4.0
Use Attainability

4.1 Existing Uses

4.1.1 Hydrologic Assessment

Streamflow conditions and characteristics have been documented in the stream segments of interest for the BR-UAA – Segment 11 of French Gulch and Segments 1 and 2 of the Blue River (see Section 3.1).  For this assessment component, use was made of available daily streamflow records as well as intermittent flow measurements recorded along with field sampling surveys in the study area.  Seasonal and year-to-year variability in streamflows were depicted previously (see Figures 3.3-1 and 3.3-3).  This variability should be taken into consideration, when considering the other UAA components (see below).  Seasonal variability can be summarized for selected key monitoring sites as follows:

Table 4.1-1 – Average Streamflow and Seasonal Variations in Streamflow

Location (Fig. 1.1-1)
Period 
Avg. Q (cfs)
Max. Q (cfs)
Min Q (cfs)
30E3 (cfs)
09046490 BR-US
1984-2002
34.9
578

2.1

n/a

09046530/FG-9
1995-2002
11.2
115

1.2

1.5
BR-2 (estimated)
1995-2002
39.5
465

3.6

4.9
BR-3/SEO

1995-2002
74.6
773

5.9

12.6
09046600/BR-5
1958-2002
108
1160

16

n/a

As is noted above, extreme streamflows vary seasonally by more than two orders of magnitude, which is typical of mountain streams.  Moreover, year-to-year variability is critical; the 2002-WY average streamflows at these sites ranged between 23 and 37 percent of the recent period of record (1995-2002 WYs).  In contrast, the 1995-WY average streamflows ranged between 165 and 212 percent of the recent record, with flows for this year at some sites estimated using inter-station correlations (see Table 3.3-1).  These recent streamflow data reflect streamflow diversions and returns associated with existing uses in the stream reaches of interest; however, interest also needs to be focused on increasing water demands potentially impacting the flows in these stream reaches (see Section 4.2.1 below and Meyer, 2003).



4.1.2
Existing Physical Habitat and Biological Conditions
4.1.2.1 
Introduction
The use of benthic macroinvertebrates as indicators of stream "health" goes back at least to the early 1900s (LaPoint and Fairchild 1992).  More recently, stream biotic indices have been developed that allow for quantitative estimates of stream health based on benthic macroinvertebrates (Hilsenhoff 1988; USEPA 1989).  Benthic macroinvertebrate biomass, abundance, number of species, and relative abundance of pollution-sensitive and pollution-tolerant species or groups all have been documented as effective biomonitoring indices for assessing stream conditions (Sprague et al., 1965; Clements et al., 1988; Leland et al., 1989).  In addition to exhibiting a wide range of sensitivity to stream conditions, benthic macroinvertebrates are excellent biomonitoring tools because: (1) they are in intimate contact with sediments or substrate; (2) they occupy limited home ranges and thus are indicative of local stream conditions; (3) they are integral components of the aquatic food chain, serving as the primary food source for fish species; and (4) they are relatively easy to monitor.  Benthic communities are directly exposed to varying water quality conditions and therefore integrate effects of contaminants over time (Voshell et al., 1989), and the abundance and diversity of benthic macroinvertebrate communities is an index of the relative degree of degradation from contaminants (Cairns and Pratt, 1993). 

Invertebrate community composition is assessed by identification of indicator species assemblages (Cairns and Pratt, 1993) and the use of benthic community metrics determined using rapid bioassessment protocols (Plafkin et al., 1989; Resh and Jackson, 1993).  Clements (1995) suggests that the abundance and species richness of mayflies are the best indicators of water quality in metal-polluted streams in the Rocky Mountain ecoregion.  Previous studies have shown that mayflies are sensitive to heavy metals and are usually the first group eliminated from metal-contaminated streams (Clements, 1994; Clements and Kiffney, 1995).  Clements further concludes that total abundance and species richness of mayflies and abundance of Heptageniidae (Rhithrogena hageni, Epeorus longimanus, E. deceptivurs and Cinygmula sp.) are the most reliable indicators of metal pollution. In its simplest form, comparisons of mayfly abundance (or scarcity) between impacted stations and reference can be the most useful indicator of stream integrity.

4.1.2.2
Existing Benthic Macroinvertebrate Communities 

Four recent studies have been conducted on the macroinvertebrate communities in the Blue River French Gulch drainages (Clements, 1995; USGS, 1996, 2002; and CDOW, 2001).  Clements (1995) sampled the benthic invertebrate community at two stations in French Gulch and one station in the Blue River.  Site FC1 was a reference station for French Gulch and was located upstream from FG-5 and Site FC2 was located downstream of tailings from the W-O mine site near FG-9.  In addition, macroinvertebrates were also collected from one site on the Blue River, site BR4 was located downstream of its confluence with French Gulch upstream but near BR-3.  To account for seasonal variation in water quality and in benthic community composition, samples were collected May and October 1995.  Benthic invertebrates were quantitatively sampled using a Hess sampler shallow (<0.5 m) riffle areas with three replicates per site. Also measured concurrently during the study were the dissolved and total concentrations of zinc in surface water samples (Clements, 1995). 

The mean abundance of the dominant taxa during Clements’ study are outlined in Figure 4.1-1, and overall mean numbers of individuals and taxa collected are shown in Figure 4.1-2.  The benthic macroinvertebrate community at the up-stream reference site (FC1, near FG-5) is diverse and considered un-impacted by metals (Figure 4.1-1 and 4.1-2).  The Heptageniidae mayflies are abundance in both sampled collected from FC1, (Figure 4.1-1).  In contrast, mean abundance number of taxa and community composition have been considerable altered at all sites downstream from known metal input (Figure 1 & 2).  With the exception of the orthoclad chironomids (Diptera), the site at FC 2 (near FG-9) lacks a macroinvertebrate community (Figure 4.1-1).   

At the Blue River site (BR4, near BR-3), mayflies were abundant, particularly in the October sample (Figure 4.1-1), comprising between 23 and 50% of the total benthic community.  This mayfly community was, however, less diverse compared to that at upstream site (FC1) and is dominated by Baetidae (Clements, 1995).  The Heptageniidae mayflies are greatly reduced at BR4 in comparison to FC1, suggesting metals-related impacts to the benthic invertebrate community in French Gulch and the Blue River (Figure 4.1-1).  Orthoclad chironomids were highly abundant at BR4 (Figure 4.1-1) and dominated the sparse benthic community at station FC2. The large numbers of orthoclads at these sites was most lightly associated with elevated metals.  Previous research has shown that these chironomids are highly tolerant of heavy metals and are common in metal-polluted streams.  Trace metals concentrations for samples collected during the study are shown in Table 4.1-2. 
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Figure 4.1-1.  Mean abundance of main macroinvertebrate taxa at French Gulch and Blue River Sites. (Data taken from Clements, 1999). 
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Figure 4.1-2.  Mean abundance of total individual and macroinvertebrate taxa collected at French Gulch and Blue River sites. (Data taken from Clements, 1999). 

Benthic macroinvertebrate samples were collected in August 1996 and in July 1997 as part of the USGS NAWQA program.  During the 1996 study, samples were collected from two stations, one station was located at the mouth of French Gulch just upstream from the Blue River and the other station was located approximately ¼ mile downstream of the mouth of French Gulch on the Blue River (Figure Map).  These sampling sites were located in between the sampling sites of Clements (1995). In July 1997, one sample was collected from French Gulch, upstream of Farncomb Hill (Figure map). 

Benthic macroinvertebrate samples were collected at these sites according to USGS NAWQA protocols (Cuffney et al., 1993), with collected organisms identified to the lowest taxonomic level and reported as total number of individuals and total number of taxa. Macroinvertebrates were identified and enumerated at Colorado State University.  

The available results from this study confirm those of Clements (1999). The USGS observed the following:

1. Mayflies and stoneflies are present in each sample, however, only two to three species are found for each group at the French Gulch Site. The sample collected from French Gulch contain fewer species and numbers compared to the downstream sample from the Blue River.

2. Caddisflies are present in each sample, however, only one genus is represented. Fewer numbers are found in the French Gulch station compared to the Blue River site. The caddisflies present are identified as typically found in streams with known metals loading.

3. Chironomids compose 75 percent of the benthic community at the French Gulch site and 79% of the benthic community at the Blue River site.  These percentages were similar with those found by Clements (1995) of 87% at FC-2 and 54% at BR-4 (Figure 1).

In contrast to these downstream sites on French Gulch, data from the USGS (USGS, 2002), indicated that French Gulch, upstream of mining impacts, maintained a diverse and abundant aquatic community (Figure 4.1-3).  The dominance of heptageniid mayflies in these samples was similar to previous studies (Figure 4.1-1).  
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A fourth benthic macroinvertebrate study was completed (CDOW, 2001); macroinvertebrates were collected from at 3 locations in French Gulch: FG-1 (upstream 

Figure 4.1-3 Mean abundance of aquatic Macroinvertebrates at the Farncomb Hill site on French Gulch.  (Data take from USGS, 2002)

of mining impacts) FG-8, (upstream of Dead Elk Pond) and FG-9 (near Blue River confluence).  In addition, 4 locations were sampled in the Blue River (BR-1, -2, -3, and -5) (Figure 1.1-1). 

Three USEPA Rapid Bioassessment Protocol (RBP) metrics were selected by CDOW to evaluate changes in the aquatic macroinvertebrate community along French Gulch and the Blue River.  These metrics included the number of Ephemeroptera (E), Plecoptera (P) and Tricoptera (T) taxa, the percent Ephemeroptera (the number of mayflies relative to the total number of organisms) and the number of Ephemeroptera (mayfly) taxa.  The results of the macroinvertebrate sampling and analyses are summarized in Table 4.1-2:

Table 4.1-2.  Macroinvertebrate data summary for French Gulch and Blue River.  Data obtained from CDOW 2001. 

	Site 
	Mean  Number of organisms
	Mean Number of Taxa 


	Percent Mayfly
	Percent EPT Taxa 

	FG-1
	472
	16.6
	67.8
	45.1

	FG-8
	406
	15
	39.3
	51.8

	FG-9
	327
	6
	20.5
	38.5

	BR-1
	205
	15
	1.2
	25.8

	BR-2
	159
	13
	39
	37.0

	BR-3
	319
	17
	50
	42.3

	BR-5
	415
	24
	61.6
	54.0


The macroinvertebrate community in the headwaters of French Gulch upstream of mining impacts was dominated by EPT (Ephemeroptera, Plecoptera and Trichoptera) taxa, 45% of total taxa, were EPT, of this a total of 67.8 % were composed of mayfly taxa (Table 4.1-2).  In contrast to Clements previous study, these CDOW data indicated that at sites downstream from mining impacts on French Gulch supported a limited macroinvertebrate community (Figure 4.1-4).  These data showed that mayfly species, including some sensitive Heptageniidae spp. were collected from the FG-8 site, and at the confluence of the Blue River the aquatic community was dominated by only two species: Baetis bicaudatus and Prostoia besametsa (Plecoptera) (Figure 4.1-4). 

These data also indicated that the upper Blue River sites (BR-1) had a poor and reduced aquatic community (Figure 4.1-4).  At BR-1, mayflies are almost absent and at BR-2 mayflies are only represented by one beatid species (Figure 4.1-4).  No sensitive mayflies, including members of the sensitive mayfly family Hepatageniidae and the genus Rhithrogena sp. were recorded at these Blue River sites (Figure 4.1-4).   Based on these data, the macroinvertebrate community at BR-2, seems to be directly linked with the community at FG-9, with both sites being dominated by the same taxa (Figure 4.1-4). Abundance and species diversity improves considerable in the Blue River at sites downstream from the French Gulch confluence (Figure 4.1-4).  Mayflies, including sensitive species were abundant at BR-3 and BR-5, (Table 4.1-1 and Figure 4.1-5) indicating improving water quality conditions.  
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Figure 4.1-4.  Mean abundance of main macroinvertebrate taxa at French Gulch and Blue River sites.  Data obtained from CDOW, 2000. 

4.1.2.3
Existing Trout Population
Preliminary fish electroshocking data are available for French Gulch and the Blue River from CDPHE and USEPA (CDPHE & USEPA, 1989).  CDPHE and USEPA sampled fish from eight sites in French Gulch, (FG0, FG1, FG2, are upstream of Wellington-Oro Mine; FG4, FG6A, FG8 and FG9 are downstream from the mine) and three sites located in the Blue River, BR1, BR2, BR3 (Figure 1.1-1).   All samples were collected in September of 1989 using a pulsed, direct current backpack electrofishing unit (CDPHE & USEPA, 1989).  One collection pass was made at each sampling site to obtain a list of fish species present.  Fish were identified to species, weighed, measured, and returned to the water.  

In 1996, the USGS sampled fish communities throughout the Upper Colorado River Basin as part of the National Water-Quality Assessment (NAWQA) program (Deacon and Mize, 1997).  Within this sampling program, one sampling station was located on the Blue River (near BR-1) and one sampling station was located in French Gulch (near FG-9). Two sites were selected as background conditions and are considered to be unaffected by human activities.  A final fish survey was completed in 2001 by the CDOW.  Two sites were sampled in French Gulch (FG-1 and FG-9) and two sites in the Blue River (BR-1 and BR-2) (see Figure 1.1-1). One collection pass was made at each sampling site using a pulsed, direct current backpack electro-fishing unit.  

The results of these electrofishing surveys are presented in Table 4.1-3; in both the 1989 and 2001 surveys, native Colorado River cutthroat trout (Oncorhynchus clarkii) were captured at FG-0, FG-1, and FG-2.  No fish were observed in all other French Gulch sites sampled during these surveys.  The length of the native cutthroat trout captured in 2001 ranged from 12.5 cm to 32.0cm, this wide range in fish size, indicate that the trout are successfully reproducing in the upper portion of French Gulch.   

Table 4.1-3.  Summary trout data from French Gulch and Blue River fish surveys (NS = Site Not Sampled). 

	Sample Sites 
	1989 Fish Survey
	1996 Fish Survey
	2001 Fish Survey

	FG-0
	Numerous Cutthroats
	NS
	NS

	FG-1
	Numerous Cutthroats
	NS
	Cutthroat = 12

	FG-2
	Numerous Cutthroats
	NS
	NS

	FG-3
	No Fish 
	NS
	NS

	FG-4
	No Fish
	NS
	NS

	FG-6a
	No Fish
	NS
	NS

	FG-8
	No Fish 
	NS
	NS

	FG-9
	No Fish 
	No Fish
	No Fish 

	BR-1
	Browns = 1

Brooks = 1
	Brown = 2

Brooks = 36
	Browns = 2

Brooks = 1

	BR-2
	Rainbow = 1
	NS
	Brown = 3

Brooks = 2

	BR-3
	Browns = 118

Brooks = 26

Sculpin = 1
	NS 
	NS


Results from these survey, also indicate that the upper sites (BR-1 and BR-2) in the Blue River do not support a self-maintaining population of either brown trout or brook trout.  During initial surveys, only one brown and one brook trout were collected from BR-1, while only one rainbow trout was captured at the BR-2 sampling station.  Likewise, similar conditions were observed during 2001 sampling (Table 4.1-3).  The trout population improves at the downstream BR-3 site; 118 brown trout, 26 brook trout and 1 sculpin were collected (Table 4.1-3). The CDOW concluded that the numbers of trout in the Blue River at Breckenridge were depressed in comparison to other Colorado trout streams.  For example, the Eagle River at Redcliff, the CDOW collected 49 to 79 brown trout per year in a 279 foot long reach of the Eagle River during 12 annual sampling events from 1990 through 2001.

4.1.2.4
Existing Aquatic Habitat
A study was conducted (CDOW, 2001) to determine if the existing physical habitat limits the numbers of adult trout present in the Blue River near the confluence with French Gulch.  Brown trout were chosen as the test species because this fish often inhabits Colorado Mountain streams contaminated by metals.

Stream habitat quality parameters were collected in May of 2001 at five locations in French Gulch (FG-0, FG-1, FG-5.5, are upstream of Wellington-Oro Mine; FG-8 and FG-9 are downstream of mine), four locations in the Blue River (BR-1, BR-2, BR-3 and BR-5, see Figure 1.1-1), and two sites on Clear Creek
.  Observations of habitat parameters were made at multiple points across multiple transects at each sampling location.  Depths, water velocity, and substrate conditions were measured along the transect. These data were analyzed using the physical habitat model, RHABSIM.  This model determines a habitat index (weighted usable area), in terms of suitable conditions for brown trout.  The amount of usable habitat was expressed as a percentage of the total amount of stream substrate present at each site. These percentages (Table 4.1-4) were used to assess the suitability of habitat at each sample site to support brown trout populations. 

Table 4.1-4.  Physical habitat summary information for French Gulch, and Blue River.

	Sample Site 
	Percent Habitat Suitable For Adult Brown Trout
	Weighed Usable Area For Adult Brown Trout (ft2 per 1000 ft)



	FG-1
	21
	5,272

	BR-1
	14
	3,046

	BR-2
	16
	3,500

	Clear Creek 1
	22
	6,262

	Clear Creek 2
	24
	7,569


Source: CDOW, 2001

In addition, these habitat data were analyzed using the rapid habitat assessment procedure (USEPA, 1998), this procedure entails rating ten habitat parameters on a scale of 0 to 20, with higher scores being optimal conditions.  The results of these habitat scores are given in Table 4.1-5.  

Table 4.1-5.  Rapid habitat assessment scores calculated for French Gulch and Blue River.   

	Parameter
	BR - 1
	BR - 2
	BR - 3
	BR - 5
	FG - 0
	FG - 1
	FG - 5.5
	FG - 8
	FG – 9



	Epifaunal Substrate 
	11
	5
	10
	9
	12
	14
	2
	9
	3

	Pool Substrate
	16
	6
	4
	10
	12
	11
	7
	8
	8

	Pool Variability
	3
	4
	3
	12
	10
	15
	4
	6
	13

	Sediment Deposition 
	13
	15
	17
	13
	18
	12
	3
	15
	14

	Channel Flow 


	9

(0)

	11
	16
	9
	15
	15
	10
	13
	16

	Channel Alteration
	11
	6
	7
	12
	18
	16
	5
	10
	5

	Channel Sinuosity
	8
	5
	7
	9
	14
	13
	8
	7
	2

	Bank Stability
	10
	7
	12
	10
	15
	14
	7
	7
	9

	Vegetative Protection 
	9
	3
	12
	11
	12
	13
	5
	8
	3

	Riparian Width


	4
	2
	8
	9
	15
	11
	3
	6
	2

	Total Scores


	94

(85)
	64


	96
	95
	141
	134
	54
	89
	75


These data indicate that the aquatic habitat of the French Gulch headwaters are not seriously impacted by mining activities or current urbanization.  Some 21% of the stream provides adequate habitat for trout (Table 4.1-4); based on RHABSIM, these upper section of French Gulch provide some 5,272 ft2 of suitable trout habitat.  Similarly, higher habitat assessment scores were recorded for these sites (Table 4.1-5).  Considerably lower habitat scores were noted for French Gulch sites downstream from mining impacts (Table 4.1-5).  The majority of the ten habitat parameters at these sites were evaluated as very poor quality.  Substrate quality, lacks of pool habitat, and stream channelization mostly contributed to the low score (Table 4.1-5).  

In contrast to a similar stream, the habitat in the upper Blue River only provides 14% to 16% suitable habitat for brown trout; in addition, modeling results indicate these sites have only 47% of the useable habitat available in a similar creek (Table 4.1-4). 

The habitat scores for BR-1 and BR-2 are also classed as marginal or poor (Table 4.1-5). At BR-1, inadequate streamflows, lack of pool habitat, and reduced riparian corridor contribute to reduced quality.  At BR-2, substrate quality, lack of pool habitat, stream channelization, and very poor riparian corridor, all result in a very poor habitat quality (Table 4.1-5).

4.1.3
Chemical Assessment
For this assessment component, interest was focused upon development of a basis for assessing pre- versus post-mine rehabilitation for removal of trace metals.  Because of the use of D-Zn for achieving a target-level concentration at the compliance point (site BR-2, located 115 ft downstream of the confluence of the Blue River and French Gulch), this water-quality variable was used as an indicator chemical constituent.  Also, due to the irregular frequency of samples collected and analyzed for trace metals at key locations, the 1997-99 WY period was used as the basis for developing “baseline”, ambient conditions for this indicator trace metal.  This 3-year period represented relatively “normal” conditions, which did not include the relatively higher-flow (1995) and lower-flow (2002) years (see Figure 3.3-3) when few or no samples were collected for trace-metals analyses.

The monitoring sites of interest in this assessment component were sites FG-9, BR-2, and BR-3.  The rationale for selection and use of these sites is as follows:

· Site FG-9 represents the commingling of upstream French Gulch streamflows with mine-upwelling flows (site FG-6C), which are to be remediated in accordance with the EE/CA (Adrian Brown, 2000b; URS, 2002b).

· Site BR-2 is the stipulated compliance site, although no daily streamflows have been recorded there.  At certain times of year, flows at site BR-2 are essentially those of FG-9, because the Blue River stream channel has minimal or no flow during the wintertime and late summer periods.

· Site BR-3 represents the blending of Blue River surface flows with groundwater inflows, BSD treated wastewater discharges, and small tributary inflows to the Blue River.  Also, site BR-3 tends to characterize the upper part of the lower Blue River stream reach designated as Segment 1; hence, the lower part of Segment 2.  

Assuming acceptance of the limits on available analytical results, the degree of representative streamflow conditions, and this rationale, the following annual and critical-period D-Zn concentrations and loadings were calculated, using a procedure developed by Steele (2000) and applied to other Colorado streams for total phosphorus (Exponent, 2000; 2001; 2002) and for trace metals (TDS Consulting Inc., 2000; 2002a; 2002b):

Table 4.1-6 – Dissolved-Zinc Concentration and Load Characteristics

A. 1997-99 WY Average Concentrations (mg/L):

Site

1997

1998

1999
3-yr Avg./POR Avg.


FG-9

3.05

2.77

2.50

2.77/2.66


BR-2

1.87

2.40

2.22

2.16/1.52


BR-3

0.13

0.12

0.10

0.12/0.11
B. 1997-99 WY Loadings (lbs/yr):

Site

1997

1998

1999

3-yr Average



FG-9

60,100

28,070

41,469

43,213



BR-2

64,217

65,359

65,504

65,027



BR-3

26,199

10,593

17,770

18,187

C. 1997-99 WY Maximum Average Monthly Concentrations (mg/L):

Site

1997 (Month)

1998 (Month)

1999 (Month)



FG-9

4.42 (Feb.)

4.23 (March)

3.85 (Feb.)



BR-2

4.07 (Feb.)

4.07 (Feb.)

3.99 (Jan.)



BR-3

0.18 ((July)

0.20 (March/Sept.)
0.11 (Sept.)

D. 1997-99 WY Minimum Average Monthly Concentrations (mg/L):

Site

1997 (Month)

1998 (Month)

1999 (Month)



FG-9

1.85 (July)

1.31 (July)

1.23 (July)



BR-2

0.31 (July)

0.82 (Aug.)

0.33 (July)



BR-3

0.07 (March)

0.07 (March)

0.07 (D/M/A)










[Dec/Mar/April]

From this tabulation along with other relevant information, the following points regarding existing conditions and use-attainability are noteworthy:

· The estimated D-Zn load from mine-upwelling site FG-6C is more than 187 lbs/d, or approximately 68,300 lbs/y, based upon an average flow of 0.29 cfs and average D-Zn concentration of 120 mg/L.

· If one assumes that this load is commingled with upstream French Gulch flows (say, as characterized by conditions at site FG-5) and that trace-metals loads are conservative (that is, no losses or gains over the stream reach between monitoring sites), then it would be expected that D-Zn load at downstream site FG-9 and farther downstream in the Blue River would be this amount or greater.

· However, the above-calculated loads indicate the opposite conditions; D-Zn loads at FG-9 are less than that contributed by the mine upwelling (site FG-6C).  In the Blue River, D-Zn loads at site BR-2 are comparable to slightly greater than that estimated to be contributed by site FG-6C.  However, average D-Zn load decreases by more than 72 percent between sites BR-2 and BR-3.  These comparisons would indicate that D-Zn is not conservative and that geochemical processes are affecting concentrations along the various stream reaches.

· At site BR-2, D-Zn concentrations are 22 percent lower than at site FG-9, indicating some dilution by Blue River flows is taking place.  Moreover, between sites BR-2 and BR-3, D-Zn concentrations decrease by more than an order of magnitude.

· At sites FG-9 and BR-2, maximum and minimum monthly D-Zn concentrations occur generally at the same time of the year.  Maximum monthly concentrations occur during the wintertime (January-through-March) periods.  Minimum monthly concentrations occur predominately during July at these locations.

· Downstream on the Blue River, site BR-3, seasonal ranges of maximum and minimum monthly D-Zn concentrations are irregular, generally occurring at different times of the year for different years.

4.2
Future Uses
4.2.1 
Hydrologic Assessment
Treatment of the mine-upwelling flows is not expected to appreciably alter the seasonal pattern nor amount of flows downstream in French Gulch and in the Blue River.  However, increasing water demands by the Town of Breckenridge and the Breckenridge ski area may result in the future in decreases in Blue River flows.  The impact of these increasing water demands cannot be quantified at this time.

4.1.2
Physical Habitat and Biological Assessment

The physical habitat of the Blue River has been significantly modified by human actions. The streambed at both BR-1 and BR-2 has been heavily channelized resulting in a paucity of suitable habitat for trout and benthic macroinvertebrates.  Based on the assessment scores lack of pool habitats and pool variability, in conjunction with poor substrates conditions, and reduced streamflows, appear as potential limiting factors for both trout and macroinvertebrates.  

The absence of a healthy and diverse macroinvertebrate community at BR-1, may, also, be an indication that water quality effects are not totally limiting sensitive species at these sites.  The CDOW concluded that physical habitat, rather than zinc concentrations, was the primary limiting factor for trout numbers at the Blue River sampling stations (BR-1 and BR-2).  They further concluded that even if zinc concentrations from French Gulch were reduced so that there was no potential toxicity at BR-2, the numbers of trout would likely remain reduced (CDOW, 2001).  Modification of the Blue River physical habitat would be required for trout numbers to substantially increase (CDOW, 2001).  

The similarity between the existing macroinvertebrate communities BR-2 and FG-9, would seem to suggest that upstream macroinvertebrate communities will have a considerable influence on downstream populations.  Improving water quality conditions at BR-2 to the proposed Superfund target of 225 µg/L of D-Zn, may have the potential to improve the macroinvertebrate community to some degree.  At this level, some sensitive mayflies maybe able to survive in these conditions (see Appendix B).  However, without input from upstream sites with a high diverse macroinvertebrate population, conditions at BR-2 may remain underutilized, even with improved water quality.  In addition, without, significant improvements to the epifaunal substrate at BR-2, and upstream sites, the macroinvertebrate community will remain at a reduced level. 

4.2.3
Chemical Assessment
Because of the upstream-to-downstream losses in D-Zn loads described above (Section 4.1.3), the net result of mine-upwelling flow remediation, assuming the target concentration level of treatment (225 ug/L, or 0.225 mg/L D-Zn) is achieved, should be a decline in D-Zn concentrations in lower French Gulch (at site FG-9) as well as downstream in the Blue River (sites BR-2 and BR-3).  However, the levels of these decreases cannot be quantified at this time.  Future water-quality monitoring (Appendix D.2) has been recommended to assess the net benefits of the remediation operations on downstream water quality.  These benefits may be offsite, to some unknown extent, by increasing upstream water demands that could result in reduction in streamflows in the Blue River that otherwise would tend to reduce (dilute) D-Zn concentrations.

5.0
Conclusions and Recommendations


5.1
Stream Segmentation and Stream Standards
Blue River Segment 2 should be extended to the confluence with the Swan River – this segment is a more logical unit reaching from French Creek to the Swan River, instead of stopping one mile above the confluence with the Swan River, as it currently does.  Currently, the description of Blue River Segment 2 is “the mainstem of the Blue River from the confluence with French Gulch to a point one mile above the confluence with Swan River.”  The UAA recommends extending this segment to the confluence with the Swan River.  This will bring a significant amount of flow and water quality data into the segment by incorporating sampling site BR-3.  This will help with future analysis of this stream segment for such things as 303(d) listing.  Further, this is a more logical segmentation of the Blue River.  

Over the next decade the Wellington Oro Mine remedial treatment facility will go on-line and significant habitat improvements take place in the lower reaches of Segment 2.  When these activities are complete a more detailed assessment of Segment 2 would be advised.

This UAA recommends the following site-specific stream standards:

Table 5.2-1  
Recommended Site-Specific Standards 

	
	D-Cd chronic, μg/L



	Segment 2, Blue River
	Brown Trout (chronic) = e (1.028(ln(hard)-3.33).



	Segment 11, French Gulch
	Ambient Quality




	
	D-Zn (acute & chronic), μg/L



	Segment 2, Blue River
	Brown Trout (acute and chronic)  = e (1.25(ln(hard)+0.799).



	Segment 11, French Gulch
	Ambient Quality




	
	D-Pb, μg/L



	Segment 2, Blue River
	Table Value Standards



	Segment 11, French Gulch
	Ambient Quality





5.2
Classifications and Designations
Segment 2 is currently designated as a “reviewable” water indicating that Colorado’s Antidegradation Review applies, meaning existing water quality should be protected.  However, Colorado’s Basic Standards and Methodologies (5 CCR 1002-31) at 31.8(2)(b)(ii) states that “waters may be designated use protected … if the Commission determines that due to the presence of substantial or irreversible human induced pollution” where “… the quality of the waters in question should not be considered better than necessary to support aquatic life class 1 … uses”.  Even after the implementation of the Superfund treatment facility at the Wellington Oro Mine Segment 2 will be limited for aquatic life because:

· Concentrations for two Table III metals (zinc and cadmium) will still exceed Table Value Standards.

· The segment is listed on the current 303(d) list as impaired.
· Two instream gravel-mining operations exist midway through this segment.  At certain times these operations completely command the river.
· Large portions of this segment are severely impacted by historic dredge mining which eliminates the physical habitat in places and creates a very porous streambed that makes maintaining stream flows nearly impossible at base flow periods.
Therefore, this UAA recommends a change in designation of Segment 2 to “Use Protected”.  No changes in Classifications are recommended.
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� These sites were used as reference or background conditions. 


� Score for site during low or no flow conditions.
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								FC 1 May		FC 2 May		FC 1 Oct		FC 2 Oct		BR 4 May		BR 4 Oct.

						Baetis		20		0		14		0		135		351

						Ephemerellidae		31		0		20		0		60		9

						Heptageniidae		75		0		50		0		7		0.3

						Plecoptera		43		0		85		1.6		5.6		11

						Diptera		136		3.3		141		32.6		559		299

						Number		399		5		366		36		869		712

						Taxa		25		2		26		3		18		15

						Dow

								FG1		FG8		FG9		BR1		BR2		BR3		BR5

						Baetis		36		92		66		0		63		66		110

						Ephemerellidae		67		59		0.5		2		0		40		50

						Heptageniidae		203		8		0		0		0		54		95

						Plecoptera		36		155		240		6		63.5		22		40

						Diptera		135		45.5		13.5		98.5		26		96		56

						Number		472		406		327		205		159		318		415

						Taxa		17		15		6		15		13		17		24
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