effects (p < 0.05)

100% Effluent

Table 4-15

RI/FS Sites - Surface Water Bioassay (Baseline)
October 1, 2002

Aquatic Biota
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Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1

Organism
     Ceriodaphnia dubia Survival Survival Reproduction Reproduction
Site NOEC IC25 NOEC IC25

LR-1 100% >100% 100% >100%
LR-8A 100% >100% 100% >100%
Outfall 002 100% 93.80% 100% 95.90%

NOEC - No observed effect concentration
IC25 - Inhibition concentration (25%)

Table 4-16

RI/FS Sites - Surface Water Bioassay (Baseline) 
October 11, 2002

Serial Dilution

Aquatic Biota
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Organism
     Ceriodaphnia dubia Survival Survival Reproduction Reproduction
Site NOEC IC25 NOEC IC25

RR-6 100% >100% 100% >100%
RR-8 100% >100% 100% >100%
RR-12 100% >100% 100% >100%
RR-15 100% >100% * 75% * 83.10%
LR-16 100% >100% * 75% * 89.20%
     *  Significant effects (p < 0.05)

NOEC - No observed effect concentration
IC25 - Inhibition concentration (25%)

Table 4-17

RI/FS Sites - Surface Water Bioassay (Snowmelt) 
April 21, 2003

Serial Dilution

Aquatic Biota
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Organism Serial Dilution
     Ceriodaphnia dubia Reproduction
Site IC25

RR-6 * 51.40%
RR-12 >100%
LR-16 >100%
     * Significant effects (p < 0.05)

IC25 - Inhibition concentration (25%)

Table 4-18

RI/FS Sites - Surface Water Bioassay (Storm)
July 28, 2003

Aquatic Biota
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Organism Serial Dilution
    Ceriodaphnia dubia LC50
Site

RR-6 >100%
RR-8 >100%
RR-12 >100%
RR-15 >100%
LR-16 >100%

LC50 - Lethal concentration (50%)

Table 4-19

RI/FS Sites - Surface Water Bioassay (Storm) 
August 14, 2003

Aquatic Biota
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Organism Serial Dilution
    Ceriodaphnia dubia LC50
Site

RR-6 >100%
RR-8 >100%
RR-12 >100%

LC50 - Lethal concentration (50%)

Table 4-20

RI/FS Sites - Surface Water Bioassay (Storm) 
Spetember 5, 2003

Aquatic Biota
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Organism Serial Dilution
    Ceriodaphnia dubia LC50
Site

RR-6 * 62.40%
RR-8 * 36.30%
RR-12 >100%
RR-15 >100%
LR-16 >100%
     * Significant effects (p < 0.05)

LC50 - Lethal concentration (50%)

Table 4-21

RI/FS Sites - Surface Water Bioassay (Storm) 
September 6, 2003

Aquatic Biota
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Organism Serial Dilution
    Ceriodaphnia dubia LC50
Site

RR-6 >100%

LC50 - Lethal concentration (50%)

Table 4-22

RI/FS Sites - Surface Water Bioassay (Storm) 
September 11, 2003

Aquatic Biota
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Organism
     Chironomus tentans
Site % Survival AFDW (g)

Control 78.8 2.107
LR-1 72.5 1.952
RR-4 76.3 1.773
RR-5 * 52.5 2.414
RR-6 95.0 2.789
RR-7 * 52.5 4.371
RR-8 91.3 3.301
RR-11A1 95.0 3.671
RR-12 93.8 2.735
RR-15 95.0 2.576
RR-20 82.5 4.857

Organism
     Hyalella azteca
Site % Survival AFDW (g)

Control 88.8 0.050
LR-1 91.3 0.065
RR-4 93.8 0.063
RR-5 96.3 0.062
RR-6 96.3 0.058
RR-7 92.5 0.087
RR-8 96.3 0.072
RR-11A1 92.5 0.073
RR-12 96.3 0.071
RR-15 91.3 0.041
RR-20 91.3 0.052
     * Significant effects (p < 0.05)

AFDW - Ash free dry weight

100% Effluent

100% Effluent

Table 4-23

RI/FS Sites - Sediment Bioassay 
October 4, 2002

Aquatic Biota

R:\Projects\22236242\Task\6.0_Project Deliv\Section 4_ Aquatic Biota\Tables\RIFS Sediment Bioassays.xls



Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1

Organism
     Chironomus tentans
Site % Survival AFDW (g)

Control 86.3 2.469
LR-8A 85.0 2.107
LR-16 71.3 0.753
UFL 82.5 3.209
ERL 86.3 1.987
Cabresto 87.5 5.718
Zwergle 98.8 3.312
SW12-9 61.3 2.366
SW12-10 92.5 1.187

Organism
     Hyalella azteca
Site % Survival AFDW (g)

Control 97.5 0.039
LR-8A 88.8 0.029
LR-16 * 71.3 0.073
UFL 92.5 0.048
ERL 90.0 0.041
Cabresto * 82.5 0.051
Zwergle * 77.5 0.097
SW12-9 87.5 0.025
SW12-10 * 75.0 0.045
     * Significant effects (p < 0.05)

AFDW - Ash free dry weight

100% Effluent

100% Effluent

Table 4-24

RI/FS Sites - Sediment Bioassay 
October 18, 2002

Aquatic Biota
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Organism
     Chironomus tentans
Site % Survival AFDW (g)

Control 77.1 1.487
LR-1 68.8 1.523
LR-8A 72.5 1.479
LR-16 72.5 1.468
RR-5BB 76.3 * 1.375
RR-15 76.3 1.450
Zwergle 60.0 1.502

Organism
     Hyalella azteca
Site % Survival AFDW (g)

Control 93.8 0.125
LR-1 100.0 0.143
LR-8A 95.0 0.162
LR-16 97.5 0.144
RR-5BB 100.0 0.151
RR-15 100.0 0.145
Zwergle 91.3 0.170
     * Significant effects (p < 0.05)

AFDW - Ash free dry weight

100% Effluent

100% Effluent

Table 4-25

RI/FS Sites - Sediment Bioassay 
October 14, 2003

Aquatic Biota

R:\Projects\22236242\Task\6.0_Project Deliv\Section 4_ Aquatic Biota\Tables\RIFS Sediment Bioassays.xls



Tables 4-26 - 4-27
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RI/FS Sites - Habitat Evaluation Summary 
Fall 2002

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Cabresto Creek 11 0.7 1.1 0.5 2.5
Zwergle - Upstream of Town 10 0.8 1.2 0.8 2.8
RR-4 - Junebug CG 7 0.7 1.4 0.5 1.7
RR-5 - DS of Elephant Rock CG 7 0.7 1.3 0.5 2
RR-6 - DS of Hansen Cr. 8 0.5 1.1 0.2 1
RR-7 - DS of Boundary, US of Mill 8 0.6 1.1 0.7 1.3
RR-8 - DS of Mill, US of Columbine 8 0.8 1.3 0.3 1.9
RR-11A1 - DS of Cabin Springs 12 0.9 1.4 0.6 2
RR-12 - Goathill CG 9 1 1.7 0.8 2.8
RR-15 - US of Questa Ranger Sta. 8 0.8 1.5 0.5 2.4
RR-20 - US of Highway 522 2 0.8 1.4 0.4 2.5
LR-1 - DS of Highway 522 4 0.8 1.4 0.4 3.3
LR-8A - DS of Outfall 002 7 1.1 1.7 0.6 2.6
LR-16 - US of Hatchery 8 1.3 2.1 1.1 3.4

Aquatic Biota
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Page 1 of 1Table 4-27

RI/FS Sites - Habitat Evaluation Summary 
Fall 2003

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Cabresto Creek 11 0.6 1 0.4 2.7
Zwergle - Upstream of Town 11 0.7 1.2 0.8 2.8
RR-4 - Junebug CG 8 0.7 1.2 0.5 1.6
RR-5 - DS of Elephant Rock CG 8 0.8 1.4 0.5 1.9
RR-6 - DS of Hansen Cr. 7 0.8 1.2 0.5 1.7
RR-7 - DS of Boundary, US of Mill 8 0.9 1.3 0.9 1.8
RR-8 - DS of Mill, US of Columbine 8 0.9 1.4 0.5 1.9
RR-11A1 - DS of Cabin Springs 12 0.9 1.5 0.7 2
RR-12 - Goathill CG 9 0.9 1.7 0.9 3
RR-15 - US of Questa Ranger Sta. 8 0.7 1.3 0.5 2.4
RR-20 - US of Highway 522 5 0.5 1 0.4 2.4
LR-1 - DS of Highway 522 4 0.7 1.4 0.6 2.5
LR-8A - DS of Outfall 002 8 0.9 1.7 0.7 2.5
LR-16 - US of Hatchery 8 1.4 2.5 0.9 3.6

Aquatic Biota
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Serial Dilution Study - RI Addendum 
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Page 1 of 1Table 4-28
Aquatic Biota

Serial Dilution Study - RI Addendum 
September 23, 2004

Organism
     Oncorhynchus mykiss Survival
Site IC50 NOEC LOEC IC25

Spring 13 7.5 5 10 5.9
Spring 39 28.9 20 50 22.6

Organism
     Oncorhynchus mykiss Survival
Site IC50 NOEC LOEC IC25

Spring 13 7.5 5 10 5.9
Spring 39 32.4 10 20 22.1

NOEC - No observed effect concentration
IC25 - Inhibition concentration (25%)
LC50 - Lethal concentration (50%)

Serial Dilution - Reconstituted Water
Growth

Serial Dilution - Red River Water
Growth
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Key to fish species abbreviations:
BRK = Brook trout, Salvelinus fontinalis
BRN = Brown trout, Salmo trutta
CUT = Cutthroat trout, Oncorhynchus clarki
HYBRID = Cutthroat trout x rainbow trout hybrid
RBT = Rainbow trout, Oncorhynchus mykiss
WS = White sucker, Catostomus commersoni

Tables 4-29 - 4-37
Other Data - Fish Population Summaries
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Cabresto Cr. CUT 2 82 56 5.5
BRK 4 165 111 5.1
RBT 3 124 83 28.4
HYBRID 18 784 528 35.4
Total 27 1155 778 74.4

Columbine Cr. BRN 22 426 474 27.3

Upstream of Town of Red River CUT 34 551 261 19.1
BRK 19 291 138 5.9
RBT 5 76 36 14.1
BRN 5 199 94 8.4
Total 63 1117 529 47.5

June Bug CG BRK 2 33 15 0.4
RBT 8 133 60 14.5
BRN 23 433 194 5.7
HYBRID 10 200 90 8.1
Total 43 799 359 28.7

DS of Elephant Rock CG RBT 1 19 7 2.9
BRN 28 570 220 16.5
Total 29 589 227 19.4

DS of Hansen Cr BRN 3 34 13 2.4

US of Columbine RBT 1 19 9 3.3
BRN 6 116 55 9.7
Total 7 135 64 13

Goathill CG BRN 13 243 107 6.8

US of Questa RS NO FISH -- -- -- --

US of Hatchery Diversion RBT 20 395 164 43.1
BRN 50 934 388 21.3
Total 70 1329 552 64.4

Density

Aquatic Biota
Table 4-29

Other Data - Fish Population Summary
Spring 1997
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Cabresto Creek CUT 1 31 20 2.6
BRK 10 309 204 5.1
RBT 18 556 367 135.5
BRN 15 464 306 2.4
HYBRID 57 1792 1183 82.9
Total 101 3152 2080 228.5

Columbine Cr. CUT 1 23 14 1.8
BRN 20 460 282 21.4
Total 21 483 296 23.2

Upstream of Town of Red River CUT 2 34 16 3.6
BRK 8 135 62 2.4
RBT 4 68 31 32.4
BRN 10 169 78 1.5
HYBRID 10 169 78 14.7
Total 34 575 265 54.6

June Bug Campground BRK 1 18 8 1
RBT 62 1153 507 202.4
BRN 10 183 81 5.9
HYBRID 1 18 8 0.9
Total 74 1372 604 210.2

DS of Elephant Rock CG BRK 3 59 25 5
RBT 9 177 75 23.5
BRN 45 926 390 73.1
WS 1 20 8 0.6
Total 58 1182 498 102.2

DS of Hansen Cr RBT 7 116 42 16.9
BRN 10 166 61 2.5
Total 17 282 103 19.4

DS of mill, UP of Columbine RBT 1 17 7 3.3
BRN 19 331 130 27.4
Total 20 348 137 30.7

Goathill CG BRN 8 169 72 6.8

US of Questa Ranger Sta. CUT 1 12 4 1.7
RBT 1 12 4 1.9
BRN 9 109 37 1.1
Total 11 133 45 4.7

Density

Aquatic Biota
Table 4-30

Other Data - Fish Population Summary
Fall 1997
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Density

Aquatic Biota
Table 4-30

Other Data - Fish Population Summary
Fall 1997

US of Hatchery Diversion RBT 28 490 189 52.6
BRN 41 788 303 52.2
Total 69 1278 492 104.8
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Cabresto Creek BRK 2 44 32 2.9
RBT 12 263 193 75
HYBRID 78 1,862 1,369 77.6
Total 92 2,169 1,594 155.5

Columbine Creek CUT 4 77 46 1.2
BRN 22 480 290 37.3
Total 26 557 336 38.5

Upstream of Town of Red River CUT 3 52 25 0.5
BRK 45 822 390 8.8
RBT 3 52 25 18.3
BRN 10 175 83 13.2
HYBRID 19 332 158 7.4
Total 80 1,433 681 48.2

June Bug Campground RBT 29 515 229 59.5
BRN 14 249 111 16.3
Total 43 764 340 75.8

Downstream of Elephant Rock BRK 1 18 7 0.7
Campground, upstream of Hansen RBT 1 18 7 2.4
Creek BRN 59 1,114 445 115.3

Total 61 1,150 459 118.4

Downstream of Hansen Creek, RBT 2 37 15 5.6
upstream of mill BRN 14 259 104 12.8

Total 16 296 119 18.4

Downstream of mill, upstream of RBT 1 17 6 1.7
Columbine Creek BRN 29 512 198 45.8

Total 30 529 204 47.5

Goathill Campground RBT 1 17 7 1.7
BRN 17 287 116 20.9
Total 18 304 123 22.6

Upstream of Questa Ranger Station BRN 12 178 64 3.2

Upstream of hatchery diversion RBT 29 433 160 51.4
BRN 39 597 220 25.6
Total 68 1,030 380 77

Density

Aquatic Biota
Table 4-31

Other Data - Fish Population Summary
Fall 1998
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Cabresto Creek BRK 9 162 106 4.2
RBT 11 198 129 49.9
BRN 2 36 24 2.8
HYBRID 70 1,586 1,035 81.7
Total 92 1,982 1,294 138.6

Columbine Creek CUT 1 19 13 2.4
BRN 35 706 500 55.8
Total 36 725 513 58.2

Middle Fork BRK 25 532 472 56.8
RBT 7 149 132 44.3
Total 32 681 604 101.1

Upstream of Town of Red River BRK 23 326 139 16.4
RBT 13 163 70 49.8
BRN 6 75 32 9.1
HYBRID 4 50 21 1.2
Total 46 614 262 76.5

June Bug Campground RBT 5 78 36 16.2
BRN 16 296 137 23.7
Total 21 374 173 39.9

Downstream of Elephant Rock
Campground, upstream of Hansen CreBRK 2 36 16 0.1

RBT 3 54 23 10.5
BRN 39 796 344 85.2
Total 44 886 383 95.8

Downstream of Hansen Creek, RBT 1 16 7 3.7
upstream of mill BRN 14 225 103 25.5

Total 15 241 110 29.2

Downstream of mill, upstream of CUT 2 37 18 3.8
Columbine Creek RBT 2 37 18 15.2

BRN 17 312 155 45.2
Total 21 386 191 64.2

Goathill Campground RBT 2 24 10 5.9
BRN 30 378 153 27
WHS 3 37 15 1.2
Total 35 439 178 34.1

Density

Aquatic Biota
Table 4-32

Other Data - Fish Population Summary
Fall 1999
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Density

Aquatic Biota
Table 4-32

Other Data - Fish Population Summary
Fall 1999

Upstream of Questa Ranger Station RBT 1 12 5 2.6
BRN 13 173 71 10.8
WHS 3 37 15 0.6
Total 17 222 91 14

Upstream of hatchery diversion RBT 23 351 146 42.5
BRN 27 443 185 26.3
Total 50 794 331 68.8

Downstream of hatchery RBT 10 138 47 12.2
BRN 60 883 302 107.2
Total 70 1,021 349 119.4
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Cabresto Creek BRK 17 315 254 7.8
RBT 28 518 418 164.1
BRN 5 93 75 3
HYBRID 121 2,333 1,881 70.5
Total 171 3,259 2,628 245.4

Columbine Creek CUT 1 18 12 0.1
BRN 114 2,241 1,512 63.3
Total 115 2,259 1,524 63.4

Middle Fork BRK 67 1,372 1,750 57.9
RBT 2 39 50 12.2
Total 69 1,411 1,800 70.1

Upstream of Town of Red River BRK 109 1,562 748 26.4
CUT 5 62 30 4.7
RBT 41 512 246 141
BRN 65 825 395 24.4
HYBRID 61 762 365 4.8
Total 281 3,723 1,784 201.3

June Bug Campground BRK 1 16 8 1.4
RBT 2 32 17 6.4
BRN 30 484 250 29.2
WHS 1 16 8 1.4
Total 34 548 283 38.4

Downstream of Elephant Rock Camp- 
ground, upstream of Hansen Creek RBT 5 88 41 20

BRN 51 895 418 95.9
WHS 1 18 8 <0.1
Total 57 1,001 467 115.9

Downstream of Hansen Creek,
upstream of mill RBT 1 15 9 3.6

Downstream of mill, upstream of
Columbine Creek BRN 18 353 202 68.6

Goathill Campground BRN 50 675 287 36.1

Upstream of Questa Ranger Station BRN 26 313 136 16.5

Density

Aquatic Biota
Table 4-33

Other Data - Fish Population Summary
Fall 2000
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Biomass
Site Species # Collected #/Mile #/Acre Lbs/Acre

Density

Aquatic Biota
Table 4-33

Other Data - Fish Population Summary
Fall 2000

Upstream of hatchery diversion RBT 33 556 246 87.3
BRN 43 698 310 30.1
HYBRID 1 16 7 0.2
Total 77 1,270 563 117.6

Downstream of hatchery RBT 13 242 75 18.4
BRN 194 3,273 1,009 275.9
Total 207 3,515 1,084 294.3
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Biomass
Site Species # Collected #/mile #/acre lbs/acre

Cabresto Creek BRK 11 222 164 6.9
RBT 4 74 55 17.6
BRN 16 296 219 10.2
HYBRID 94 1,852 1,370 65.2
Total 125 2,444 1,808 99.9

Columbine Creek BRN 72 865 510 27.8

Middle Fork BRK 36 706 667 53
RBT 4 78 74 24.1
Total 40 784 741 77.1

Upstream of Town of Red River BRK 28 366 167 15.5
CUT 4 49 22 4.3
RBT 19 244 111 76.5
BRN 21 293 133 22.1
HYBRID 13 171 78 1.2
Total 85 1,123 511 119.6

June Bug Campground BRN 20 317 155 18.7
WHS 1 16 8 1.7
Total 21 333 163 20.4

Downstream of Elephant Rock Camp- 
ground, upstream of Hansen Creek RBT 1 18 7 5.7

BRN 5 88 36 11.4
Total 6 106 43 17.1

Downstream of Hansen Creek,
upstream of mill NO FISH

Downstream of mill, upstream of
Columbine Creek NO FISH

Goathill Campground BRN 36 404 171 22.8

Upstream of Questa Ranger Station BRN 14 179 71 16.2

Upstream of hatchery diversion RBT 12 182 69 18.1
BRN 27 409 155 26.6
Total 39 591 224 44.7

Downstream of hatchery RBT 14 203 61 29.3
BRN 181 2,554 765 172.4
Total 195 2,757 826 201.7

Density

Aquatic Biota
Table 4-34

Other Data - Fish Population Summary
Fall 2001
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Biomass
Site Species # Collected #/mile #/acre lbs/acre

Columbine Creek BRN 169 3,203 2,739 69.4

Middle Fork BRK 157 3,176 3,857 68.9
RBT 1 20 24 6
Total 158 3,196 3,881 74.9

Downstream of Hatchery BRN 214 3,329 1,089 282.3
RBT 6 86 28 10.3
Total 220 3,415 1,117 292.6

Density

Aquatic Biota
Table 4-35

Other Data - Fish Population Summary
Fall 2002
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Biomass
Site Species # Collected #/mile #/acre lbs/acre

Columbine Creek BRN 44 763 542 36.4

Middle Fork BRK 43 843 860 51.2
RBT 5 98 100 25
Total 48 941 960 76.2

Downstream of Hatchery BRN 181 2,771 970 166.6
RBT 10 143 50 13.3
Total 191 2,914 1,020 179.9

Density

Aquatic Biota
Table 4-36

Other Data - Fish Population Summary
Fall 2003
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Biomass
Site Species # Collected #/mile #/acre lbs/acre

Cabresto Creek BRK 1 16 12 2.0
BRN 27 468 354 26.8
HYBRID 72 1,387 1,049 62.4
RBT 29 468 354 95.8
Total 129 2,339 1,769 187.0

Columbine Creek BRN 60 851 525 42.6

Upstream of Town BRK 16 198 86 2.8
BRN 42 523 228 40.5

   HYBRID 1 12 5 1.2
RBT 62 721 315 139.7
Total 121 1,454 634 184.1

June Bug BRN 8 127 63 9.7
RBT 23 365 183 52.9
Total 31 492 246 62.6

Elephant Rock BRN 12 214 111 15.0
RBT 4 71 37 11.0
Total 16 285 148 26.0

Downstream of Hansen RBT 5 62 33 13.9

Upstream of Mill RBT 9 117 66 25.9

Upstream of Columbine NO FISH

Downstream of Cabin Springs BRN 14 165 101 20.8
RBT 9 106 65 18.9
Total 23 271 166 39.7

Goathill BRN 7 93 40 1.8
RBT 7 93 40 12.1
Total 14 186 80 13.9

Questa Ranger Station BRN 7 85 34 5.5
RBT 4 49 20 5.0
Total 11 134 54 10.5

Upstream of Highway 522 BRN 17 175 67 15.6
RBT 21 216 82 24.8
Total 38 391 149 40.4

Density

Aquatic Biota
Table 4-37

Other Data - Fish Population Summary
Fall 2004
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Biomass
Site Species # Collected #/mile #/acre lbs/acre

Density

Aquatic Biota
Table 4-37

Other Data - Fish Population Summary
Fall 2004

Downstream of Highway 522 BRN 36 521 245 33.2
RBT 15 211 99 27.2
WS 1 14 7 0.6
Total 52 746 351 61.0

Downstream of Outfall 002 BRN 78 1,150 520 74.6
RBT 28 375 169 56.8
Total 106 1,525 689 131.4

Upstream of Hatchery BRN 126 2,015 762 47.7
RBT 22 338 128 114.7
Total 148 2,353 890 162.4

Downstream of Hatchery BRN 190 3,104 1,005 141.8
RBT 9 134 43 30.4
Total 199 3,238 1,048 172.2
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 3,450 36 21 58 3.84
Columbine Creek 748 32 17 53 3.68
Upstream of Town of Red River 1,550 22 9 41 3.30
June Bug Campground 528 23 11 48 3.38
Elephant Rock CG 3,170 21 10 48 2.85
DS of Hansen Creek 4232 24 12 50 2.63
DS of Mill, US of Columbine Cr. 1682 23 13 57 3.21
Goathill CG 1,150 20 10 50 2.84
Upstream of Questa RS 548 15 10 67 2.59
Upstream of Hatchery 1,606 21 9 43 2.68

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-38

Other Data - Benthic Invertebrate Population Summary 
Fall 1997

Aquatic Biota

R:\Projects\22236242\Task\6.0_Project Deliv\Section 4_ Aquatic Biota\Tables\Other Bug Populations.xls



Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1

Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 2,686 34 21 62 3.73
Columbine Creek 3,254 41 24 59 3.59
Upstream of Town of Red River 3,126 28 11 39 2.55
June Bug Campground 5,618 27 15 56 1.65
Elephant Rock CG 5,622 23 10 43 2.04
DS of Hansen Creek 2,114 22 9 41 1.89
DS of Mill, US of Columbine Cr. 1,306 22 11 50 3.11
Goathill Campground 1,946 16 9 56 2.43
Upstream of Questa RS 942 8 6 75 2.14
Upstream of Hatchery 5,156 20 10 50 2.30

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-39

Other Data - Benthic Invertebrate Population Summary 
Fall 1998

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 9,584 41 24 59 4.06
Columbine Creek 2,036 35 21 60 3.99
Middle Fork Red River 4,900 33 19 58 3.92
Upstream of Town of Red River 7,424 36 17 47 3.78
June Bug Campground 4,180 28 10 36 2.68
Elephant Rock CG 6,630 26 10 38 3.15
DS of Hansen Creek 3,824 35 16 46 2.65
DS of Mill, US of Columbine Cr. 2,740 30 13 43 3.36
Goathill Campground 2,732 27 12 44 2.78
Upstream of Questa RS 1,240 22 13 59 2.42
Upstream of Hatchery 5,536 29 14 48 2.60
Downstream of Hatchery 2,908 28 13 46 2.49

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-40

Other Data - Benthic Invertebrate Population Summary 
Fall 1999

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 8,318 46 26 57 4.23
Columbine Creek 2,520 52 34 65 4.42
Middle Fork Red River 8,862 42 25 60 3.46
Upstream of Town of Red River ( 9,316 43 22 51 3.78
June Bug Campground 1,072 30 15 50 3.38
Elephant Rock CG 4,640 27 12 44 2.68
DS of Hansen Creek 3,456 29 17 59 2.72
DS of Mill, US of Columbine Cr. 1,422 31 18 58 3.43
Goathill Campground 616 21 14 67 2.70
Upstream of Questa RS 202 24 11 46 3.33
Upstream of Hatchery 4,588 27 13 48 2.85
Downstream of Hatchery 3,176 29 13 45 3.00

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-41

Other Data - Benthic Invertebrate Population Summary 
Spring 2000

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 7,700 47 26 55 4.22
Columbine Creek 5,414 45 24 53 3.72
Middle Fork Red River 9,124 44 20 45 4.25
Upstream of Town of Red River 10,156 53 26 49 4.39
June Bug Campground 1,874 34 14 41 2.90
Elephant Rock CG 4,140 35 12 34 3.08
DS of Hansen Creek 3,112 23 8 35 2.89
DS of Mill, US of Columbine Cr. 5,240 33 16 48 2.82
Goathill Campground 3,204 32 14 44 3.21
Upstream of Questa RS 770 18 8 44 2.70
Upstream of Hatchery 28,396 34 14 41 2.46
Downstream of Hatchery 27,208 27 9 33 3.11

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-42

Other Data - Benthic Invertebrate Population Summary 
Fall 2000

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 10,193 60 30 50 4.43
Columbine Creek 6,761 54 31 57 4.31
Middle Fork Red River 6,846 53 26 49 3.98
Upstream of Town of Red River 9,112 48 29 60 4.20
June Bug Campground 4,038 44 20 45 2.61
Elephant Rock CG 4,111 46 14 30 3.44
DS of Hansen Creek 2,133 38 14 37 2.60
DS of Mill, US of Columbine Cr. 1,829 29 14 48 2.84
Goathill Campground 2,280 44 17 39 3.52
Upstream of Questa RS 146 21 8 38 3.81
Upstream of Hatchery 8,270 43 17 40 3.48
Downstream of Hatchery 11,862 37 12 32 2.63

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-43

Other Data - Benthic Invertebrate Population Summary 
Spring 2001

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 7,478 54 28 52 4.16
Columbine Creek 1,385 47 23 49 4.40
Middle Fork Red River 3,794 52 23 44 4.41
Upstream of Town of Red River 9,373 46 19 41 3.75
June Bug Campground 1,423 37 16 43 3.50
Elephant Rock CG 1,880 30 11 37 3.18
DS of Hansen Creek 3,555 25 9 36 2.06
DS of Mill, US of Columbine Cr. 1,065 24 12 50 3.01
Goathill Campground 1,355 20 9 45 3.23
Upstream of Questa RS 1,605 16 8 50 2.91
Upstream of Hatchery 4,174 33 11 33 2.84
Downstream of Hatchery 8,553 36 10 28 2.69

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-44

Other Data - Benthic Invertebrate Population Summary 
Fall 2001

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 2,071 50 28 56 4.23
Columbine Creek 1,453 35 24 69 3.48
Middle Fork 7,550 50 25 50 4.02
Upstream of Town of Red River 8,769 47 26 55 4.12
June Bug Campground 647 33 15 45 3.91
Elephant Rock CG 1,832 28 9 32 3.25
DS of Hansen Creek 2,162 21 8 38 2.17
DS of Mill, US of Columbine Cr. 797 20 10 50 2.92
Goathill Campground 503 25 10 40 3.05
Upstream of Questa RS 106 10 5 50 2.77
Downstream of Highway 522 5,527 31 15 48 2.48
Upstream of Hatchery 4,944 31 14 45 3.12
Downstream of Hatchery 7,699 28 12 43 2.86

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-45

Other Data - Benthic Invertebrate Population Summary 
Spring 2002

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 6,424 50 26 52 4.35
Columbine Creek 3,129 54 28 52 4.29
Middle Fork 9,386 50 29 58 4.11
Downstream of Hatchery 32,944 39 12 31 3.88

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-46

Other Data - Benthic Invertebrate Population Summary 
Fall 2002

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 3,470 53 28 53 4.54
Columbine Creek 5,218 52 24 46 4.04
Middle Fork 20,515 60 25 42 3.74
Downstream of Hatchery 18,382 40 14 35 3.48

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-47

Other Data - Benthic Invertebrate Population Summary 
Spring 2003

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 5,134 46 18 39 4.25
Columbine Creek 2,075 53 29 55 4.28
Middle Fork 6,168 63 32 51 4.85
Downstream of Hatchery 4,011 37 10 27 3.60

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-48

Other Data - Benthic Invertebrate Population Summary 
Fall 2003

Aquatic Biota
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Site Density Total # # of % EPT Diversity
(#/m²) of Taxa EPT Taxa Taxa Index (H')

Cabresto Creek 4,543 54 24 44 4.12
Columbine Creek 5,110 52 27 52 3.92
Upstream of Town of Red River 11,582 58 29 50 3.90
June Bug Campground 645 27 14 52 3.49
Elephant Rock CG 3,668 35 9 26 3.05
DS of Hansen Creek 2187 31 14 45 2.30
Upstream of Mill 2044 25 11 44 2.01
DS of Mill, US of Columbine Cr. 1239 27 13 48 2.88
Downstream of Cabin Springs 1,954 36 15 42 2.95
Goathill Campground 1,516 23 9 39 2.52
Upstream of Questa RS 114 19 10 53 3.50
Upstream of Highway 522 1,241 17 9 53 2.82
Downstream of Highway 522 1,655 22 11 50 3.21
Downstream of Outfall 002 11,065 39 12 31 2.90
Upstream of Hatchery 8,174 37 13 35 3.30
Downstream of Hatchery 3,932 39 13 33 3.01

EPT - Ephemeroptera, Plecoptera, Trichoptera

Table 4-49

Other Data - Benthic Invertebrate Population Summary 
Spring 2004

Aquatic Biota
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Site Al Sb As Ba Be B Cd Cr Co Cu Fe Pb Mn Hg Mo Ni Se Ag Tl V Zn

Middle Fork 193 0.12 0.5 7.5 9 0.5 0.14 1.28 0.5 4.7 431 2 128 0.05 0.5 0.5 0.34 0.02 0.04 0.6 24
Upstream of Town 82 0.07 0.2 3.6 0.09 0.5 0.07 0.61 0.5 3.7 160 2 25.8 0.05 0.5 0.5 0.25 0.01 0.01 0.2 27
June Bug C.G. 481 0.05 0.5 15.2 0.1 0.5 1.68 0.64 2.3 53 1030 2 78.3 0.04 0.5 3.6 0.31 0.02 0.01 0.3 132
Elephant Rock C.G. 400 0.05 0.3 23.7 0.1 0.5 1.71 0.85 3.4 26.2 821 3 130 0.04 0.5 4.7 0.22 0.02 0.05 0.4 146
Downstream of Hansen 770 0.05 0.2 7.6 0.2 0.5 1.17 0.47 2.2 21.7 330 2 67.4 0.04 0.5 2.7 0.24 0.01 0.03 0.2 152
Upstream of Columbine 507 0.05 0.2 14.3 0.1 0.5 2.21 0.65 7.5 20.1 377 2 329 0.04 0.5 6.1 0.31 0.01 0.01 0.2 235
Goathill C.G. 700 0.05 0.3 9.8 0.2 0.5 1.27 0.66 1.1 18.5 435 2 53.2 0.05 0.5 3.5 0.19 0.01 0.01 0.2 118
Questa R.S. 1,950 0.05 0.1 9.9 0.6 0.8 0.51 0.47 1.2 38.4 1020 2 70.9 0.04 0.6 3.3 0.25 0.02 0.01 0.3 91
Downstream of Hwy 522 1,510 0.05 0.2 15.9 0.4 0.5 2.27 0.75 3.5 33.2 718 2 133 0.05 0.8 4.9 0.26 0.02 0.01 0.2 255
Upstream of Hatchery 790 0.05 0.5 14.8 0.2 0.5 1.62 0.75 6 17.5 675 2 370 0.05 3.9 7.1 0.27 0.02 0.01 1 137
Downstream of Hatchery 986 0.05 0.3 13.5 0.2 0.5 2.84 0.69 4.2 23.4 651 2 309 0.04 3.1 6.4 0.22 0.02 0.01 0.4 306

Table 4-50

Other Data - Benthic Invertebrate Tissue Summary 
Spring 2002

Aquatic Biota

U = below detection level
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Aquatic Biota

Other Data - Surface Water Bioassay 

Organism
     Ceriodaphnia dubia % Survival Mean Survival Survival Reproduction Reproduction LC50
Site Reproduction NOEC IC25 NOEC IC25

Control 100 18.2 -- -- -- -- --
Upstream of Town 100 11.8 -- -- -- -- --
June Bug Campground 100 23.2 100 -- 100 -- --
June Bug Campground (Control) 90 25.8 -- -- -- -- --
Downstream of Hansen 100 12.1 100 -- 0 -- --
Downstream of Hansen (Control) 100 26.4 -- -- -- -- --
Goat Hill 90 11.7 100 -- 0 -- --
Goat Hill (Control) 100 28.9 -- -- -- -- --
DS of Capulin Canyon 100 16.6 -- -- -- -- --
Downstream of Outfall 001 100 11.1 -- -- -- -- --

Organism
     Pimephales promelas % Affected
Site

June Bug Campground 27.5 -- -- -- -- -- --
June Bug Campground (Control) 10 -- -- -- -- -- --
Downstream of Hansen 5 -- -- -- -- -- --
Downstream of Hansen (Control) 10 -- -- -- -- -- --
Goat Hill 15 -- -- -- -- -- --
Goat Hill (Control) 7.5 -- -- -- -- -- --

NOEC - No observed effect concentration
IC25 - Inhibition concentration (25%)
LC50 - Lethal concentration (50%)

100% Effluent Serial Dilution

October 26, 2000

100% Effluent
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Aquatic Biota

Other Data - Sediment Bioassay 

Organism
     Ceriodaphnia dubia % Survival Mean Survival Survival Reproduction Reproduction LC50
Site Reproduction NOEC IC25 NOEC IC25

June Bug Campground 90 17.6 100 -- 0 -- --
June Bug Campground (Control) 100 23.5 -- -- -- -- --
Downstream of Hansen 80 17.1 100 -- 0 -- --
Downstream of Hansen (Control) 90 23.8 -- -- -- -- --
Goat Hill 100 7.5 100 -- 0 -- --
Goat Hill (Control) 100 7.3 -- -- -- -- --

Organism
     Pimephales promelas % Affected
Site

June Bug Campground 55 -- -- -- -- -- --
June Bug Campground (Control) 7.5 -- -- -- -- -- --
Downstream of Hansen 17.5 -- -- -- -- -- --
Downstream of Hansen (Control) 10 -- -- -- -- -- --
Goat Hill 5 -- -- -- -- -- --
Goat Hill (Control) 22.5 -- -- -- -- -- --

100% Effluent Serial Dilution

October 26, 2000

100% Effluent
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Other Data - Habitat Evaluation Summary 
Fall 1999

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Cabresto Creek 7 0.7 2.1 -- --
Columbine Creek 6 0.6 1.5 -- --
Middle Fork 11 0.6 1.2 -- --
Zwergle - Upstream of Town 10 0.7 2.2 -- --
RR-4 - Junebug CG 6 0.8 2.5 -- --
RR-5 - DS of Elephant Rock CG 6 0.9 2.6 -- --
RR-6 - DS of Hansen Cr. 4 1 1.6 -- --
RR-8 - DS of Mill, US of Columbine 5 1.1 1.8 -- --
RR-12 - Goathill CG 10 1.1 2.2 -- --
RR-15 - US of Questa Ranger Sta. 8 1 2.3 -- --
LR-16 - US of Hatchery 6 1.7 3.5 -- --
Downstream of Hatchery 7 1.5 3.6 -- --

Aquatic Biota
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Other Data - Habitat Evaluation Summary 
Fall 2002

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Columbine Creek 9 0.5 1 0.5 1.9
Middle Fork 12 0.4 0.8 0.6 3.2
Downstream of Hatchery 8 1.2 2.3 1.6 3.4

Aquatic Biota
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Other Data - Habitat Evaluation Summary 
Fall 2003

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Columbine Creek 12 0.4 0.8 0.4 2
Middle Fork 13 0.4 0.7 0.5 3
Downstream of Hatchery 10 1.1 2.2 1.1 3.5

Aquatic Biota

R:\Projects\22236242\Task\6.0_Project Deliv\Section 4_ Aquatic Biota\Tables\Other Habitat.xls



Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1Table 4-56

Other Data - Habitat Evaluation Summary 
Spring 2004

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Cabresto Creek 12 -- -- -- --
Columbine Creek 12 -- -- -- --
Zwergle - Upstream of Town 11 -- -- -- --
RR-4 - Junebug CG 8 -- -- -- --
RR-5 - DS of Elephant Rock CG 7 -- -- -- --
RR-6 - DS of Hansen Cr. 7 -- -- -- --
RR-7 - DS of Boundary, US of Mill 8 -- -- -- --
RR-8 - DS of Mill, US of Columbine 8 -- -- -- --
RR-11A1 - DS of Cabin Springs 12 -- -- -- --
RR-12 - Goathill CG 9 -- -- -- --
RR-15 - US of Questa Ranger Sta. 8 -- -- -- --
RR-20 - US of Highway 522 5 -- -- -- --
LR-1 - DS of Highway 522 4 -- -- -- --
LR-8A - DS of Outfall 002 8 -- -- -- --
LR-16 - US of Hatchery 8 -- -- -- --
Downstream of Hatchery 10 -- -- -- --

Aquatic Biota

R:\Projects\22236242\Task\6.0_Project Deliv\Section 4_ Aquatic Biota\Tables\Other Habitat.xls



Molycorp Preliminary Site Characterization Summary
Section Four

Revision No. 0
April 4, 2005

Page 1 of 1Table 4-57

Other Data - Habitat Evaluation Summary 
Fall 2004

Residual Mean Habitat
Habitat Mean Depth Mean Max Pool Quality

Site Units (ft) Depth (ft) Depth (ft) Rating

Cabresto Creek 12 0.6 1.1 0.6 2.4
Columbine Creek 10 0.5 0.8 0.4 1.7
Zwergle - Upstream of Town 12 0.9 1.4 0.8 2.8
RR-4 - Junebug CG 8 0.8 1.4 0.8 2.3
RR-5 - DS of Elephant Rock CG 6 0.8 1.2 0.4 2
RR-6 - DS of Hansen Cr. 5 1 1.4 0.4 1.8
RR-7 - DS of Boundary, US of Mill 8 1 1.7 0.9 2.1
RR-8 - DS of Mill, US of Columbine 7 0.9 1.4 0.4 1.7
RR-11A1 - DS of Cabin Springs 12 1.1 1.4 0.7 2
RR-12 - Goathill CG 9 1.1 1.7 0.7 3
RR-15 - US of Questa Ranger Sta. 9 0.8 1.3 0.6 2.3
RR-20 - US of Highway 522 5 0.8 1.2 0.4 2.2
LR-1 - DS of Highway 522 4 0.8 1.2 0.6 2.6
LR-8A - DS of Outfall 002 8 1 1.5 0.7 2.6
LR-16 - US of Hatchery 8 1.5 2.5 1.4 3.6
Downstream of Hatchery 9 1.3 2.3 1 3.3

Aquatic Biota
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AQUATIC BIOTA 
 

VALIDATED ANALYTICAL RESULTS 



























































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX B-4 
 

AQUATIC BIOTA 
 

OTHER VALIDATED ANALYTICAL RESULTS 





















































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix B-4c
Aquatic Biota - Benthic Invertebrate Tissues

Molycorp Preliminary Site Characterization Report
Appendix B

Revision No. 0
April 4, 2005

Page 1 of 1
Site ID
Sample Date

Sample ID
Parameter Units

Metals
Aluminum mg/Kg 193 : 82 : 481 : 400 : 770 : 507 : 700 : 1950 : 986 : 1510 : 790 :
Antimony mg/Kg 0.12 : 0.07 : 0.05 : 0.05 : 0.05 : 0.05 : 0.05 : 0.05 : 0.05 : 0.05 : 0.05 :
Arsenic mg/Kg 0.5 : 0.2 : 0.5 : 0.3 : 0.2 : 0.2 : 0.3 : 0.1 : 0.3 : 0.2 : 0.5 :
Barium mg/Kg 7.5 : 3.6 : 15.2 : 23.7 : 7.6 : 14.3 : 9.8 : 9.9 : 13.5 : 15.9 : 14.8 :
Beryllium mg/Kg 0.09 : 0.09 : 0.1 : 0.1 : 0.2 : 0.1 : 0.2 : 0.6 : 0.2 : 0.4 : 0.2 :
Boron mg/Kg 0.5 : 0.5 : 0.5 : 0.5 : 0.5 : 0.5 : 0.5 : 0.8 : 0.5 : 0.5 : 0.5 :
Cadmium mg/Kg 0.14 : 0.07 : 1.68 : 1.71 : 1.17 : 2.21 : 1.27 : 0.51 : 2.84 : 2.27 : 1.62 :
Calcium mg/Kg 518 : 328 : 340 : 360 : 300 : 450 : 290 : 470 : 580 : 430 : 560 :
Chromium mg/Kg 1.28 : 0.61 : 0.64 : 0.85 : 0.47 : 0.65 : 0.66 : 0.47 : 0.69 : 0.75 : 0.75 :
Cobalt mg/Kg 0.5 : 0.5 : 2.3 : 3.4 : 2.2 : 7.5 : 1.1 : 1.2 : 4.2 : 3.5 : 6 :
Copper mg/Kg 4.7 : 3.7 : 53 : 26.2 : 21.7 : 20.1 : 18.5 : 38.4 : 23.4 : 33.2 : 17.5 :
Iron mg/Kg 431 : 160 : 1030 : 821 : 330 : 377 : 435 : 1020 : 651 : 718 : 675 :
Lead mg/Kg 2 : 2 : 2 : 3 : 2 : 2 : 2 : 2 : 2 : 2 : 2 :
Magnesium mg/Kg 259 : 184 : 230 : 330 : 240 : 300 : 220 : 270 : 400 : 320 : 200 :
Manganese mg/Kg 128 : 25.8 : 78.3 : 130 : 67.4 : 329 : 53.2 : 70.9 : 309 : 133 : 370 :
Mercury mg/Kg 0.05 J 0.05 J 0.04 J 0.04 J 0.04 J 0.04 J 0.05 J 0.04 J 0.04 J 0.05 J 0.05 J
Molybdenum mg/Kg 0.5 : 0.5 : 0.5 : 0.5 : 0.5 : 0.5 : 0.5 : 0.6 : 3.1 : 0.8 : 3.9 :
Nickel mg/Kg 0.5 : 0.5 : 3.6 : 4.7 : 2.7 : 6.1 : 3.5 : 3.3 : 6.4 : 4.9 : 7.1 :
Potassium mg/Kg 1490 : 1460 : 1340 : 1320 : 1290 : 1630 : 1380 : 1510 : 1400 : 1510 : 1530 :
Selenium mg/Kg 0.34 J 0.25 J 0.31 J 0.22 J 0.24 J 0.31 J 0.19 J 0.25 J 0.22 J 0.26 J 0.27 J
Silver mg/Kg 0.02 : 0.01 : 0.02 : 0.02 : 0.01 : 0.01 : 0.01 : 0.02 : 0.02 : 0.02 : 0.02 :
Sodium mg/Kg 800 : 790 : 810 : 680 : 660 : 1030 : 760 : 1000 : 1150 : 850 : 1010 :
Thallium mg/Kg 0.04 : 0.01 : 0.01 : 0.05 : 0.03 : 0.01 : 0.01 : 0.01 : 0.01 : 0.01 : 0.01 :
Vanadium mg/Kg 0.6 : 0.2 : 0.3 : 0.4 : 0.2 : 0.2 : 0.2 : 0.3 : 0.4 : 0.2 : 1 :
Zinc mg/Kg 24.3 : 27.1 : 132 : 146 : 152 : 235 : 118 : 91 : 306 : 255 : 137 :
J = Qualified as estimated due to matrix interferences
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DOWNSTREAM HATCHERY
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