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2.0  Methods


2.1  
Hydrologic Assessment

An evaluation of short-term, seasonal, and year-to-year variations in streamflow is a critical component of this UAA.  Although relatively more intensive water-quality analyses were conducted during 1997-2000, conditions during this period relative to the more extensive streamflow records for some gaging stations located within the Study Area are useful for a broader characterization.  In other words, if above-normal and below-normal streamflow characteristics are not reflected in detail for the available (more time limited) water quality data, then some extrapolations may be necessary to reflect these extreme conditions.  This component of the UAA was facilitated through selective extension of streamflow records using interstation correlations and subsequent comparison with those periods with more intensive (but shorter duration) data for water-quality monitoring surveys. 

For this aspect of the UAA, use of available USGS-WRD and SEO records was made.  Streamflows for an eight-year period (1995-2002 water years) were considered.  This period was selected with the following rationale: (a) a range of hydrologic conditions (including above-normal and below-normal years) are included; and (b) the period includes the bulk of the available water-quality data.  Streamflow data for four stream gaging stations – one near the mouth of French Gulch and three upstream and downstream of the French Gulch confluence along the Blue River – were available for this assessment.  This period included above-average flows (1995 and 1997 water years), moderately above-average flows (1996 and 1999 water years), and below-average flows (1998 and 2000-2002 water years).  It is noteworthy that the bulk of water-quality monitoring represents a smaller range of the year-to-year variability of streamflows for this eight-year period.  Hence, some of the conclusions have to be qualified as to the characterization directly provided by the water quality data.

The streamflow gaging-station records used for this UAA were as shown in Table 2.1-1:

Table 2.1-1
A Summary of Streamflow Gaging-Station Records

Station ID
Station Description

Drainage Area (mi2)
Period of Record

09046490@
Blue River at Blue River, CO

42.4

1984-current WYs

09046530
French Gulch at Breckenridge, CO
10.9

1996-current WYs

SEO gage&
Blue River at Hwy 9 Bridge below Breckenridge, CO 1997-current WYs


09046600
Blue River near Dillon, CO

121

1956-current WYs

09047000#
Blue River at Dillon, CO

129

1911-60 (10/60-4/61)

Notes:

@ A short-term record for the Blue River at Breckenridge was found in the streamflow-record search.  This gage, located upstream from Illinois Gulch (49 mi2), operated only between June 1914 and March 1915 and was not useful for this UAA.

&  There is no station ID or drainage area given for this SEO-operated gaging station.  The data for the 2001 WY are provisional (estimated from 15-minute values) and are subject to change.

#  This historical record (daily streamflows through April 1961) was useful for evaluation of historical streamflow conditions.  The new gage was moved slightly upstream during construction of Dillon Reservoir.  The overlap in the original and re-located gages (09047000 and 09046600, respectively) covered the period between October 1957 through April 1961.  At this latter time, the downstream gage was discontinued and the site was inundated by the Reservoir.  Because no major tributary inflows occur between these two locations, the overall streamflow record characterized by these gages should be consistent, and the gage records were combined. 

2.2  
Physical Habitat and Biological Assessment

This UAA incorporates data on acute and chronic toxicity reference values for a range of organisms, including fish and invertebrate taxa that may exist at the sites of interest (see Appendix B).  If sufficient data are available, then site-specific criteria can be developed with U.S. Environmental Protection Agency’s (USEPA) recalculation procedure (as described in Appendix L to the Water Quality Standards Handbook) (USEPA, 1986).  This UAA concentrated on toxicity values for aquatic organisms that are found in the Rocky Mountain streams, or are closely taxonomically related to these organisms.  Acute and chronic values of aquatic organisms were obtained from recent toxicity tests conducted by the Colorado Division of Wildlife (CDOW), research conducted on the effects of metals on aquatic communities through Colorado State University (CSU), and other published works.  CDOW tests were primarily using a one-at-a-time approach with single test species and single metals; whereas, other literature included estimated LC50
 values from microcosm tests conducted on benthic communities with metal mixtures. Thus, acute and chronic values from these sources need to be interpreted with caution. These toxicity values were summarized so that they can be compared to site-specific trace metals concentrations in water, after adjustment for hardness, to demonstrate the magnitude of the potential effects of metals on aquatic biota.

Also, this UAA considered acute and chronic toxicity reference values (TRVs) for a variety of benthic receptors (fish and invertebrates) that were already summarized from Ambient Water Quality Criteria (AWQC) documents prepared by the US Environmental Protection Agency (USEPA, 1985b-e, 1987, 1996) in the Ecological Risk Assessment (ERA) for French Gulch/Wellington-Oro Mine Site (USEPA, 2002).   Acute LC50s were back calculated from TRVs presented in the ERA (LC50=TRV*2) to better compare with LC50 values obtained from other literature sources.  Also, in the ERA, TRV values were normalized to a hardness of 60 mg/L and compared to water trace-metals concentration standards at sites of interest that were also adjusted to 60 mg/L water hardness. The value of 60mg/L was selected because it approximates the average water hardness for reference sites in French Gulch and in the Blue River upstream of the French Gulch confluence (USEPA, 2002).  Because hardness values are not constant either on a spatial or temporal level within the Blue River drainage and data are limited it is difficult to determine the appropriate hardness level to recommend a protective water quality standard.  In addition, once the Wellington-Oro remedial facility goes on-line hardness values in Segment 2 will increase due to the discharge from the physical-chemical treatment facility.  To that end, recommendations for site-specific standards in this UAA for D-Zn and D-Cd are developed hardness based equations.  This approach will then take into account: (1) actual hardness values in the stream; (2) fluctuating hardness and trace metals concentrations associated with hydrologic variability that result in changing metal toxicity; (3) changes in hardness values resulting from implementation of a new water treatment facility.  

Additional toxicity values for lotic
 taxa of interest were collected from the USEPA’s online ECOTOX (AQUIRE) database (http://www.epa.gov/cgi-bin/ecotox_search).  Only replicated laboratory and field experiments were selected, and endpoints searched were mortality, growth, and reproduction.   Whenever possible, the hardness concentration for a given experiment also is reported. 

A Physical Habitat and Biological Assessment of existing conditions was prepared using existing research and associated data (see Section 4.1.2 of this UAA).  Numerous studies by State, Federal and private groups have been undertaken to identify impacts to aquatic communities of French Gulch and the Blue River.  The majority of the Physical Habitat and Biological Assessment data was obtained from the Ecological Risk Assessment for the French Gulch/Wellington-Oro Mine (USEPA, 2002).   In addition, studies conducted by the Colorado Division of Wildlife (CDOW), the CDPHE, the Northwest Colorado Council of Governments (NWCCOG), were reviewed and evaluated in-terms of physical habitat suitability and existing aquatic biota of French Gulch and the Blue River.


2.3  
Chemical Assessment

Although about 40 separate and distinct monitoring sites were identified by the USGS in its compilation of water-quality data for Summit Water Quality Committee (SWQC) for UAA use in this Study Area (Figure 1.1-1), this number of sites is reduced when sorting out identical or near-identical monitoring sites by different or even the same data source and when eliminating sites with relatively short-term records.  Most of the basic water-quality data needed for the UAA were in general supplied by the USGS (Ms. Sharon Day, 2002a-2002d).  In the course of this UAA, some data were omitted from the assessment, mostly due to quality control or detection-limit factors.  Conversely, selected data (generally, involving flows or recent data) were added to several sites’ data for a more “robust” evaluation of statistical water-quality characteristics.  With these considerations, water quality (involving principally trace metals, hardness, and field measurements of dissolved oxygen (DO), specific conductance (SC), pH, and water temperature) has been characterized in this UAA for 14 distinct USGS site identification codes.  However, when one considers the proximity of some of these sites, then the number of “effective” sites is fewer.  The water-quality characterization coverage is summarized as follows:

· Five sites along French Gulch, extending from above the Wellington-Oro Mine to its confluence with the Blue River,

· Two sites on the Blue River upstream from the French Gulch confluence in close proximity to each other (which effectively provide the same characterization for all variables except for copper), and

· Seven sites on the Blue River downstream from the French Gulch confluence.

For this latter set of sites, the three upstream-most sites provide essentially the same characterization; the sites are within close proximity of the so-called “point-of-compliance” for the Superfund targets for selected trace metals (dissolved zinc and cadmium) in this section of the Blue River (URS, 2002b).  Also, another site (sampled by the Breckenridge Sanitation District) provided data only for dissolved-zinc concentrations.  Thus, effectively three sites in this lower set of sites depict relevant water-quality characteristics for Blue River Stream Segment 2, from below the confluence of French Gulch to above the confluence of the Swan River.  The furthest downstream site is located below the confluence of the Swan River and thus characterizes the lower part of Blue River Stream Segment 1.  The two Blue River upstream sites characterize the upper part of Blue River Stream Segment 1 (see Figure 1.1-1).  The French Gulch sites characterize highly variable conditions of upstream and mine-related sources.  The lowermost site provides the overall effective impacts of these spatial variations and has the most extensive database (in terms of number of samples and associated laboratory analyses, field measurements, and associated period of record); hence, it is judged best to use data for this single site for characterizing French Gulch (Blue River Stream Segment 11). 


2.4  
Economic Evaluation

The economic considerations in this report are limited to existing relevant information on the costs of both proposed and potential water quality and physical habitat improvements in the impacted stream segments.  Sources include the following:

· CERCLA remediation of the Wellington-Oro Mine site (URS, 2002b) 

· Construction bid proposals for the restoration of selected stream reaches of the Blue River near the confluence with the Swan River (Brian Lorch, pers. commun., Summit County Open Space and Trails Department, September, 2002; Claffey Ecological Services, 2002)

· The Prospective Purchaser Agreement (PPA) that is an integral part of the proposed remediation of the Wellington-Oro Mine (see Section 3.4)

· An understanding of habitat limitations as described in this UAA document. 

Taken in combination, this information provides an understanding of the financial costs of implementing the proposed recommendation as well as first-order estimates of financial limitations associated with improved aquatic habitat in French Gulch.  



















� Defined as mortality in 50% of the test organisms in a study period, usually 96 hours. 


�  Defined as the fish, invertebrate or insects, and plant communities in the river.


� Lotic defined as water environments that have unidirectional water movement such as rivers and streams
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