3.0  Results


3.1  
Hydrologic Assessment

Regarding streamflows, it was judged useful to initially assess the long-term streamflow records for the Blue River at/near (the Town of) Dillon.  As was discussed above, streamflows at this general location have been recorded since October 1910.  Although the gage was re-located during (and thus due to) construction of Dillon Reservoir, the pre-Reservoir and post-Reservoir data are judged to be amenable to a combined record.  Hence, a continuous 92-year streamflow record is provided.  Annual average streamflows for this combined record are given in Figure 3.1-1.  The year-to-year variability in streamflows is noteworthy.  Moreover, a time-trend of decreasing streamflows is apparent, considering the entire record, averaging a decrease of nearly 0.4 cubic feet per second (cfs) per year.  This translates into nearly a reduction of 37 cfs for the entire 92-year period.  Post-Reservoir streamflows averaged about 82 percent of pre-Reservoir flows (94.0 cfs for 1961-2002 WYs versus 115 cfs for 1911-1959 WYs).


Figure 3.1-1 Comparison of Annual Streamflows
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Figure 3.1-1 Comparison of Annual Streamflows 
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Figure 3.1-1 Comparison of Annual Streamflows
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Figure 3.1-1 Comparison of Annual Streamflows 
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During this 92-year period, the lowest annual average streamflow occurred in 2002 (WY); this was 37.9 cfs, or 64 percent below the long-term average flow of the Blue River at this general location.  The next lowest annual mean streamflows (in order of increasing low flows) over this 92-year period were (years indicated are water years):  49.7 cfs for 1954, 54.3 cfs for 1977, and 56.4 cfs for 1981.  In contrast, the historical high annual average streamflow occurred in 1914 (186 cfs).  During six years, the next highest annual average streamflows occurred, ranging between 159 and 169 cfs: 1921, 1926, 1983, 1984, and 1995.  It is noteworthy that average flows during 1995 (163 cfs) were more than 12 percent less than the historical high annual flow (186 cfs, 1914).

Within the context of this long-term Blue River streamflow record, it is useful for this UAA to compare streamflow conditions for all stream gages for the recent period – 1995 through 2002 WYs.  This comparison is given in Table 3.1-1 for the four stream gages operating within the Study Area.  It is important from a water-quality standpoint to note the year-to-year variability, with above-normal flows occurring during 1995-97 and 1999, and below-normal flows occurring during 1998 and 2000-2002.  These contrasting streamflow conditions are important in assessing both the water-quality data available for characterization for this UAA as well as for physical and aquatic habitat considerations.

Table 3.1-1  Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data
	Water Year
	BR@BR
	 
	French Gulch
	BR@Hyw9
	BR nr Dillon
	

	Site:
	 
	BR-US
	 
	FG-9
	 
	BR-3
	 
	BR-5
	 
	

	Drainage Area (mi2):
	42.4
	 
	10.9
	 
	75
	 
	121
	 
	

	
	
	
	
	
	
	
	
	
	
	

	1995
	
	50980
	199
	15102
	212
	75569
	165
	117900
	160
	

	
	
	
	
	
	
	
	
	
	
	

	1996
	
	28660
	112
	9190
	129
	64250
	134
	101000
	137
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	1997
	
	37040
	145
	9410
	132
	68710
	150
	108200
	147
	

	
	
	
	
	
	
	
	
	
	
	

	1998
	
	19820
	77
	5230
	73
	31595
	69
	52660
	72
	

	
	
	
	
	
	
	
	
	
	
	

	1999
	
	29260
	114
	8750
	123
	51799
	113
	79130
	108
	

	
	
	
	
	
	
	
	
	
	
	

	2000
	
	18720
	73
	5840
	82
	36756
	80
	60190
	82
	

	
	
	
	
	
	
	
	
	
	
	

	2001
	
	23260
	91
	6400
	90
	40769
	89
	67140
	91
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	2002
	
	7154
	28
	2550
	36
	13919
	30
	27414
	37
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	POR Avg:
	
	25300
	
	7470
	
	45926
	
	78250
	
	

	[add 2002]
	
	24897
	98
	6767
	91
	40591
	88
	76132
	97
	

	
	
	
	
	
	
	
	
	
	
	

	95-01 Avg:
	 
	29677
	116
	8560
	120
	52778
	115
	83746
	114
	

	
	
	
	
	
	
	
	
	
	
	

	97-01 Avg:
	
	25620
	100
	7126
	100
	45926
	100
	73464
	100
	

	
	
	
	
	
	
	
	
	
	
	

	95-02 Avg:
	 
	26862
	108
	7809
	115
	47921
	118
	76704
	101
	

	
	
	
	
	
	
	
	
	
	
	

	SW Yield (AF/mi2):
	604
	
	654
	
	612
	
	607
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Notes:
	FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

	
	BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.
	

	
	
	
	
	
	
	
	
	
	
	

	
	BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).
	

	
	French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).
	

	
	BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).
	
	

	
	BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).
	

	
	
	
	
	
	
	
	
	
	
	

	
	Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

	
	
	
	
	
	
	
	
	
	
	

	
	All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



3.2
Physical Habitat and Biological Assessment


3.2.1  
General Overview   

Historic dredge mining operations have severely impacted the aquatic habitat of French Gulch resulting in the elimination of aquatic benthic communities in French Gulch downstream of the Wellington-Oro Mine site.  Compounding this problem are acutely toxic levels of D-Zn and D-Cd originating from the Mine.  Reduced trout numbers in the Blue River, below the confluence with French Gulch, is likely associated with both metal toxicity and poor aquatic-habitat conditions.  Segment 2 of the Blue River has been largely reclaimed in terms of installation of structures designed to increase stream flow and plantings for wetland and terrestrial improvements.  The ecosystem along this segment is substantially improved as compared to that found in French Gulch.  Nonetheless, stream flows in Segment 2 are and will continue to be a limiting factor to a healthy fishery in this segment, particularly in localized areas within the segment during seasonal low flows.
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Figure 3.2-1a  Habitat in French Creek below FG-8

The paucity of aquatic biota in lower French Gulch is largely associated with the elimination of aquatic habitats (USEPA 2002) (Figures 3.2-1a and 3.2-1b).  Even with improved water quality resulting from the treatment of Wellington-Oro Mine discharges it is extremely unlikely that the aquatic habitat will ever be improved sufficient to support healthy trout populations (see Section 3.4 of this UAA).  However, improved habitat and water quality upstream of the Mine site support a population of Colorado River cutthroat trout.  CDOW is extremely concerned that water quality improvements in this segment will in result brown trout and other species migrating upstream to compete with the otherwise isolated population of native trout, in spite of several culverts that may act as physical barriers.  So, for reasons of economic feasibility and protection of the upstream native trout population it is not considered reasonable to attempt to develop a aquatic ecosystem along this approximately 1.4 mile segment of French Creek.  Further assessment of aquatic biologic systems is primarily focused on protecting the Blue River downstream from the confluence with French Creek. 
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Figure 3.2-1b  Habitat in French Creek below FG-5

3.2.2  
Effects of Dissolved Zinc (D-Zn) on Brown Trout Populations
Based on literature values (see Appendix B, Tables B3 and B4) for acute and chronic D-Zn toxicity levels in trout, it appears that brook trout have a higher tolerance of dissolved zinc (D-Zn) levels when compared to brown trout or cutthroat trout (Tables B3 and B4).  These data indicate that LC50’s for brook trout ranged from 1458 µg/L D-Zn (60 mg/L hardness) to 6980 µg/L (179 mg/L hardness).  Similarly, increased tolerance was also apparent in terms of a chronic response (Appendix B, Table B3).  Lethal values for cutthroat and rainbow trout ranged from 90-670 µg/L for cutthroat and from 93 (low hardness of 22 mg/L) to 4520 µg/L (high hardness of 350 mg/L) for rainbow trout (Table B3).   Studies conducted on the effects of D-Zn on brown trout indicated that these fish are more sensitive than brook trout; Marr (1994) reported that brown trout fry had a LC50 of 454 µg/L (50mg/L, hardness) and 1,000 µg/L D-Zn at 100 mg/L hardness (Appendix B, Table B4). 

More recently, a number of experiments were conducted on the tolerance of brown trout to D-Zn (Davies and Brinkman 1999, Davies et al., 2000).  The results of these studies indicated that trout that were pre-exposed to D-Zn, as embryos, were more tolerant to D-Zn exposure than naïve brown trout (Table 3.2-1).  For example, trout pre-exposed to D-Zn had a chronic LC50 of 1329µg/L (50 mg/L hardness), in-contrast, un-acclimated trout had a chronic LC50 of 303 µg/L (Table 3.2-1).  However, regardless of pre-exposure, trout that were exposed once and allowed to depurate, and then exposed again showed significantly less tolerance to D-Zn (Table 3.2-1).  Chronic toxicity LC50’s were reduced from 1329 µg/L to 360 µg/L after a two-week period in clean water and further reduced to 342 µg/L after three weeks in clean water (Table 3.2-1).  It should also be noted that un-acclimated trout were also more sensitive to D-Zn after a two-week de-acclimation period; whereas initial chronic values of 303 µg/L were reduced to 194 µg/L D-Zn. Similar results were observed in terms of acute reactions (Table 3.2-1).

Table 3.2-1 -- Comparison of 96-hr LC50 D-Zn Concentrations from Acute and Chronic Toxicity Tests1 

	Exposure
	Acute 96-Hr LC50 (µg/L)
	Chronic Value (µg/L)

	
	
	

	Un-acclimated
	871
	303

	200 Acclimated 
	1397
	1329

	400 Acclimated
	1578
	1329

	Two-week De-Acclimation PeriodA


	Un-acclimated
	392
	194

	200 Acclimated 
	561
	360

	400 Acclimated
	506
	360

	Three-week De-Acclimation PeriodA


	Un-acclimated
	392
	194

	200 Acclimated 
	438
	342

	400 Acclimated
	384
	342


1 With non-exposed (i.e., un-acclimated), and pre-exposed (i.e., acclimated to 200 µg/L and 400 µg/L of zinc) brown trout.  (A sub-chronic test periods were 18 and 13 days, respectively). [Note: Data were reproduced from Davies and Brinkman, (1999).]
These results are important, because acute and chronic LC50 values from standard tests, upon which biotic standards are typically developed, do not take this loss of acclimation into account and thus may not be as protective of aquatic life.  For example, resulting from increased dilution rates, during spring high-flows, D-Zn concentrations can decrease substantially  (see Section 3.3.5, Table 3.3-5).  Alternatively, increased tolerance to D-Zn may occur during low-flow and winter egg-incubation periods.  This increased tolerance can be rapidly lost during high flows, thus increasing brown-trout sensitivity to D-Zn.

Results from studies on early life stage (ELS) toxicity test indicated that the chronic value concentration of newly hatched brown trout fry was 381 µg/L D-Zn (Davies and Brinkman, 1999).  Marr (1994) reported an acute value of 454 µg/L D-Zn; both tests used water hardness at 50 mg/L (see Appendix B, Table B4).   

3.2.3 
D-Zn Criterion for Brown Trout
As outlined in Appendix B, Section B4.2, ambient water-quality criteria (AWQC) and associated table value standards (TVSs) are threshold concentrations that are designed to be protective of many different aquatic species under a variety of water-quality conditions (USEPA, 1986).  Table Value Standards (TVS) are water hardness dependent equations used to calculate acute and chronic toxicity thresholds (Appendix B, Table B1).  One objective of this UAA is to compile available literature on toxicity of metals to potential ecological receptors (primarily trout and invertebrates) for comparison with relevant State of Colorado table value standards (TVS) and water-quality conditions in French Gulch and Blue River sites. In an effort to achieve this objective, a D-Zn hardness based criteria for the effects on brown trout was used. This criteria are specific to a specific metal and the toxicity limits of species of interest; whereas, table value standards (Appendix B, Table B1) are set as a regulatory mechanism by the CDPHE’s Water Quality Control Commission (WQCC) to protect aquatic habitat (in terms of specific species) of a given stream. 

In an attempt to define a site-specific standard for brown trout in this section of the Blue River, we used a recently developed D-Zn hardness based equation (Davies and Brinkman, 2003) as a criteria range. Based on the complete lack of suitable habitat in this section of the Blue River, in addition to, very low numbers of trout occurring at sites upstream from the confluence with French Creek, we contend that sensitive early life stages of trout are unlikely to occur in this section of the Blue River.  Therefore, toxicity tests conducted with embryonically exposed or acclimated early life stages of trout (ELS) were selected as the best approach to represent site-specific conditions (Davies and Brinkman, pers. Comm).  The data used to develope this ELS equation are presented in Table 3.2-2.  In the event that aquatic habitat conditions may improve, or if upstream brown trout populations increase, thus increasing the opportunity for sensitive life stages of trout to occur in this stream section, a more restrictive equation non-ELS equation can be used as a site-specific standard (Davies and Brinkman, pers. comm). 

Based on regression analysis of these chronic data (Table 3.2-2) a significant positive result was obtained (p = 0.037, r2) indicating a relationship between hardness levels and chronic toxicity of D-Zn.  Based on this regression analysis, using acclimated fry, site-specific brown trout chronic criteria for D-Zn were developed, and are expressed as the ELS Equation for D-Zn  (Table 3.2-3). 
Table 3.2-2 – Data used to develop the Toxicity Criteria for Brown Trout in Colorado

	Toxicity Test


	Hardness (mg/L)
	Chronic Value (µg/L)

	ELS Fry

 
	26.8
	 162

	ELS Fry


	48.1
	 196

	ELS Fry


	54.1
	 381

	ELS Fry


	153
	 1306


Sources: Davies and Brinkman (1999, 2002, and 2003).

Table 3.2-3 – Dissolved zinc hardness based criteria for acclimatized early life stages of brown trout. 

	D-Zn Hardness Based Equation for ELS



	Brown Trout (acute and chronic)  = e (1.25(ln(hard)+0.799).




Davies and Brinkman, 2003

Using this ELS equation we can then estimate chronic toxicity at various hardness levels; chronic toxicity and associated hardness levels are presented in Table 3.2-4.   

Table 3.2-4.   Chronic brown trout criteria using the ELS equation for D-Zn 

	Hardness (mg/L)


	ELS Fry D-Zn Criteria (µg/L)
	TVS (µg/L)

	40


	 223
	54

	50


	 295
	66

	60


	 371
	77

	70


	  450
	87

	80


	 531
	98

	90


	 616
	108

	100
	 703


	118


Data from: Davies and Brinkman, 2003

As outlined, an objective of this UAA is to compile available literature on toxicity of metals to and compare these findings with relevant State of Colorado table value standards (TVSs). The TVSs are threshold concentrations that are designed to be protective of many different aquatic species under a variety of water quality conditions.  Because TVSs are water hardness dependent equations, the average hardness conditions in the Blue River were used to calculate acute and chronic toxicity thresholds (Table 3.2-5).  Afterwards, by adjusting for changes in streamflows and hardness levels at the combined Blue River sites, acute AWQC values ranged between 87 and 109 µg/L D-Zn and chronic values ranged between 88 and 110 µg/L D-Zn (Table 3.2-5)

Table 3.2-5 -- Comparison of D-Zn Hardness Equation Criteria (ELS) with Table Value Standards for the Blue River Segment 2.  

	Criteria 
	Zinc Concentrations

	D-Zn Hardness Criteria @ 50mg/L
	 295 µg/L

	
	

	TVS Average Hardness Adjusted to 50mg/L
	65 µg/L (acute); 66 µg/L (chronic
)



	TVS Average Hardness High Flows
	87.0 µg/L (Ac.); 87.7  µg/L (chronic)



	TVS Average Hardness Low Flows 
	108.9 µg/L (Ac.); 109.8 µg/L (chronic)




In conclusion, it our recommendation that the aquatic-life protective level for D-Zn should be based on the ELS hardness criteria (Davies and Brinkman, 2003). Due to the similarity between chronic and acute TVS standards (Table 3.2-5), we are also recommending this ELS equation as an acute standard.  This approach assumes that physical habitat in these stream sections will restrict the trout population in terms of spawning and recruitment, and the lack of an upstream population will further compound these conditions. Therefore, it is probable, that sensitive trout fry will not occur in this stream section. We conclude that use of the more tolerant D-Zn hardness based equation (ELS) will be the pertinent standard for Segment 2 of the Blue River.  

3.2.4   
Effects of Dissolved Zinc (D-Zn) on Macroinvertebrates
Studies conducted by Clements (1999) have revealed similar community patterns that may be useful in identifying key taxa and their toxicity levels.  First, mayflies, particularly Heptageniidae, are the most sensitive to heavy metals and typically the first taxonomic group eliminated at contaminated sites. Thus heptageniids such as Rithrogena sp., Epeorus sp., and Cinygmula sp. may serve as indicators of metal pollution at a site.  Early instars of these mayflies, as well as other taxa such as Drunella sp., have also shown to be particularly sensitive to metals and metal mixtures (Kiffney, 1995).  However, due to the paucity of acute/chronic LC50’s and/or no observed effect studies on macroinvertebrates, in addition to, extremely wide ranging results being reported in the literature (Table B9), developing protective criteria for macroinvertebrates is difficult. 

Because of these limitations, we have used a community-level matrix in an attempt to provide estimated D-Zn concentration that will be protective of a macroinvertebrate community; these data are presented in (Table B10).  In effect, we use the abundance and/or presence or absence of Rhithrogena hageni, Epeorus longimanus, E. deceptivus, Cinygmula sp.(“Indicator mayflies”), and Baetis tricaudatus as the most reliable indicators for potential recovery at metal contaminated sites (Figure 3.2-2).  This fundamental principle implies that if theses most sensitive species are protected then other macroinvertebrate species will survive.  Based on these data
 we show that at a zinc concentration of less than 250 µg/L (Figure 3.2-2), sensitive and baetid mayflies become more abundant. Hardness values during these studies ranged from 43 to 91 mg/L.  Normalizing these data for hardness, the D-Zn 250 µg/L value would be reduced slightly, to 244 µg/L.  In reality, in order to restore a complete healthy diverse benthic community, D-Zn levels would have to be reduced to be less than 100 mg/L (Figure 3.2-2).  However, given some of the physical habitat constraints within these stream sections, it is unlikely, that a complete and diverse benthic community could exist, even in the absence of metal effects. Based on the results of our ELS D-Zn hardness based criteria for brown trout (Table 3.2-3), it is possible that some indicator species and other mayflies can survive at these levels (Figure 3.2-2).  We can then conclude that if the ELS D-Zn equation (Table 3.2-3) provides a limited protection to the brown trout population, then most macroinvertebrates will be protected using this ELS equation.  
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Figure 3.2-2 -- Relationship between D-Zn Concentrations and Mayfly Abundance in Different Colorado Sites [Note: Site hardness values ranged from 43 to 91 mg/L; see Appendix Table B10.]
 3.2-5
Effects of Dissolved Cadmium (D-Cd) on Brown Trout Populations
Brown trout D-Cd toxicity values ranged between 0.4 and 6.7 µg/L D-Cd for chronic tests and varied from 1.4 and 2.16 µg/L D-Cd for acute tests (Table 3.2-6).  In an attempt to define criteria for brown trout that would be protective of adult brown trout, we used the literature values for the chronic effect that trout
 can endure (Table 3.2-7).  Chronic values are available over a range of hardness for three trout species (Table 3.2-7).  To account for the apparent relationship of D-Cd chronic toxicity to hardness, we used regression analysis (same approach as used to determine D-Zn criteria) to determine the pooled regression slope between hardness and chronic values using these studies (Table 3.2-7).  The pooled slope for these trout data was 1.028, (r2 = 0.69), the resultant equation is shown in Table 3.2-8.

In addition to developing D-Cd hardness based chronic equation, data from acute studies on trout was evaluated to determine an acute hardness based equation for brown trout.  Due to the paucity of acute data for effects of cadmium at different hardness levels on brown trout, it was not an appropriate approach to conduct regression analysis.  In a similar approach as used for chronic values, we used data from additional trout studies as outlined in (Appendix B, Table B10, and EPA 2001) to develop a hardness-based equation for acute toxicity.  Using these data, a final acute value (FAV) of 2.3µg/L (50m/L hardness) resulted.  Using the standard procedure to develop the criterion maximum concentration (CMC) and an acute standard of 1.65µg/L resulted.  In biological terms, it does not seem logical that an acute value can occur at 50% of the chronic value.  In addition, when the influential outliers are removed from the trout data, a non-significant regression results. Finally, based on recent studies (Davies and Brinkman, 1994) conducted concurrently on acute and chronic toxicity, the results indicate that chronic values for cadmium effects on brown trout are less than acute results (Table 3.2-6 & 3.2-7).   Because of these discrepancies, in terms, data shortages, and unrealistic acute and chronic ratios, we feel justified in not recommending a site-specific acute standard at this stage. 
Table 3.2-6 -- Reported literature values for brown trout D-Cd toxicity 

[Note: NR = Data/information are not presented or known.]
	TAXA
	AGE
	HARDNESS
	TIME
	TYPE
	LC50 (µg/L)
	REFERENCE

	Brown trout 
	NR
	60
	NR
	acute
	2.16
	USEPA (2002)

	Brown trout 
	NR
	250
	NR
	chronic
	16.46
	USEPA (2001)

	Brown trout 
	NR
	39-48
	96-hr
	acute
	1.4
	Spehar and Carlson (1984)

	
	
	
	
	
	
	

	Brown trout

(wild)
	Un-acclimated  

fingerlings
	39
	96-hr
	acute
	2.39
	Davies and Brinkman (1994b)

	
	
	
	
	
	
	

	Brown trout

(wild)
	Un-acclimated  

fingerlings
	39
	12 weeks
	chronic
	0.4
	Davies and Brinkman 

(1994b)

	Brown trout

(hatchery)
	Un-exposed  as eggs;

fingerlings
	36.9
	96-hr
	acute
	1.87
	Davies and Brinkman (1994b)

	Brown trout

(hatchery)
	Pre-exposed as eggs;

fingerlings
	40
	96-hr
	acute
	1.78
	Davies and Brinkman (1994b)

	Brown trout

(hatchery)
	Un-exposed  as eggs;

fingerlings
	40
	136 d
	chronic
	1.3
	Davies and Brinkman (1994b)

	Brown trout

(hatchery)
	Pre-exposed  as eggs;

fingerlings
	40
	136 d
	chronic
	1.3
	Davies and Brinkman (1994b)

	Brown trout
	Eyed eggs
	45
	NR
	chronic
	2
	Eaton et al. (1978)

	Brown trout
	Green eggs
	45
	NR
	chronic
	6.7
	Eaton et al. (1978)


Table 3.2-7.  Trout data used to develop a hardness-based equation for chronic effects of D-Cd on acclimated adult brown trout.

	Study
	Species
	Life-stage
	Hardness

Mg/L
	Chronic Value

µg/L

	Brown et al. 1994
	Rainbow 
	270d old
	250
	4.31

	Sauter et al. 1976
	Brook
	ELS
	37
	1.732

	Eaton et al. 1978
	Brook
	ELS
	44
	2.04

	Brown et al. 1994
	Brown 
	Non-ELS
	250
	16.49

	Davies and Brinkman, 1994
	Brown
	Non-ELS
	40
	1.3

	Davies and Brinkman, 1994
	Brown
	Fry
	39
	0.37

	Eaton et al. 1978
	Brown
	ELS
	45
	2

	Chapman, 1978
	Rainbow
	Swim-up
	23
	1

	Roch and Maly, 1979
	Rainbow
	N/A
	125
	17.3

	Arillo et al. 
	Rainbow
	N/A
	320
	10

	Majewske and Giles, 1984
	Rainbow
	N/A
	82
	4.8

	Davies and Brinkman, 1987
	Rainbow 
	Fry
	29
	1.26

	Davies and Brinkman, 1987
	Rainbow 
	Fry
	301
	9.15

	Kumada et al. 1973
	Rainbow
	N/A
	104
	7


Table 3.2-8.  Dissolved cadmium hardness based criteria for acclimated adult trout. Chronic regression based on data from Table 3.2-7. 

	Brown Trout (Chronic) = e (1.028(ln(hard)-3.33).



	Where 1.028 = regression slope from pooled trout data, -3.33 = regression intercept 


Using these equations for D-Cd (Table 3.2-8) a final chronic toxicity at various hardness levels can be estimated, these toxicity concentrations at various hardness levels are presented in Table 3.2-9.    

Table 3.2-9.   Chronic brown trout criteria based on our recommended trout equation for D-Cd. 

	Hardness 

(mg/L)


	Chronic Adult Brown Criteria

(µg/L)



	40


	1.6

	50


	2.0

	60


	2.4

	70


	2.8

	80


	3.2

	90


	3.7

	100
	4.1




It should be noted that the toxicity of D-Cd to aquatic life is dependent upon its relationship to the other minerals and metals in solution and therefore, these criteria may change.  In addition, Davies et al. (2000) suggested a D-Cd level of 1.2 ug/L D-Cd for the Animas River (hardness values for the Animas River in spring range between 42-82 mg/L).

These criteria (Table 3.2-9) are slightly higher than the D-Cd levels obtained from the TVS equations (Table 3.2-10 and Appendix B, Table B1).  Based on the TVS, chronic values for trout would be 1.34µg/L D-Cd (chronic) at a hardness of 50 mg/L (Table 3.2-10).  Our suggested standards (Table 3.2-9) exceed this chronic level for brown trout, but accounting for poor habitat conditions and lack of potential for sensitive fry to occur, we suggest that these standards would be protective of acclimated adult brown trout.  

Based on updated data and equations used for cadmium toxicity (USEPA 2001); current TVS standards may be become more restrictive in future years.  The proposed revised cadmium equation and associated acute and chronic values are shown in Table 3.2-10.  These data (EPA 2001) indicate that brown trout are the most sensitive species for cadmium having Species Mean Acute Value (SMAV) of 1.613 µg/L for D-Cd (USEPA 2001). However, the SMAV for brown trout was based on a single study (USEPA, 2001). Even with the addition of data presented in this UAA, we could not develop a justifiable regression based on a number of brown trout studies; therefore, we suggest that the SMAV for brown trout be used with caution. 

Table 3.2-10.   Current TVS for D-Cd compared to future criteria for D-Cd. 

	Hardness

Mg/L
	1999 Chronic

µg/L
	1999 Acute

µg/L
	2001 Chronic

µg/L
	2001 Acute

µg/L

	20
	0.68
	0.65
	0.08
	0.40

	30
	0.92
	1.00
	0.10
	0.61

	40
	1.14
	1.37
	0.13
	0.82

	50
	1.34
	1.75
	0.15
	1.03

	60
	1.53
	2.13
	0.17
	1.23

	70
	1.72
	2.52
	0.19
	1.44

	
	
	
	
	


3.2.6
Effects of Dissolved Cadmium (D-Cd) on Macroinvertebrates
Invertebrate taxa appeared to be more tolerant to D-Cd than fish taxa (Table B16), with the exception of Daphnia, snails, amphipods, and small heptageniid mayflies (lowest estimated LC50 of less than 1.1 µg/L).  Harrahy (2000) estimated that 50% of Baetis tricaudatus mayflies died when exposed to between 2.2 and 11 µg/L D-Cd over several days.  Acute values in the same study were higher (between 29 and 41 µg/L D-Cd), and were similar to values reported in 96-hr tests by Williams et al. (1985) for Baetis rhodani..  For tests where hardness ranged from 40 to 70 mg/L, toxicity values ranged from less than 3 µg/L(chronic) to 2,278 µg/L (acute) (Table B16).  Toxicity values for stoneflies and caddis flies appeared to be high and similar to some Baetis values, but cannot be interpreted due to lack of data on hardness in toxicity tests (stonefly range: 26000 – 1300000 µg/L; caddis fly range: 200,000 – 1,100,000 µg/L).  It is concluded that, if D-Cd levels were maintained at the TVS levels for brown trout, then these levels would also be protective of a macroinvertebrate community. 

 3.2.7
Effects of Lead (D-Pb) Toxicity to Brown Trout
There is a paucity of data for D-Pb toxicity to brown trout (Table 3.2-11) and other trout species (Appendix B, Table B17).  A “no-effect” concentration (NOEC) and lowest effect concentration (LOEC) based on mortality that occurred for brown trout between 60 and 105 µg/L D-Pb; however, deformities were observed as low as 45 µg/L D-Pb (Davies and Brinkman 1994c).   In terms of state TVS, the D-Pb values, after normalizing for site hardness are 36  µg/L (acute) and 1.4  µg/L (chronic) (WQCC, 2001). Based overall lack of data on D-Pb effects on brown trout (Table 3.2-11) the TVS concentrations to protect brown trout from chronic effects are recommended for purposes of this UAA. 

Table 3.2-11.  Reported literature values for D-Pb toxicity in brown trout 
	TAXA
	AGE
	HARDNESS (mg/L)
	TIME

(months)
	TYPE
	LC50 (µg/L) 



	Brown trout 
	Fingerlings
	37 (alk=40)
	6-7
	Chronic- deformity
	45

	Brown trout 
	Fingerlings
	37(alk= 40)
	6-7
	Chronic-mortality
	79

	Brown trout
	Fingerlings
	37(alk=40)
	6-7
	NOEC-LOEC
	60-105


(Data from Davies and Brinkman 1994c)

3.2.8
Effects of Lead (D-Pb) Toxicity to Macroinvertebrates
Also similar to results for D-Cd and D-Zn, invertebrates appeared to be less sensitive to D-Pb than fish taxa (Appendix B, Table B18). Drunella mayfly chronic LC50’s were consistent across two studies (3500 µg/L D-Pb). The large-bodied stonefly Pteronarcys was less sensitive with chronic LC50’s ranging from 19200 – 20000 µg/L D-Pb.  Acute and chronic values reported for Tanytarsus chironomids ranged broadly (258µg/L chronic to 224000 µg/L D-Pb acute).  Harrahy (2000) reported that Chironomus midge were sensitive to lower levels of D-Pb in sediment (37.1 µg/L D-Pb)(Appendix B, Table B18).

3.2.9
Summary and Recommendations 

Results from acute and chronic studies on D-Zn, D-Cd, and D-Pb varied widely for each taxa, regardless of similarities in water hardness and other study parameters.  Occasionally, key elements of the study design (length of time, organism age or stage, and water hardness) were not reported.  Furthermore, with the exception of D-Zn, the diversity of studies on toxicity of D-Pb and D-Cd were lacking. In general many toxicity tests are performed using daphnia and chironomid larvae and rainbow trout.  This variability and lack of information made it difficult to draw solid conclusions about how taxonomic groups differed in their responses to these metals.  General patterns included the fact that fish tented to be more sensitive to these metals than invertebrates, especially small fish or fish at early life-stages.

Based on the findings of this UAA the overall recommendations include adoption of a site-specific ELS hardness based criterion for D-Zn, similarly, a hardness based equation for acclimated brown trout as the chronic standard for D-Cd.   Finally, in terms D-Pb, the hardness-based equations outlined in the TVS be maintained as appropriate levels of protection (Table 3.2-12) are recommended.    

Table 3.2-12-- Overall UAA Recommendations for D-Zn, D-Cd, and D-Pb

	
	D-Zn


	D-Cd
	D-Pb

	UAA Recommendation


	ELS Equation 


	Acclimated Adult Trout Equation 
	TVS


3.3
Chemical Assessment


3.3.1
General Overview

In general, historical water-quality data available from an extensive USGS database were used for purposes of this UAA component.  As described in Section 2.0 above, some adjustments to the database were necessary.  With the primary focus in this UAA on trace metals and potential aquatic impacts, the principal objective was to compare the selected trace-metals’ concentrations with applicable water-quality stream standards and to evaluate the adequacy of the Superfund trace-metals (TMs) targets for the Blue River to protect the classified uses.  Current water-quality stream standards involve temporary modification (numeric standards, non-hardness based) as well as hardness-based standards.  Because of largely variable streamflow conditions, generally varying with season of year, certain water-quality characterizations are seasonal-based, corresponding to recurring patterns of distinct high-flow months (May through October) and low-flow months (November-December and January-April).  Where uncertainties are introduced by various vagarities of the available data, these are discussed and possible solutions offered.


3.3.2
Seasonal and Year-to-Year Variations

Figures 3.3-1a and 3.3-1b indicate the seasonal and year-to-year variability in monthly streamflows for available periods of actual record for French Gulch at Breckenridge (Segment 11) and for the Blue River at the Highway 9 Bridge below Breckenridge 

Figure 3.3-1 A & B Seasonal and Year-to-Year Monthly Streamflows
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[image: image8.wmf]B.  Monthly Flows, Blue River at Hwy 9 Bridge below 

Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Figure 3.3-1 C & D Seasonal and Year-to-Year Monthly Streamflows

[image: image9.wmf]C.  Monthly Flows, Blue River at Blue River, CO 

(USGS 09046490, BR-US) -- 1995-2002 WYs
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[image: image10.wmf]D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, 

BR-5) -- 1995-2002 WYs
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(Segment 2), respectively.  Each streamflow record consists of six years; however, the different periods of record for each should be noted.  In Figures 3.3-1c and 3.3-1d, the eight-years’ period of record is given for the two longer-term gaging stations on the Blue River above (USGS gage 09046490) and below (USGS gage 09046600) the Study Area, respectively.  These observed patterns of streamflow have varying but notable influences on observed concentrations of hardness (used in calculation of TVSs; details given in a later section) and of the several trace metals of concern in this UAA.

The time-variability and seasonal patterns of indicator water-quality constituents is given in Figures 3.3-2a through 3.3-2p.  The data sets for several of the monitoring sites result from irregular sampling intervals.  This is exemplified by the time-series data for D-Zn and D-Cd for French Gulch site FG-9 (corresponding with USGS gaging-station 09046530) (Figures 3.3-2a and 3.3-2c).  However, if one considers only the subperiod of more intensive data collection (1996-2000 WYs, in this example; see Figures 3.3-2b and 3.3-2d), then a distinct pattern seasonal variability and a downward time trend are noted.  At present, no explanation can be given in the time-trend of TMs concentrations for the recent subperiod record.

At the upstream French Gulch sites, the number of samples available from the USGS database file was substantially fewer than for site FG-9, which is located at the mouth.  Several examples of this situation are given for the D-Zn and D-Cd time series for French Gulch above the Wellington Mine (site FG-5, Figures 3.3-2e and 3.3-2g) and for French Gulch above Gibson Gulch (site FG-7, Figures 3.3-2f and 3.3-2h).  Note in these examples the irregularly-spaced data, the differing periods of record, and also the observed increases in TMs concentrations in the more the recent-period.  These temporal patterns at the two upstream sites contradict the overall TMs time-series characterization noted previous for the downstream French Gulch site FG-9 (see above and Figures 3.3-2a through 3.3-2d). 

The pronounced TMs increases occurring in the Blue River just downstream from the French Gulch confluence at site BR-2 versus just upstream at of the confluence at BR-1 are indicated for these same indicator trace metals, D-Zn and D-Cd (Figures 3.3-2i through 3.3-2l).  Again, the paucity of data at the upstream location relative to the downstream site is apparent.  The periods of record at these sites are nearly the same (September 1992 through October or November 1999), except in the case of site BR-2 for D-Zn, where data for this variable since May 1987 have been collected.  Some seasonal variability of both D-Zn and D-Cd is apparent for Blue River site BR-2 downstream from French Gulch; also, it is noted that recent-period (1997-1999) TMs concentrations tend to be somewhat greater than for earlier data (since 1987 for D-Zn and since 1992 for D-Cd; Figures 3.3-2j and 3.3-2l).  Recall that these possible time trends are the opposite of those apparent for French Gulch site FG-9; however, the periods of record are quite different, so that a direct comparison cannot be made.

For two CDOW River Watch sites that are comparable with Blue River site BR-2, the general ranges of D-Zn and D-Cd concentrations are quite similar (compare Figures 3.3-2j and 3.3-2l with Figures 3.3-2m, -2o, -2q, and 2s).  For statistical analyses of these TMs, as well for other TMs, if available, these data sets have been combined.  Again, some seasonal patterns are apparent, especially as indicated in the relatively short-term record at site RW-656.

Farther downstream in the Blue River at Coyne Valley Road, the Breckenridge Sanitation District conducted a sampling program, with more focus on D-Zn than on D-Cd (Figures 3.3-2r and 3.3-2t).  The fairly consistent time-series pattern for D-Zn for the 1986-1994 period at this site is noteworthy (Figure 3.3-2r).  After a three-year gap in data collection, samples were collected again for analyses of both D-Zn and T-Zn; with one exception, these indicate considerably less variability than the earlier data.

In the lower part of the Blue River at site BR-3, data for D-Zn and D-Cd concentrations again were irregularly spaced.  However, when one compares overall levels of these TMs in a upstream-to-downstream direction for these several sites downstream from French Gulch, it is apparent how TMs concentrations are being decreased, probably through dilution from mixing of alluvial groundwater entering the stream and from tributary inflows along this stream reach. 
Figure 3.3-3 indicates the year-to-year variability of streamflows for the four gaging-stations with recent periods of record within the general Study Area.  

In order to obtain streamflows for the most recent 8-year period of record (1995-2001), monthly streamflow estimates were pbtaoined using interstation correlations (see Appendix A-6).  The 1995 WY exhibits the highest average streamflows for the eight-year period of record.  Three of the four above-average flow years (Appendix A-1) occurred during the first three years of the eight-year period.  Few water-quality data were collected during the 1995 WY, when flows averaged 175 percent of normal (1995-2002-WY period).  Water-quality data collection by the USGS began in the 1996 WY for French Gulch; this monitoring program by the USGS was discontinued at the end of the 1999 WY; however, the USGS stream gage continued through the 2002 WY.  Most of the mine-related data collection occurred during the 1996-99 calendar years (CYs), which is judged more or less equivalent to the USGS water-quality sampling period for French Gulch.  Hence, the more intensive water-quality data collection from these two primary data sources reflects somewhat of a streamflow bias towards above-normal flows (ranging from 108 to 136 percent of normal for three of the four WYs) at the gaged sites throughout the Study Area.  In other words, most of the available water-quality data characterizes above-average flow conditions.  For the last three below-average water years (2000-2002, being 75, 86, and 28 percent of normal, respectively), relatively few data are available (essentially no data for the 2001 WY and only a single supplemental sampling survey during the end of the 2002 WY).

Figure 3.3-2 A & B Trace Metals Concentrations Time Series
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[image: image12.wmf]B.  09046530/FG-9 -- French Gulch at Breckenridge -- 

D-Zn, October 1995 - June 2000
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Figure 3.3-2 C & D Trace Metals Concentrations Time Series
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[image: image14.wmf]D.  09046530/FG-9 -- French Gulch at Breckenridge -- 

D-Cd, October 1995 - June 2000
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Figure 3.3-2 E & F Trace Metals Concentrations Time Series
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[image: image16.wmf]F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 

September 1992 - November 1999
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Figure 3.3-2 G & H Trace Metals Concentrations Time Series
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[image: image18.wmf]H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 

September 1992 - November 1999
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Page for Figure 3.3-2 I & J Trace Metals Concentrations Time Series


[image: image19.wmf]I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
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[image: image20.wmf]J.  BR-2 -- Blue River below French Gulch -- D-Zn, 

May 1987 - November 1999
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Figure 3.3-2 K & L Trace Metals Concentrations Time Series


[image: image21.wmf]K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
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[image: image22.wmf]L.  BR-2 -- Blue River below French Gulch -- D-Cd, 

September 1992 - November 1999
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Figure 3.3-2 M & N Trace Metals Concentrations Time Series


[image: image23.wmf]M.  RW-179 -- Blue River at French Gulch -- T-Zn, 

October 1992 - April 1998
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[image: image24.wmf]N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan 

River -- D-Zn, October 1993 - November 1999
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Figure 3.3-2 O & P Trace Metals Concentrations Time Series


[image: image25.wmf]O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
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[image: image26.wmf]P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan 

River -- D-Cd, October 1993 - November 1999
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Figure 3.3-2 Q & R Trace Metals Concentrations Time Series


[image: image27.wmf]Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 

April 1997 - September 1998
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[image: image28.wmf]R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
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Figure 3.3-2 S & T Trace Metals Concentrations Time Series
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3.3.3
Streamflow and Water-Quality Time Trends

Both streamflow and water-quality time trends, mentioned previously in this UAA, are summarized here.  Regarding streamflows, the most extensive record of streamflows occurs for the Blue River at/near Dillon (a combined record since the 1911 WY and ongoing, see Appendix A-6A).  Although the entire 92-year period indicates an annual decrease in streamflow averaging nearly 0.4 cfs (Appendix A-6B), the more pronounced decrease occurs during the pre-Reservoir period (1911-1960 WYs), when the flow decrease averages 0.78 cfs yearly (Appendix A-6C).  For the post-Reservoir period (1961-2002 WYs), the Blue River flows increase an average of 0.65 cfs per year (Appendix A-6B).
Regarding water quality, the seasonal but decreasing time trend in concentrations of D-Zn and D-Cd for the shorter-term data record for French Gulch site FG-9 (principally, beginning with the 1996 WY through mid-2000) was discussed previously (see Figures 3.3-2b and 3.3-2d).  At present, no explanation can be given for this downward-trending seasonal pattern; moreover, more fragmented data records for upstream French Gulch sites (namely, sites FG-5 and FG-7) display time patterns opposite to this trend.  However, it is important to keep in mind in this data finding that periods of records differ for the various monitoring sites.


3.3.4
Average Water-Quality Characterization

Summary statistics for various selected streamflow and water-quality monitoring sites are given in Appendix A-2.  In general, these results will be discussed in the following order: (a) French Gulch; (b) Blue River upstream from French Gulch; (c) Blue River downstream from French Gulch and above the confluence with Swan River; and finally (d) Blue River downstream from the Swan River confluence.  The respective CDPHE-WQCD stream segments represented by these are as follows: (a) Stream Segment 11; (b) Stream Segment 1; (c) Stream Segment 2; and (d) Stream Segment 1.  Subsequent sections deal with applicable stream standards as well as TMs targets proposed for the Superfund remedial-action point-of-compliance issue.

Although the “number of samples” for each site is indicated in the statistical summary (Appendix A-2), it reflects in general the number of rows of data included in the USGS database.  Because in many cases two or three data rows for any given site may represent the same sample, the actual number of samples comprising a given site’s data is less.  For this reason and because TMs analyses were not reported for every sample, the number of analyses given below the statistics (average, maximum, and minimum; see Appendix A-2) document the number of values providing the statistics for each variable.  The major focus in this UAA was on selected trace metals, hardness, and field measurements.

French Gulch.—Water-quality for five monitoring sites were used in this UAA to characterize conditions in French Gulch:

· FG-5

French Gulch above Wellington Mine,

· FG-5.5

South French Gulch in vicinity of Mine,

· FG-7

French Gulch above Gibson Gulch,

· FG-8

South French Gulch above Dead Elk Pond, and

· FG-9

French Gulch at Breckenridge (USGS gage 09046530).

Water-quality data records for other French Gulch sites were of short duration or consisted of analyses for a few samples.  In addition, these five sites adequately characterize conditions in the lower stream reaches of French Gulch.  However, it is important to note that different data sources are used in this analysis.  Selected reported data are summarized in Table 3.3-1.  Thirteen months (with some data gaps) constitutes the duration of this special-purpose sampling program, which included also a number of other surface-water and groundwater monitoring sites (USGS, 2002a-d).  Constituent coverage varied from survey to survey; primary focus was made on dissolved TMs species.  Selected statistical results from this data compilation are incorporated into the Appendix A-2 water-quality summary.

The stream-profile changes in average hardness (HRD) and selected average trace-metals (D-Cd, D-Pb, and D-Zn) concentrations along this stream reach of French Gulch are summarized as follows (upstream-to-downstream direction, using the data results for the above-named sites (see Appendix A-2):

Table 3.3-1 – French Gulch Data Summary for Selected Variables


Site
HRD (mg/L)
D-Cd
T-Cd
D-Pb
T-Pb
D-Zn
T-Zn
pH(SU) Q(cfs)

FG-5

59.2
0.24
0.32
0.33
2.22
38.8
37.0
7.41
11.2

FG-5.5

74.8
1.89
1.61
0.16
0.63
478
494
7.04
23.2

FG-6C

1082
91.7
98.2
39.8
181
137K
152K
6.39
0.29

FG-7

137
12.7
11.6
0.89
5.78
7352
7742
7.18
10.1

FG-8

81.8
2.95
2.82
1.21
2.99
694
738
7.10
15.9

FG-9(USGS)
114
6.36
5.72
3.48
18.0
2660
2053
7.41
17.3

[Note:  Keep in mind that numbers of samples and periods of record differ.]
The data results for site FG-5 are judged to represent upstream ambient conditions, with relatively minimal mining-related effects.  From this stream-profile water-quality summary for French Gulch, it is apparent that some mining-related effects of the Wellington-Oro Mine area are impacting water-quality conditions, in terms of nearly one order of magnitude increases in average concentrations of D-Cd and D-Zn species.  However, average D-Pb concentrations decrease from site FG-5 to site FG-5.5.  Average hardness concentrations increase over 30 percent from site FG-5 to FG-5.5, and average stream discharge (based upon measured flows during sampling) more than doubled.

Between these upstream sites (FG-5 and FG-5.5), the localized effects of monitoring-site locations are quite apparent.  Site FG-6C characterizes the Wellington-Oro Mine groundwater upwelling flows, which average less than two percent of upstream French Gulch flows but which contribute quite high trace-metals concentrations.  The dilution of FG-6C poor water-quality conditions by French Gulch is reflected in conditions at site FG-7, located on the north side (close to FG-6C influences) of the rubble remains of the stream channel (due to historical hydraulic mining).  Further dilution by French Gulch (see FG-8 conditions, towards the south side of the channel; hence, further from the mine-related effects) then provides the composite of water-quality conditions characterizing French Gulch as it enters the Blue River (site FG-9/USGS gage 09046530).  A notable exception to this composite water-quality pattern is for D-Pb species; based upon the above stream profile, average D-Pb concentrations are greater for the nearest upstream site that is less related to the Wellington Oro mine (FG-8) than site FG-7 which is more mine-related.  Nonetheless, water-quality conditions as depicted by site FG-9 data are used for this UAA for the best ambient characterization of Blue River Stream Segment 11.

Groundwater characteristics of the lower French Gulch area, in the general proximity of the Wellington-Oro Mine, were reviewed and evaluated.  Although a larger number of monitoring wells have groundwater-quality data compiled by the USGS in the SWQC database, data sets for seven of these wells were selected, based upon numbers of samples and periods of record (generally, 1999-2000 timeframe): wells MA-1, MW-3 (also having earlier sample analyses), MW-6R, MW-8R, MW-9, MW-16, and MW-19.  These compiled results (Appendix A-3) generally confirm the water-quality characteristics of the mine-upwelling water (site FG-6C).  These combined sources (mine upwelling and groundwater) impact French Gulch surface-water quality.  Hence, no further chemical-assessment linkages have been made using the groundwater-quality data for purposes of this UAA.

Blue River Upstream from French Gulch.—For the two Blue River monitoring sites 655 and BR-1 located upstream from the confluence of French Gulch, hardness (HRD) characteristics are quite similar; however, average D-Cd-, D-Cu-, D-Pb-, and D-Zn-species concentrations (see Appendix A-2) all increased in a downstream direction along this relatively short stream segment.  Moreover, for the River Watch (CDOW) site 655 located further upstream, analyses of several other (non-indicator/non-stream-standard) trace metals were not made that were included in the BR-1 data set.  For the indicator trace metals of concern (D-Cd, D-Pb, and D-Zn), average concentrations for data having similar numbers of sample analyses resulted in downstream increases as follows:

Table 3.3-2 – Upper Blue River Data Summary for Selected Variables


Site
HRD (mg/L)
D-Cd
T-Cd
D-Pb
T-Pb
D-Zn
T-Zn
pH(SU) Q(cfs)

655

58.3
0.09
0.13
0.50
0.98
21.1
23.8
8.26
n/a

BR-1

67.9
0.33
1.44
1.36
13.3
89.5
128
7.42
41.6
The data for these sites were considered in characterizing water-quality conditions for the upper subreach of Blue River Stream Segment 1 (see below for the lower subreach characterization).  Comparing water-quality conditions for the Blue River upstream from French Gulch (site BR-1) with French Gulch (site FG-9), the following conditions were noted:

· Blue River streamflows averaged about 240 percent of French Gulch streamflows,

· Hardnesses of the upstream Blue River averaged about 60 percent of French Gulch hardnesses, 

· Average pH conditions of the two streams were comparable, and

· As might be expected, trace-metals species concentrations in the Blue River were substantially and consistently lower than for French Gulch.

Blue River Downstream from French Gulch and Upstream of Swan River.—Water-quality characteristics for this stream reach are provided by data from essentially three monitoring sites: (a) BR-2/BSD_BR0, (b) BSD_BR2, and (c) BR-3/657.  A fourth monitoring site, BSD_BR1, located at the Valleybrook Road bridge, reported only D-Zn data, which were identical with the average D-Zn concentrations just upstream at site BR-2/BSD_BR0 (Appendix A-2).  River Water (RW) sites 179 and 656 are essentially identical with site BR-2/BSD-BR0, which is located just downstream of the French Gulch confluence with the Blue River (Appendix A-2).  Moreover, data for these two RW are limited in terms of constituent coverage, specifically hardness, specific conductance, and several trace metals.  This stream reach currently is designated as Blue River Stream Segment 2.  Water-quality conditions at the two downstream sites in this stream reach reflect gradually increasing contributions of Blue River alluvial groundwater to the surface flows.  Average water-quality and streamflow characteristics are summarized as follows:

Table 3.3-3 – Blue River below French Gulch Data Summary for Selected Variables

Site

HRD (mg/L)
D-Cd
T-Cd
D-Pb
T-Pb
D-Zn
T-Zn
pH(SU) Q(cfs)

BR-2/BSD_BR0
90.9
3.22
3.14
2.16
9.09
1515
1251
7.51
61.4
BSD_BR2

73.3
0.58
0.76
0.76
1.72
249
224
8.07
n/a

BR-3/657

68.4
0.58
0.63
0.85
1.07
114
122
7.62
90.2
Downstream hardness concentrations average 75 percent of upstream hardnesses in this stream reach.  Average pH values are slightly higher than for either the upstream Blue River or French Gulch.  Average streamflows (based upon measurements for discrete samples) averaged 50 percent more downstream than upstream, reflecting alluvial and small-tributary inflows in this stream reach.  In response to these influences, downstream-subreach trace-metals concentrations (site BR-3) are nearly an order-of-magnitude less compared to the upper subreach (site BR-2).  It should be kept in mind that conditions at site BR-2 are considered to provide the “point-of-compliance” comparisons for French Gulch inflow impacts to the Blue River (Adrian Brown, 1999; URS Corporation, 2002b). 

Blue River Downstream from Swan River and above Dillon Reservoir.  Samples collected principally at USGS gage 09046600 constitute the principal data set for characterizing the downstream subreach of Blue River Stream Segment 1.  It is not yet clear whether this gage is coincident with sampling site BR-4 or BR-5.  Nonetheless, both of these sites are located downstream of the Swan River confluence and above Dillon Reservoir.  Henceforth, for purposes of this UAA, this will be referred to as Site BR-5.  Given the long-term historical streamflow record for this location (and its compatible pre-Reservoir gage), considerable data (in terms of period of record and numbers of analyses) are available for this site (Appendix A-2).  Indicator water-quality and streamflow characteristics can be summarized as follows:

Table 3.3-4 – Blue River below Swan River Data Summary for Selected Variables


Site
HRD (mg/L)
D-Cd
T-Cd
D-Pb
T-Pb
D-Zn
T-Zn
pH(SU) Q(cfs)

BR-5

79.7
0.33
1.39
1.83
11.4
32.4
78.6
8.03
146
Several of these average trace-metals concentrations are impacted by relatively high detection limits, particularly in the case of some of the historical analyses.  Otherwise, when compared to upstream conditions at site BR-3, hardness concentrations have increased slightly (about 16 percent), streamflows have increased (nearly 62 percent, based upon discrete sample measurements), and D-Zn concentrations are substantially less.  Based upon daily records, streamflows of the Blue River between these two sites (upstream vs. downstream of Swan River inflows) have nearly doubled: 56.0 cfs for 6-years of data for the SEO site BR-3 versus 108 cfs for the long-term (92-year) record at the USGS site near Dillon). 

In summary, this discussion has attempted to give a general water-quality and streamflow characterization of the several stream reaches addressed in this UAA.  This characterization has been based, with few exceptions, essentially upon available data compiled by the USGS on behalf of SWQC.  As such, the characterization provided herein is data-dependent; additional or other data might alter the stream profiles described in this document.  Nonetheless, an attempt has been made to use as complete data as feasible.  At this point, then, this characterization and associated data are used for assessing stream standards, probability of compliance with water-quality targets, and protection of aquatic life species as identified in the companion aquatic habitat assessment of this UAA.


3.3.5
Average and Seasonal (Low-Flow vs. High-Flow) Indicator Values

This assessment to this point has dealt with period-of-record averages (principally for water-quality characterization) and some aspects of water-quality seasonality (including monthly streamflow variations).  In that this UAA involves mountain streams (both French Gulch and the Blue River), consideration of seasonality in both streamflow and water-quality variations is judged to be critical.  Unfortunately, the attributes of the water-quality data base (irregularity-spaced sampling; stratification of samples towards more samples during higher (spring-summer) flows; differing periods of record) make addressing this consideration in this assessment challenging, to say the least.

Nonetheless, an evaluation of high-flow versus low-flow distinctions in streamflows and associated water-quality conditions has been made.  The appropriate site-specific data sets have been segregated as follows:

· Based upon evaluation of daily streamflow records at several monitoring sites, the “high-flow” period has been defined as data collected during the calendar-months of May through October.  In contrast, the “low-flow” period uses available data for calendar-months November through April.  [Also, see Table 3.3-5.]
· In this manner, seasonality has been defined as contrasting streamflows and water-quality conditions for the two separate 6-month periods.  The April-May and September-October streamflow conditions might justify year-to-year shifting of these two periods; however, it was judged advantageous to retain fixed and equal time periods for comparative the subsequent statistical analyses.

·  One limitation resulting in this segregation of data was that generally low-flow samples are fewer in number than high-flow samples for a given site.  This situation is understandable, in that wintertime conditions during low-flow correspond with times of ice cover of the channel and sometimes completely frozen streams (hence, zero flows).  Despite this disparity in samples collected (hence, also number of analyses or field measurements), it was concluded that this form of high-flow/low-flow data evaluation would be useful in assessing seasonal patterns, both from standpoints of water quality and associated conditions of aquatic habitat.  [Refer to Appendix A-2 for information on numbers of samples and analyses by surface-water monitoring site.]
Using this seasonal distinction, several time-series and X-Y (regression) plots of hardness-flow conditions and interrelationships are given in Appendix A-4.  These graphs illustrate both advantages and concerns of the seasonal segregation of available data sets, in terms of these variables.

Table 3.3-5 Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:
	

	Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).
	
	
	

	
	
	
	
	
	
	
	
	
	

	Month-Year
	BR@BR
	 
	French Gulch
	BR@Hyw9
	BR nr Dillon

	Site:
	 
	BR-US
	 
	FG-9
	 
	BR-3
	 
	BR-5
	 

	Drainage Area:
	42.4
	 
	10.9
	 
	75
	 
	121
	 

	
	
	
	Avg. Qs:
	
	FG-AcFt
	
	BR-AcFt
	
	Avg. Qs:

	Oct-94
	 
	15.2
	 
	3.94
	242
	24.3
	1493
	43.4
	 

	Nov-94
	Low-Flow
	9.77
	
	2.28
	135
	17.2
	1022
	32.8
	

	Dec-94
	
	6.96
	
	1.41
	87
	10.2
	624
	22.3
	

	Jan-95
	
	4.67
	
	0.71
	44
	6.6
	406
	17.0
	

	Feb-95
	
	4.46
	
	0.65
	36
	7.6
	423
	18.5
	

	Mar-95
	
	4.59
	
	0.69
	42
	6.6
	406
	17.0
	

	Apr-95
	 
	6.52
	6.16
	1.28
	76
	14.7
	875
	29.1
	22.8

	May-95
	High-Flow
	26.0
	
	7.25
	445
	81.0
	4974
	128
	

	Jun-95
	
	276
	
	83.93
	4985
	438.4
	26042
	661
	

	Jul-95
	
	327
	
	99.57
	6112
	427.0
	26210
	644
	

	Aug-95
	
	120
	
	36.08
	2215
	150.1
	9213
	231
	

	Sep-95
	
	39.8
	
	11.49
	682
	62.9
	3738
	101
	

	 
	
	
	
	FGnrBreck
	15102
	 
	75427
	
	

	Oct-95
	 
	20.6
	135
	5.15
	 
	39.4
	2419
	65.9
	305

	Nov-95
	Low-Flow
	13.1
	
	3.14
	
	26.5
	1576
	46.7
	

	Dec-95
	
	9.08
	
	2.74
	
	22.2
	1361
	40.2
	

	Jan-96
	
	6.84
	
	1.92
	
	17.7
	1089
	33.6
	

	Feb-96
	
	6.52
	
	2.04
	
	16.5
	913
	31.7
	

	Mar-96
	
	5.27
	
	2.00
	
	12.2
	752
	25.4
	

	Apr-96
	 
	10.3
	8.52
	3.81
	2.61
	35.1
	2086
	59.5
	39.5

	May-96
	High-Flow
	128
	
	38.8
	
	304.3
	18679
	461
	

	Jun-96
	
	142
	
	58.2
	
	335.2
	19909
	507
	

	Jul-96
	
	78.8
	
	19.6
	
	154.8
	9501
	238
	

	Aug-96
	
	30.8
	
	8.17
	
	54.6
	3349
	88.5
	

	Sep-96
	
	21.5
	
	6.21
	
	41.3
	2456
	68.8
	

	 
	
	
	
	
	
	 
	64089
	
	

	Oct-96
	 
	20.9
	70.3
	5.00
	22.7
	37.5
	 
	62.5
	238

	Nov-96
	Low-Flow
	12.5
	
	3.31
	
	26.8
	
	47.8
	

	Dec-96
	
	8.84
	
	2.47
	
	18.9
	
	37.5
	

	Jan-97
	
	6.65
	
	1.87
	
	13.9
	
	31.5
	

	Feb-97
	
	5.41
	
	1.76
	
	10.1
	
	26.2
	

	Mar-97
	
	5.31
	
	2.09
	
	15.0
	
	29.2
	

	Apr-97
	 
	10.1
	8.14
	4.07
	2.60
	30.2
	19.2
	57.2
	38.2

	May-97
	High-Flow
	76.7
	
	20.3
	
	200
	
	290
	

	Jun-97
	
	223
	
	75.0
	
	436
	
	638
	

	Jul-97
	
	116
	
	20.9
	
	175
	
	289
	

	Month-Year

Site

Drainage Area:

Aug-97
	
	BR@BR
BR-US

42.4

89.7
	
	French Gulch

FG-9

10.9
12.4
	
	BR@Hwy9

BR3

75
110
	
	BR nr Dillon

BR-5

121
189
	

	Sep-97
	
	36.5
	
	6.94
	
	61.8
	
	92
	

	 
	
	
	
	
	
	 
	
	
	

	Oct-97
	 
	21.1
	93.8
	4.68
	23.4
	36.9
	170
	59.7
	260

	Nov-97
	Low-Flow
	12.6
	
	3.32
	
	22.2
	
	43.6
	

	Dec-97
	
	8.54
	
	2.50
	
	17.1
	
	30.7
	

	Jan-98
	
	6.17
	
	2.10
	
	15.0
	
	24.9
	

	Feb-98
	
	5.64
	
	1.90
	
	14.6
	
	23.5
	

	Mar-98
	
	5.28
	
	1.96
	
	15.8
	
	24.5
	

	Apr-98
	 
	7.70
	7.66
	2.48
	2.38
	18.2
	17.2
	29.0
	29.4

	May-98
	High-Flow
	50.3
	
	10.8
	
	71.4
	
	126
	

	Jun-98
	
	75.8
	
	22.0
	
	113
	
	190
	

	Jul-98
	
	62.0
	
	18.6
	
	87.5
	
	151
	

	Aug-98
	
	43.8
	
	10.2
	
	64.0
	
	101
	

	Sep-98
	
	27.8
	
	5.88
	
	46.1
	
	65.4
	

	 
	
	
	
	
	
	
	
	
	

	Oct-98
	 
	22.4
	47.0
	5.04
	12.1
	36.4
	69.7
	56.5
	115

	Nov-98
	Low-Flow
	12.6
	
	3.78
	
	21.2
	
	41.9
	

	Dec-98
	
	10.3
	
	2.49
	
	14.5
	
	37.1
	

	Jan-99
	
	5.32
	
	1.90
	
	13.0
	
	28.3
	

	Feb-99
	
	4.68
	
	1.95
	
	12.1
	
	27.1
	

	Mar-99
	
	3.66
	
	1.89
	
	12.7
	
	22.5
	

	Apr-99
	 
	7.59
	7.36
	2.55
	2.43
	16.3
	15.0
	33.8
	31.8

	May-99
	High-Flow
	42.3
	
	14.4
	
	100
	
	170
	

	Jun-99
	
	191
	
	64.3
	
	329
	
	467
	

	Jul-99
	
	130
	
	27.3
	
	207
	
	258
	

	Aug-99
	
	35.6
	
	12.3
	
	55.9
	
	107
	

	Sep-99
	
	18.3
	
	7.05
	
	38.3
	
	60.3
	

	 
	
	
	
	
	
	 
	
	
	

	Oct-99
	 
	18.0
	72.5
	4.64
	21.7
	32.8
	127
	48.9
	185

	Nov-99
	Low-Flow
	11.4
	
	3.02
	
	19.2
	
	32.5
	

	Dec-99
	
	10.5
	
	2.28
	
	15.7
	
	27.5
	

	Jan-00
	
	6.42
	
	1.69
	
	14.4
	
	23.9
	

	Feb-00
	
	5.40
	
	1.63
	
	13.9
	
	22.5
	

	Mar-00
	
	8.31
	
	1.77
	
	16.1
	
	29.5
	

	Apr-00
	 
	9.77
	8.63
	3.92
	2.39
	26.7
	17.7
	51.1
	31.2

	May-00
	High-Flow
	70.3
	
	25.8
	
	141
	
	264
	

	Jun-00
	
	56.1
	
	30.2
	
	141
	
	242
	

	Jul-00
	
	44.4
	
	10.4
	
	79.3
	
	112
	

	Aug-00
	
	35.7
	
	6.19
	
	54.9
	
	71.9
	

	Sep-00
	
	32.0
	
	4.91
	
	51.8
	
	66.2
	

	 
	
	
	
	
	
	 
	
	
	

	Oct-00
	 
	14.5
	42.2
	3.75
	13.5
	29.6
	82.9
	40.7
	133

	Nov-00
	Low-Flow
	12.5
	
	2.66
	
	19.2
	
	30.3
	

	Dec-00
	
	7.65
	
	2.34
	
	16.8
	
	28.7
	

	Month-Year

Site:

Drainage Area:

Jan-01
	
	BR@BR
BR-US

42.4
3.91
	
	French Gulch

FG-9

10.9
2.03
	
	BR@Hwy9
BR-3

75
13.8
	
	BR nr Dillon

BR-5

121
23.3
	

	Feb-01
	
	2.95
	
	1.57
	
	11.5
	
	20.5
	

	Mar-01
	
	2.87
	
	1.80
	
	11.7
	
	19.6
	

	Apr-01
	 
	11.5
	6.90
	3.53
	2.32
	25.7
	16.5
	42.3
	27.5

	May-01
	High-Flow
	64.1
	
	21.3
	
	124
	
	233
	

	Jun-01
	
	115
	
	34.3
	
	192
	
	311
	

	Jul-01
	
	89.2
	
	19.1
	
	133
	
	198
	

	Aug-01
	
	35.0
	
	7.46
	
	56.0
	
	92.3
	

	Sep-01
	
	24.5
	
	5.94
	
	39.5
	
	68.2
	

	 
	
	
	
	
	FG-AcFt
	 
	
	
	

	Oct-01
	 
	14.7
	57.1
	2.99
	184
	27.0
	95.3
	49.8
	159

	Nov-01
	Low-Flow
	12.7
	
	1.87
	111
	18.4
	
	39.4
	

	Dec-01
	
	8.66
	
	1.48
	91
	12.8
	
	28.3
	

	Jan-02
	
	4.60
	
	1.65
	101
	13.0
	
	24.0
	

	Feb-02
	
	3.43
	
	1.55
	86
	12.9
	
	21.3
	

	Mar-02
	
	2.70
	
	1.41
	87
	11.9
	
	18.8
	

	Apr-02
	 
	10.7
	7.13
	2.89
	172
	20.4
	14.9
	36.7
	28.1

	May-02
	High-Flow
	12.6
	
	7.03
	432
	26.8
	
	57.4
	

	Jun-02
	
	11.8
	
	9.11
	541
	31.6
	
	66.0
	

	Jul-02
	
	14.2
	
	3.94
	242
	22.6
	
	44.4
	

	Aug-02
	
	11.5
	
	4.65
	285
	18.0
	
	36.5
	

	Sep-02
	
	10.6
	
	3.63
	216
	15.0
	
	30.8
	

	 
	
	
	
	
	2546
	 
	
	
	

	Oct-94
	 
	15.2
	12.7
	3.94
	242
	24.3
	23.1
	43.4
	46.4


When assessing certain water-quality conditions (in particular, for trace metals subject to applicable stream standards), the 85th-percentile statistic, based upon available ambient data for the period of record, has been used in regulatory deliberations.  For this UAA, consideration has been given to currently applicable stream standards (see next section) and an evaluation of the extent to which recent water-quality data meet or exceed such standards.  For this reason, period-of-record (POR), as well as high-flow and low-flow, 85th-percentile statistics have been included in the statistical analysis of the data.  For this evaluation of seasonal versus period-of-record conditions, indicator streamflow monitoring sites for the various stream segments for this UAA evaluation were selected, as indicated in Table 3.3-6 (units of ug/L, unless otherwise indicated).

Table 3.3-6 --Comparisons of Average and 85th-Percentile Indicator Values

a.
Blue River upstream from French Gulch [Site BR-1 (combine w/ RW site 655)]


Statistic
HRD (mg/L)
D-Cd
T-Cd
D-Zn
T-Zn
SC (umhos/cm) Q(cfs)


POR Avg.
63.0

0.21
0.71
19.4
26.3
132

41.6


POR 85th
73.2

0.25
0.30
29.6
50.1
159

69.6


Hi-Q Avg.
60.7

0.20
0.47
17.5
23.6
133

51.6

Table 3.3-6 -- Statistical Indicator-Value Comparison (continued)


Hi-Q 85th
71.5

0.25
0.25
27.2
38.2
154

91.1


Lo-Q Avg.
74.8

0.12
2.21
28.1
42.4
119

6.7


Lo-Q 85th
81.0

0.21
4.36
40.2
60.0
142

7.6

b.
French Gulch [Site FG-9]


Statistic
HRD (mg/L)
D-Cd
T-Cd
D-Zn
T-Zn
SC (umhos/cm) Q(cfs)


POR Avg.
114

6.4
5.8
2686
2072
251

15.3


POR 85th
158

8.1
8.1
3636
2712
347

30.7


Hi-Q Avg.
95.1

5.6
5.4
2144
1823
208

22.7


Hi-Q 85th
120

7.8
7.6
2709
2281
264

53.9


Lo-Q Avg.
145

7.7
7.0
3460
2822
330

2.7


Lo-Q 85th
160

8.9
9.3
4218
3416
370

3.6

c.
Blue River downstream from French Gulch Site [Point of Compliance, Site BR-2]


Statistic
HRD (mg/L)
D-Cd
T-Cd
D-Zn
T-Zn
SC (umhos/cm) Q(cfs)


POR Avg.
90.2

3.2
3.1
1515
1251
226

52.0


POR 85th
124

5.7
5.3
2691
2126
311

101


Hi-Q Avg.
79.5

2.4
2.4
1253
969
175

70.3


Hi-Q 85th
100

3.4
3.1
2154
1434
237

126


Lo-Q Avg.
129

5.4
6.5
2688
2582
326

4.0


Lo-Q 85th
158

7.2
8.8
3454
3530
432

5.3

d.
Blue River upstream from Swan River [Site BR-3]


Statistic
HRD (mg/L)
D-Cd
T-Cd
D-Zn
T-Zn
SC (umhos/cm) Q(cfs)


POR Avg.
68.4

0.58
0.63
114
122
173

93.3


POR 85th
78.3

0.70
0.80
144
148
216

148


Hi-Q Avg.
67.0

0.58
0.65
120
126
158

120


Hi-Q 85th
76.0

0.70
0.85
150
149
191

206


Lo-Q Avg.
77.1

0.61
0.51
88.9
94.5
198

19.2


Lo-Q 85th
86.2

0.92
0.56
99.8
103
227

25.4

e.
Blue River downstream from Swan River [Site BR-5/USGS 09046600]


Statistic
HRD (mg/L)
D-Cd
T-Cd
D-Zn
T-Zn
SC (umhos/cm) Q(cfs)


POR Avg.
79.7

0.33
1.39
32.4
78.6
146

130


POR 85th
98.0

0.50
0.65
52.9
91.0
175

285

Table 3.3-6 -- Statistical Indicator-Value Comparison (continued)


Hi-Q Avg.
74.6

0.35
0.53
38.3
84.8
136

196


Hi-Q 85th
98.0

0.50
0.50
58.9
94.6
160

397


Lo-Q Avg.
85.8

0.29
5.3
21.9
51.0
159

33.0


Lo-Q 85th
105

0.52
8.6
29.8
51.7
182

45.0

For the Blue River upstream from French Gulch (Table 3.3-6a, site BR-1), most of the data and TMs analyses are for the 1997-2000 period; fewer samples were collected during 1976-77 and 1992-96.  The period-of-record HRD concentration is 63.0 mg/L; whereas, the 85th-percentile HRD concentration is 73.2 mg/L.  The statistics provide a Blue River TMs characterization prior to any influences of French Gulch inflows.  This characterization, based upon available ambient data, can be used for the upstream reach of Blue River Stream Segment 1.  The differences between POR and high-flow statistics are less than between POR and low-flow statistics.  This reflects the normal sampling bias towards higher flows and non-ice-cover conditions (42 samples vs. 8 samples, respectively).  The contrasting average flows at this site between the high-flow season (51.6 cfs) versus the low-flow season (6.7 cfs) indicates flow conditions associated with increases in most TMs concentrations during low flows.  It is noteworthy that no flows occurred at this site during the late-summer period of 2002. 
The French Gulch statistics (Table 3.3-6b, site FG-9) provide a water-quality characterization for Blue River Stream Segment 11 (see next section).  In this case, most of the data and TMs analyses are for the 1996-2000 period; a few samples were collected during 1976-77, 1989, and 1992-95.  The period-of-record HRD concentration for French Gulch is 114 mg/L; whereas, the 85th-percentile HRD concentration is 158 mg/L (both higher than for the Blue River above French Gulch).  The statistics provide a TMs characterization of the French Gulch inflows to the Blue River.  As would be expected, all TMs statistics are substantially (two orders of magnitude) higher than for the Blue River upstream from French Gulch (Tables 3.3-6a vs. 3.3-6b, respectively).  Again, the differences between POR and high-flow statistics for French Gulch are less than between POR and low-flow statistics.  This reflects the sampling bias (not quite as extreme as in the first case for site BR-1) towards collecting samples during higher flows and non-ice-cover conditions (85 samples vs. 47 samples, respectively).  The contrasting average flows at this site between the high-flow season (22.7 cfs) versus the low-flow season (2.7 cfs) indicate flow conditions associated with increases in most TMs concentrations during low flows.  The mean annual French Gulch streamflow, based upon USGS records for the 1996-2001 WYs, was 10.6 cfs, which is nearly 45-percent lower than the POR average (Table 3.3-6b) for 132 water-quality samples.
For the Blue River downstream from French Gulch (Table 3.3-6c, site BR-2), most of the data and TMs analyses are for the 1997-2000 period; a few samples were collected during 1972, 1987-91 (D-Zn only for site BSD_BR0), and 1992-96.  The period-of-record HRD concentration is 90.2 mg/L; whereas, the 85th-percentile HRD concentration is 124 mg/L.  The statistics reflect the commingling of the two streams (Blue River above French Gulch and the French Gulch tributary).  The Blue River TMs characterization at this location (designated as the point-of-compliance for Superfund deliberations; see below) is appreciably influenced by French Gulch inflows.  In other words, ambient water-quality conditions at this location on the Blue River are more similar to those for French Gulch than for the upstream Blue River.  This characterization, based upon available ambient data, can be used for the upstream reach of Blue River Stream Segment 2.  As with the previous two cases, the differences between POR and high-flow statistics are less than between POR and low-flow statistics.  However, in this case, the high-flow statistics reflect more a commingling between these two streams.  In contrast, the low-flow statistics at site BR-2 more closely reflect the characteristics of French Gulch, indicating the greater influence of French Gulch during low-flow conditions.  This situation is confirmed from field observation and available streamflow data, indicating that the percentage of French Gulch inflows is greater during low flows.  As with all monitoring sites, there is a normal sampling bias towards higher flows and non-ice-cover conditions (74 samples vs. 20 samples, respectively).  The contrasting average flows at this site between the high-flow season (70.3 cfs) versus the low-flow season (4.0 cfs) indicates the relative different flow conditions associated with increases in most TMs concentrations during low flows.  [See photo of confluence of French Creek and Blue River on front of this document taken during 9/4/02 field reconnaissance sampling survey.] 

For the Blue River farther downstream in Blue River Stream Segment 2 but upstream from the Swan River (Table 3.3-6d, site BR-3 at the SEO gage), most of the data and TMs analyses are for the 1997-1999 period; a few samples were collected during 1971, 1993-96, and 2000 (only SCs with concurrent flow measurements).  The period-of-record HRD concentration at this location is 68.4 mg/L; whereas, the 85th-percentile HRD concentration is 78.4 mg/L, 26 and 27 percent lower, respectively, than at the upstream site for this stream segment (Tables 3.3-6d vs. 3.3-6c).  The statistics reflect the influence of alluvial groundwater and small tributary inflows between these two monitoring sites (upstream BR-2 vs. downstream BR-3).  The Blue River TMs characterization at this location exhibits substantially lower concentrations (as much as an order of magnitude), reflecting inflows diluting Blue River water quality as established further upstream.  This characterization, based upon available ambient data, can be used for the downstream reach of Blue River Stream Segment 2.  As with the previous three cases, the differences between POR and high-flow statistics are less than between POR and low-flow statistics (Table 3.3-6d).  There is a normal sampling bias towards higher flows and non-ice-cover conditions (38 samples vs. 13 samples, respectively).  The contrasting average flows at this site between the high-flow season (120 cfs) versus the low-flow season (19.2 cfs) indicates the relative different flow conditions associated with TMs concentrations.  However, in contrast with conditions characterized at the upstream sites, in this case TMs concentrations are lower during low-flow conditions than during high-flow conditions (based upon the available data.  The reason for this observed difference in high-flow vs. low-flow TMs patterns at site BR-3 cannot be explained at this time.

For the lower stream reach of the Blue River downstream from the Swan River but above Dillon Reservoir (Table 3.3-6e, site BR-5 at USGS gage-station 09046600), most of the data and TMs analyses are for the period from the mid- to late-1980s through 1998; SC measurements were made beginning in 1971 until 1983 and for recent years.  The period-of-record HRD concentration at this location is 79.7 mg/L; whereas, the 85th-percentile HRD concentration is 98.0 mg/L, reflecting slight increases (17 and 25 percent, respectively), compared to the Blue River monitoring site upstream from the Swan River (Tables 3.3-6e vs. 3.3-6d).  The Blue River TMs characterization at this location exhibits generally lower concentrations (exceptions to this general conclusion can be attributed to high detection limits, in particular for T-Cd), undoubtedly reflecting Swan River inflows.  This characterization, based upon relatively extensive available ambient data (longer period of record than the other monitoring sites), can be used for the downstream reach of Blue River Stream Segment 1.  As with the previous three cases, the differences between POR and high-flow statistics are less than between POR and low-flow statistics (Table 3.3-6e).  As mentioned previously, a relatively high detection limit for one of the T-Cd analyses (11/14/72, 10 ug/L) affects adversely the POR (11 analyses) and low-flow (only 2 analyses) average concentrations for that variable.  There is a normal sampling bias towards higher flows and non-ice-cover conditions (415 samples vs. 281 samples, respectively).  The contrasting average flows at this site between the high-flow season (196 cfs) versus the low-flow season (33.0 cfs) indicates the relative different flow conditions associated with TMs concentrations.  


3.3.6
Trace-Metals (TMs) Standards Exceedances

For this UAA, the following three stream segments are considered:

a. Blue River Stream Segment 1 -- Blue River upstream from French Gulch and downstream from the Swan River,

b. Blue River Stream Segment 11 – French Gulch (lower reach below Lincoln), and

c. Blue River Stream Segment 2 – Blue River downstream from French Gulch and upstream from the Swan River.

Discussed previously are general water-quality characterizations for each of these stream segments, based primarily upon data available from the USGS data provided to SWQC.  In this section, comparisons of ambient water-quality conditions with the various applicable stream standards are given.

Appendix A-8 provide the applicable stream standards for trace metals – either table-value-standards (TVSs) or temporary modifications as numeric standards.  This latter case applies to D-Zn and D-Cd species for both French Gulch (Stream Segment 11) and the Blue River below French Gulch (Stream Segment 2).  As indicated in these tables, the 85th percentile values based upon ambient data compared to these chronic standards are exceeded in both stream segments.  
Both Stream Segments 11 (French Gulch) and 2 (Blue River from below French Gulch to above the Swan River) are listed on the State of Colorado’s 303(d) list for pending total maximum daily loads (TMDLs) assessments (CDPHE-WQCD, 2000).  The listing rationale indicates water-quality impairment involving Cd, Pb, Zn, and pH in the case of French Gulch (Stream Segment 11) and D-Cd and D-Zn in the case of the Blue River (Stream Segment 2).  


3.3.7
Blue River Point-of-Compliance (Superfund Remedial-Action Targets)

The remedial goals for the Wellington-Oro Mine water-treatment project have been identified (URS, 2002b, Section 4).  Specifically, the remediation objective to achieve these goals is to: “Limit concentration of dissolved D-Zn in the Blue River, as measured 115 feet downstream of the confluence with French Gulch, to 225 micrograms per liter (ug/L).”  This essentially is monitoring site BR-2, for which ambient water-quality data and streamflow conditions have been characterized in previous sections.  The likelihood of achieving this remediation goal has been assessed by the USEPA contractor (URS, 2002b, Tables 10 and 11) for D-Cd and D-Zn, respectively.  This assessment concluded that, if remediation treatment had been in place during the 11/98-??/01 period, the effective D-Zn concentrations at the compliance point would have been exceeded in three of 26 days where concurrent data were available for making the calculations.  In reviewing available data relevant to this critical issue for this UAA, it was noted that at least one set of data (3/4/99) was not included.  Moreover, Adrian Brown monthly reports for data reported by URS (2002b, Tables 10 and 11) were not available for this UAA review.  

3.4
Economic Evaluation
Under a CERCLA Prospective Purchaser’s Agreement (PPA), The Town of Breckenridge and Summit County are contemplating the purchase of the Wellington-Oro Mine site and approximately 1800 acres of adjoining property currently owned by B&B Mines for a price of approximately $9 million.  The PPA will also require the construction or purchase of a physical/chemical wastewater collection and treatment facility to improve water quality from the Wellington-Oro Mine.  This facility is estimated to cost between $3.1 and $6.8 million (URS, 2002b).  In addition, the Town and County would be responsible for operation and maintenance of the facility, estimated at $118,000 to $272,000 annually in perpetuity (URS, 2002b).  Related to this PPA is also the development of an award-winning housing development project which is deed restricted for local residents and is located on land previously owned by B&B Mines.

From a public-policy standpoint, consideration should be given to this situation.  Local residents are poised to make substantial investment with on-going financial obligations in order to:

1.
Improve water quality with a goal of establishing a brown trout fishery in

the Blue River below French Creek,

2.
Protect hundreds of acres of private property abutting the Town of

Breckenridge from development, and

3.
Provide needed additional housing for local middle-income residents.

The terms of the CERCLA PPA require that local governments purchase both the Wellinton-Oro Mine, and thus be obligated for construction and operation/maintenance of the treatment facility, along with the 1800 acres of property.  Because of the structure of the PPA, the additional $9 million associated with the purchase of the B&B property should be considered as an actual cost of the water quality remediation effort.  

In addition, water quality is expected to improve substantially in French Creek with the implementation of the CERCLA remediation project.  However, to provide for and to protect aquatic life in the French Creek, some form of habitat restoration project is necessary.  Assuming that permits, easements and other requirements for a habitat improvement project could be attained it is estimated that this project would cost in the range of $4.3 to $5.9 Million (Claffey Ecological Services, 2002).  This cost estimate is complicated by the fact that, unlike Blue River Segment 2, much of the stream segment has been modified by the development of residential homes to within about 25 feet of French Creek.  This physical constraint raises safety issues associated with both access and stream bank stability relative to existing house foundations.  

Unlike the stream restoration of Blue River segment 2, which was paid for by the Town of Breckenridge, in part as mitigation for wetlands losses from the Gold Run Golf Course, no entity is prepared to pay the cost of a stream reclamation project in lower French Gulch.  It is extremely unlikely that reclamation along this stream segment will ever occur, which is partly why the CERCLA design for the Wellington-Oro mine cleanup established a water quality goal in the Blue River downstream from French Creek instead of French Creek itself.  Finally, given that CDOW does not encourage improvement of this segment because of concerns for the protection of the upstream native Colorado River Cutthroat trout population, it may not be the best policy to promote a fishery in segment 11 of the Blue River, that is, lower French Creek.  For these reasons the recommendation of this UAA is to provide a protective water quality standard for aquatic life in Blue River segment 2, but to limit improvements in segment 11 to ambient water quality that will result from the Wellington-Oro treatment facility.













� EMBED Excel.Sheet.8  ���








� The acute and chronic standards are approximately the same, with the chronic standard being slightly higher at increased hardness values. 


� Data collected from the Animas R,; Arkansas R.; Blue R., Eagle R.; French G.; Peru Crk.; & Snake R.


� Due to the lack of studies conducted at high hardness levels that included brown trout, data from brook, and rainbow trout were also used in analysis. 


� Current TVS 


� Acute based on Equation : 0.938[e(0.7409(LnHardness)-4.719)]
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000
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		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]

4.12

0

2.35

3.05

1.83

14.39

1.87

2.19

1.89

2.1

1.36

1.32

0.99

1

0.77

0.89

0.99

1.13

1.13

2.08

2.25

2.26

2.27

2.24

2.68

2.37

5.94

3.57

6.66

8.63

5.29

6.76

3.65

4.05

1.91

1.82

2.39

3

1.15

1.23

1.95

2.42

2.43

2.47

3.41

3.41



		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017

		33052		33052

		33066		33066

		33108		33108

		33136		33136

		33165		33165

		33374		33374

		33436		33436

		33745		33745

		33773		33773

		33808		33808

		33843		33843

		33857		33857

		33885		33885

		34464		34464

		34499		34499

		34534		34534

		34569		34569

		34604		34604

		34632		34632

		35878		35878

		35998		35998

		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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October 1992 - April 1998
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Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows

BR@BR

BR@Hyw9



		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000
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C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
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D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000
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Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999
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J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999
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L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
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Sample Date
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I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999
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N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999
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Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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		34894
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Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Annual Streamflow, cfs

Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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Annual Mean Streamflow, cfs

A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation

y = 0.6705x - 4.7828
R2 = 0.98

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Fig3.3-1

		39.40315

		26.52955

		22.1713

		17.746

		16.47205

		12.2479

		35.11195

		304.3177

		335.1607

		154.7962

		54.55645

		41.3476

		37.5

		26.8

		18.9

		13.9

		10.1

		15

		30.2

		200

		436

		175

		110

		61.8

		36.9

		22.2

		17.1

		15

		14.6

		15.8

		18.2

		71.4

		113

		87.5

		64

		46.1

		36.4

		21.2

		14.5

		13

		12.1

		12.7

		16.3

		100

		329

		207

		55.9

		38.3

		32.8

		19.2

		15.7

		14.4

		13.9

		16.1

		26.7

		141

		141

		79.3

		54.9

		51.8

		29.6

		19.2

		16.8

		13.8

		11.5

		11.7

		25.7

		124

		192

		133

		56

		39.5



Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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Sample Date

Dissolved-Zinc Concentration, ug/L

A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355
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		36391
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		36408

		36416

		36420

		36426
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		36441
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		36509

		36539

		36539
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		36571

		36601

		36601
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		36629
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		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000
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		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298
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		36321

		36321
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		36391

		36391
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		36509

		36539
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		36571
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		36679
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		36698
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		36761
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		36782

		36783
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		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record
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		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000
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		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999
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		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453
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Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999
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		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999
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		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999
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		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999
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		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999
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		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999
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		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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0.3
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0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows

BR@BR

BR@Hyw9



		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows

BR@BR
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Tab3.3-7A

		34608

		34639

		34669

		34700

		34731

		34759

		34790

		34820

		34851

		34881

		34912

		34943

		34973

		35004

		35034

		35065

		35096

		35125

		35156

		35186

		35217

		35247

		35278

		35309

		35339

		35370

		35400

		35431

		35462

		35490

		35521

		35551

		35582

		35612

		35643

		35674

		35704

		35735

		35765

		35796

		35827

		35855

		35886

		35916

		35947

		35977

		36008

		36039

		36069

		36100

		36130

		36161

		36192

		36220

		36251

		36281

		36312

		36342

		36373

		36404

		36434

		36465

		36495

		36526

		36557

		36586

		36617

		36647

		36678

		36708

		36739

		36770

		36800

		36831

		36861

		36892

		36923

		36951

		36982

		37012

		37043

		37073

		37104

		37135

		37165

		37196

		37226

		37257

		37288

		37316

		37347

		37377

		37408

		37438

		37469

		37500



Month

Streamflow, cfs
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
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		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]

4.12

0

2.35

3.05

1.83

14.39

1.87

2.19

1.89

2.1

1.36

1.32

0.99

1

0.77

0.89

0.99

1.13

1.13

2.08

2.25

2.26

2.27

2.24

2.68

2.37

5.94

3.57

6.66

8.63

5.29

6.76

3.65

4.05

1.91

1.82

2.39

3

1.15

1.23

1.95

2.42

2.43

2.47

3.41

3.41



		31504		31504

		31537		31537

		31565		31565

		31600		31600
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998

[1/2-DL]

0.85

0.84

0.05

0.77

0.64

0.66

0.7

0.81

0.66

0.73

0.5

0.5



		





		

		1995		1995		1995		1995

		1996		1996		1996		1996

		1997		1997		1997		1997

		1998		1998		1998		1998

		1999		1999		1999		1999

		2000		2000		2000		2000

		2001		2001		2001		2001

		2002		2002		2002		2002



BR@BR

French Gulch

BR@Hyw9

BR nr Dillon

Water year

Annual Streamflow, cfs

Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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Cd_wf
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)

y = 0.3701x - 2.5194
R2 = 0.94

20.9

12.5

8.84

6.65

5.41

5.31

10.1

76.7

223

116

89.7

36.5

21.1

12.6

8.54

6.17

5.64

5.28

7.7

50.3

75.8

62

43.8

27.8

22.4

12.6

10.3

5.32

4.68

3.66

7.59

42.3

191

130

35.6

18.3

18

11.4

10.5

6.42

5.4

8.31

9.77

70.3

56.1

44.4

35.7

32

14.5

12.5

7.65

3.91

2.95

2.87

11.5

64.1

115

89.2

35

24.5

14.7

12.7

8.66

4.6

3.43

2.7

10.7

12.6

11.8

14.2

11.5

10.6



Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000
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C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record
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Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7
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9

8

8
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6

6

6
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6

7
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7
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8

9

8
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8

6.2
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5.7
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3
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4
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8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3
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9.5

5.2
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6.3
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20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750
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		33052
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		33136
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		33745

		33773
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		33843
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		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999
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460

1230
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1870
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490

1770
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2946
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326

313
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1488
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2203
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1405
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3340

3460
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330

830
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		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999
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		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999
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		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999
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		34568
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		35269
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		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999
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		34263
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		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014
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		36014
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		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]
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		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6
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		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]
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		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017

		33052		33052

		33066		33066

		33108		33108

		33136		33136

		33165		33165

		33374		33374

		33436		33436

		33745		33745

		33773		33773

		33808		33808

		33843		33843

		33857		33857

		33885		33885

		34464		34464

		34499		34499

		34534		34534

		34569		34569

		34604		34604

		34632		34632

		35878		35878

		35998		35998

		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998

210

150

380

220

180

180

200

250

190

340

280

200

170

170

190

400

320

220

230

150

140

160

400

340

160

180

180

120

360

190

250

240

280

190

370

180

320

290

310

260

210

110

390

280

260

290

290

340

245

267

615

189

190

202

202

228

213

236

49.4

50.1



		35998		35998

		36014		36014

		36014		36014
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		36061		36061
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Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Water year

Annual Streamflow, cfs

Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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Water Year

Annual Mean Streamflow, cfs

A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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Water Year

Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960



Water Year

Annual Mean Streamflow, cfs

C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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Water Year

Annual Mean Streamflow, cfs

D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Tab3.3-7A

		34608

		34639

		34669

		34700

		34731

		34759

		34790

		34820

		34851

		34881

		34912

		34943

		34973

		35004

		35034

		35065

		35096

		35125

		35156

		35186

		35217

		35247

		35278

		35309

		35339

		35370

		35400

		35431

		35462

		35490

		35521

		35551

		35582

		35612

		35643

		35674

		35704

		35735

		35765

		35796

		35827

		35855

		35886

		35916

		35947

		35977

		36008

		36039

		36069

		36100

		36130

		36161

		36192

		36220

		36251

		36281

		36312

		36342

		36373

		36404

		36434

		36465

		36495

		36526

		36557

		36586

		36617

		36647

		36678

		36708

		36739

		36770

		36800

		36831

		36861

		36892

		36923

		36951

		36982

		37012

		37043

		37073

		37104

		37135

		37165

		37196

		37226

		37257

		37288

		37316

		37347

		37377

		37408

		37438

		37469

		37500



Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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Dissolved-Zinc Concentration, ug/L

A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record

2000

1500

2800

4500

1900

1830

2872

3337

2199

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110

1530



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294
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Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows

BR@BR

BR@Hyw9



		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows

BR@BR

BR@Hyw9
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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Annual Mean Streamflow, cfs

C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000
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		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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Sample Date

Cadmium Concentration, ug/L

T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86



		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002



Water Year

Annual Mean Streamflow, cfs

D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record

2000

1500

2800

4500

1900

1830

2872

3337

2199

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110

1530



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7
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11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2
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17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999
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2.68
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1.91

2.39

1.15

2.6
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2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999
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		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999
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		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71
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70
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		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]
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0.61

0.68

0.77
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0.71
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0.47

0.53
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0.58

0.59
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0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40
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30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41
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1.52
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4.12
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		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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0

1280

1349

686

734

635

672

596

692
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0
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3520
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1028
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1082

1229

1259

1405
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		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]
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0
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3.05
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14.39

1.87
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1.89
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1.13
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1.15
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2.47

3.41
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		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017

		33052		33052

		33066		33066

		33108		33108

		33136		33136

		33165		33165

		33374		33374

		33436		33436

		33745		33745

		33773		33773

		33808		33808

		33843		33843

		33857		33857

		33885		33885

		34464		34464

		34499		34499

		34534		34534

		34569		34569

		34604		34604

		34632		34632

		35878		35878

		35998		35998

		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998

210

150

380

220

180

180

200

250

190

340

280

200

170

170

190

400

320

220

230

150

140

160

400

340

160

180

180

120

360

190

250

240

280

190

370

180

320

290

310

260

210

110

390

280

260

290

290

340

245

267

615

189

190

202

202

228

213

236

49.4

50.1



		35998		35998
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		36028		36028

		36028		36028

		36047		36047
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		36061		36061

		37503		37503



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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BR@BR

French Gulch

BR@Hyw9
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Water year

Annual Streamflow, cfs

Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37503



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record

2000

1500

2800

4500

1900

1830

2872

3337

2199

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110

1530



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
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Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows

BR@BR

BR@Hyw9



		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.






_1113226101.xls
Chart16

		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



Fig3.1-1

		



&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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Dissolved-Zinc Concentration, ug/L

A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows

y = 0.3067x - 0.7197
R2 = 0.91

5.15

3.14

2.74

1.92

2.04

2

3.81

38.8

58.2

19.6

8.17

6.21

5

3.31

2.47

1.87

1.76

2.09

4.07

20.3

75

20.9

12.4

6.94

4.68

3.32

2.5

2.1

1.9

1.96

2.48

10.8

22

18.6

10.2

5.88

5.04

3.78

2.49

1.9

1.95

1.89

2.55

14.4

64.3

27.3

12.3

7.05

4.64

3.02

2.28

1.69

1.63

1.77

3.92

25.8

30.2

10.4

6.19

4.91

3.75

2.66

2.34

2.03

1.57

1.8

3.53

21.3

34.3

19.1

7.46

5.94



Tab3.3-1

		62.5

		47.8

		37.5

		31.5

		26.2

		29.2

		57.2

		290

		638

		289

		189

		92

		59.7

		43.6

		30.7

		24.9

		23.5

		24.5

		29

		126

		190

		151

		101

		65.4

		56.5

		41.9

		37.1

		28.3

		27.1

		22.5

		33.8

		170

		467

		258

		107

		60.3

		48.9

		32.5

		27.5

		23.9

		22.5

		29.5

		51.1

		264

		242

		112

		71.9

		66.2

		40.7

		30.3

		28.7

		23.3

		20.5

		19.6

		42.3

		233

		311

		198

		92.3

		68.2

		49.8

		39.4

		28.3

		24

		21.3

		18.8

		36.7

		57.4

		66

		44.4

		36.5

		30.8



Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record
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8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]

4.12

0

2.35

3.05

1.83

14.39

1.87

2.19

1.89

2.1

1.36

1.32

0.99

1

0.77

0.89

0.99

1.13

1.13

2.08

2.25

2.26

2.27

2.24

2.68

2.37

5.94

3.57

6.66

8.63

5.29

6.76

3.65

4.05

1.91

1.82

2.39

3

1.15

1.23

1.95

2.42

2.43

2.47

3.41

3.41



		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017

		33052		33052

		33066		33066

		33108		33108

		33136		33136

		33165		33165

		33374		33374

		33436		33436

		33745		33745

		33773		33773

		33808		33808

		33843		33843

		33857		33857

		33885		33885

		34464		34464

		34499		34499

		34534		34534

		34569		34569

		34604		34604

		34632		34632

		35878		35878

		35998		35998

		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998

210

150

380

220

180

180

200

250

190

340

280

200

170

170

190

400

320

220

230

150

140

160

400

340

160

180

180

120

360

190

250

240

280

190

370

180

320

290

310

260

210

110

390

280

260

290

290

340

245

267

615

189

190

202

202

228

213

236

49.4

50.1



		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
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		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]

4.12

0

2.35

3.05

1.83

14.39

1.87

2.19

1.89

2.1

1.36

1.32

0.99

1

0.77

0.89

0.99

1.13

1.13

2.08

2.25

2.26

2.27

2.24

2.68

2.37

5.94

3.57

6.66

8.63

5.29

6.76

3.65

4.05

1.91

1.82

2.39

3

1.15

1.23

1.95

2.42

2.43

2.47

3.41

3.41



		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017

		33052		33052

		33066		33066

		33108		33108

		33136		33136

		33165		33165

		33374		33374

		33436		33436

		33745		33745

		33773		33773

		33808		33808

		33843		33843

		33857		33857

		33885		33885

		34464		34464

		34499		34499

		34534		34534

		34569		34569

		34604		34604

		34632		34632

		35878		35878

		35998		35998

		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998

210

150

380

220

180

180

200

250

190

340

280

200

170

170

190

400

320

220

230

150

140

160

400

340

160

180

180

120

360

190

250

240

280

190

370

180

320

290

310

260

210

110

390

280

260

290

290

340

245

267

615

189

190

202

202

228

213

236

49.4

50.1



		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998

[1/2-DL]

0.85

0.84

0.05

0.77

0.64

0.66

0.7

0.81

0.66

0.73

0.5

0.5



		





		

		1995		1995		1995		1995
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960



Water Year

Annual Mean Streamflow, cfs

C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.






_1113224885.xls
Chart10

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



Fig3.1-1

		



&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002



Water Year

Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960



Water Year

Annual Mean Streamflow, cfs

C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs

43.4

32.8

22.3

17

18.5

17

29.1

128

661

644

231

101

65.9

46.7

40.2

33.6

31.7

25.4

59.5

461

507

238

88.5

68.8

62.5

47.8

37.5

31.5

26.2

29.2

57.2

290

638

289

189

92

59.7

43.6

30.7

24.9

23.5

24.5

29

126

190

151

101

65.4

56.5

41.9

37.1

28.3

27.1

22.5

33.8

170

467

258

107

60.3

48.9

32.5

27.5

23.9

22.5

29.5

51.1

264

242

112

71.9

66.2

40.7

30.3

28.7

23.3

20.5

19.6

42.3

233

311

198

92.3

68.2

49.8

39.4

28.3

24

21.3

18.8

36.7

57.4

66

44.4

36.5

30.8



Fig3.1-1

		



&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation

y = 0.6705x - 4.7828
R2 = 0.98

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Fig3.3-1

		39.40315

		26.52955

		22.1713

		17.746

		16.47205

		12.2479

		35.11195

		304.3177

		335.1607

		154.7962

		54.55645

		41.3476

		37.5

		26.8

		18.9

		13.9

		10.1

		15

		30.2

		200

		436

		175

		110

		61.8

		36.9

		22.2

		17.1

		15

		14.6

		15.8

		18.2

		71.4

		113

		87.5

		64

		46.1

		36.4

		21.2

		14.5

		13

		12.1

		12.7

		16.3

		100

		329

		207

		55.9

		38.3

		32.8

		19.2

		15.7

		14.4

		13.9

		16.1

		26.7

		141

		141

		79.3

		54.9

		51.8

		29.6

		19.2

		16.8

		13.8

		11.5

		11.7

		25.7

		124

		192

		133

		56

		39.5



Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Tab3.3-7A

		34608

		34639

		34669

		34700

		34731

		34759

		34790

		34820

		34851

		34881

		34912

		34943

		34973

		35004

		35034

		35065

		35096

		35125

		35156

		35186

		35217

		35247

		35278

		35309

		35339

		35370

		35400

		35431

		35462

		35490

		35521

		35551

		35582

		35612

		35643

		35674

		35704

		35735

		35765

		35796

		35827

		35855

		35886

		35916

		35947

		35977

		36008

		36039

		36069

		36100

		36130

		36161

		36192

		36220

		36251

		36281

		36312

		36342

		36373

		36404

		36434

		36465

		36495

		36526

		36557

		36586

		36617

		36647

		36678

		36708

		36739

		36770

		36800

		36831

		36861

		36892

		36923

		36951

		36982

		37012

		37043

		37073

		37104

		37135

		37165

		37196

		37226

		37257

		37288

		37316

		37347

		37377

		37408

		37438

		37469

		37500



Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37503



Zn_wf
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999
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1.36

0.99

0.77
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1.13
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2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999
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		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999
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		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71
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70
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		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]
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0.5
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0.61

0.68

0.77

0.64

0.71
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0.47

0.53
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0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40
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30

10

5

70

20

80
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		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78
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6.17
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2.41
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0
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1.46
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0.84

1.52

1.5
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4.12
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		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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0
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3320

3260
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3520
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1028
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1033

1082

1229

1259

1405
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		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]
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0

2.35

3.05

1.83

14.39

1.87
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1.89

2.1
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0.99

1
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0.89
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1.13
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3

1.15
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1.95

2.42

2.43

2.47

3.41
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		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017

		33052		33052

		33066		33066

		33108		33108

		33136		33136

		33165		33165

		33374		33374

		33436		33436

		33745		33745

		33773		33773

		33808		33808

		33843		33843

		33857		33857

		33885		33885

		34464		34464

		34499		34499

		34534		34534

		34569		34569

		34604		34604

		34632		34632

		35878		35878

		35998		35998

		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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		36028		36028

		36028		36028

		36047		36047
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		36061		36061

		37503		37503



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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BR@BR

French Gulch
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Water year

Annual Streamflow, cfs

Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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Water Year

Annual Mean Streamflow, cfs

A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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Annual Mean Streamflow, cfs

D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



Fig3.1-1

		



&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37503



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record

2000

1500

2800

4500

1900

1830

2872

3337

2199

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110

1530



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960



Water Year

Annual Mean Streamflow, cfs

C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows

BR@BR

BR@Hyw9



		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record

2000

1500

2800

4500

1900

1830

2872

3337

2199

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110

1530



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999
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Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999
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L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Sample Date

Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998

[1/2-DL]

0.85

0.84

0.05

0.77

0.64

0.66

0.7

0.81

0.66

0.73

0.5

0.5



		





		

		1995		1995		1995		1995

		1996		1996		1996		1996

		1997		1997		1997		1997

		1998		1998		1998		1998

		1999		1999		1999		1999

		2000		2000		2000		2000

		2001		2001		2001		2001

		2002		2002		2002		2002



BR@BR

French Gulch

BR@Hyw9

BR nr Dillon

Water year

Annual Streamflow, cfs

Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002



Water Year

Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000

3090

3040

3930

3520

2910

4350

3470

2670

2260

2310

2072.8

1830

2050

2150

2216.4

2480

2370

2440

3070

3660

4110

4450

4040

4290

4450

2610

2630

2390

1990

1790

2460

2730

3120

3570

3490

4230

4230

3720

3300

2100

1480

1560

1240

1280

1590

1620

2000

2490

2330

3470

4000

3620

3400

3500

3490

3240

3210

3260

3170

3380

2670

1650

1440

1230

1510

1550

1460

1590

1590

1730

1790

1900

2250

2190

2980

3370

1110



		27899

		27996

		28131

		32631

		32771

		33814

		33814

		33869

		33869

		34263

		34289

		34569

		34569

		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Month

Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs

70.4

20.9

104.4

163

39.5

12.7

88.5

139

51.2

13

94.9

149

27.4

7.23

43.6

72.7

40.4

12.1

71.5

109

25.8

8.04

50.6

82.9

32.1

8.84

56.3

92.7

9.88

3.52

19.2

37.9



		



&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)

114

159

120

186

115

118

146

155

96.1

121

169

100

155

123

98

166

127

145

116

114

89.8

104

96.7

75

89.4

149

77.2

121

106

67.2

97.4

108

107

86.2

103

102

150

129

131

98.3

141

122

109

49.7

75.3

96.9

141

104

86.7

86

72

92.8

45.8

60

144

54.7

60.5

81.2

86.4

131

103

82.5

95.8

85.2

90.4

74.9

54.3

102

102

113

56.4

101

159

168

130

91.7

82.2

84.8

87.8

74.5

95.3

74

97.9

69.7

163

139

149

72.7

109

82.9

92.7

37.9



		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002



Water Year

Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs

15.2

9.77

6.96

4.67

4.46

4.59

6.52

26

276

327

120

39.8

20.6

13.1

9.08

6.84

6.52

5.27

10.3

128

142

78.8

30.8

21.5

20.9

12.5

8.84

6.65

5.41

5.31

10.1

76.7

223

116

89.7

36.5

21.1

12.6

8.54

6.17

5.64

5.28

7.7

50.3

75.8

62

43.8

27.8

22.4

12.6

10.3

5.32

4.68

3.66

7.59

42.3

191

130

35.6

18.3

18

11.4

10.5

6.42

5.4

8.31

9.77

70.3

56.1

44.4

35.7

32

14.5

12.5

7.65

3.91

2.95

2.87

11.5

64.1

115

89.2

35

24.5

14.7

12.7

8.66

4.6

3.43

2.7

10.7

12.6

11.8

14.2

11.5

10.6



Tab3.3-7B

		34608

		34639

		34669

		34700

		34731

		34759

		34790

		34820

		34851

		34881

		34912

		34943

		34973

		35004

		35034

		35065

		35096

		35125

		35156

		35186

		35217

		35247

		35278

		35309

		35339

		35370

		35400

		35431

		35462

		35490

		35521

		35551

		35582

		35612

		35643

		35674

		35704

		35735

		35765

		35796

		35827

		35855

		35886

		35916

		35947

		35977

		36008

		36039

		36069

		36100

		36130

		36161

		36192

		36220

		36251

		36281

		36312

		36342

		36373

		36404

		36434

		36465

		36495

		36526

		36557

		36586

		36617

		36647

		36678

		36708

		36739

		36770

		36800

		36831

		36861

		36892

		36923

		36951

		36982

		37012

		37043

		37073

		37104

		37135

		37165

		37196

		37226

		37257

		37288

		37316

		37347

		37377

		37408

		37438

		37469

		37500



Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698

		36698

		36706

		36713

		36726

		36726

		36726

		36761

		36761

		36782

		36783

		36817

		36860

		36930

		36969

		36986

		37026

		37055

		37090

		37144

		37144



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record

6

4

5

7.1

4.3

6

6.6

7.4

5.4

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8

4.9



		34995

		34995

		35024

		35083

		35117

		35145

		35172

		35172

		35178

		35186

		35193

		35194

		35194

		35201

		35201

		35207

		35207

		35207

		35211

		35211

		35211

		35215

		35221

		35223

		35226

		35226

		35227

		35227

		35230

		35237

		35237

		35241

		35241

		35264

		35264

		35268

		35268

		35269

		35269

		35271

		35292

		35292

		35317

		35346

		35346

		35382

		35382

		35412

		35412

		35446

		35446

		35482

		35482

		35495

		35508

		35508

		35523

		35538

		35538

		35544

		35548

		35548

		35557

		35562

		35572

		35572

		35577

		35577

		35584

		35584

		35593

		35593

		35598

		35605

		35620

		35628

		35639

		35653

		35653

		35689

		35689

		35726

		35726

		35753

		35753

		35779

		35779

		35815

		35815

		35873

		35877

		35877

		35906

		35906

		35922

		35933

		35956

		35962

		36005

		36012

		36026

		36053

		36055

		36062

		36062

		36102

		36102

		36131

		36131

		36180

		36195

		36195

		36222

		36230

		36256

		36257

		36257

		36265

		36276

		36280

		36286

		36287

		36287

		36298

		36321

		36321

		36321

		36355

		36355

		36390

		36391

		36391

		36408

		36416

		36420

		36426

		36426

		36439

		36440

		36441

		36453

		36453

		36453

		36466

		36481

		36481

		36509

		36509

		36539

		36539

		36571

		36571

		36601

		36601

		36608

		36629

		36629

		36656

		36656

		36656

		36671

		36679

		36685

		36692

		36698



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, October 1995 - June 2000

7

8

9

8

7

11

11

9

8

8

5.7

6

6

6

5.6

6

7

6.8

7

7.9

8

9

8

10.2

10.1

8.1

7.3

8

6.2

4.4

5.9

5.7

7.3

7.3

7.4

8.6

8.9

8.7

7.5

5.4

3.8

3.7

3

3.1

3.7

4.1

4.2

5.1

4

7.9

7.7

7.3

7.5

7.8

7.3

7.6

7.4

8.4

8.2

7.9

6.4

4.1

4

2.8

3.6

3.4

3.8

3.8

3.9

4.1

4

4.3

5.5

5.3

2.8



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

J.  BR-2 -- Blue River below French Gulch -- D-Zn, 
May 1987 - November 1999

3450

630

460

1230

2700

3000

3000

1000

530

960

1730

1870

2450

2120

640

490

1770

1920

2200

1020

580

1000

1720

1710

2190

1150

920

530

560

1930

860

2150

1887

2640

3077

2946

590

1450

543

589.4

376.7

1970

1280

686

635

596

432

326

313

290

506

944

1086

1488

3320

3400

3780

2203

717

1008

479

1110

1033

1229

1610

1405

2040

2360

4070

3340

3460

3410

520

330

830

1180

1480

1290

1210

1300

2230

1660



		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

L.  BR-2 -- Blue River below French Gulch -- D-Cd, 
September 1992 - November 1999

5.1

6.7

6.8

1.7

4

2

1.5

1.1

4.12

2.35

1.83

1.87

1.89

1.36

0.99

0.77

0.5

0.99

1.13

2.25

2.27

2.68

5.94

6.66

5.29

4.15

1.91

2.39

1.15

2.6

1.95

2.43

3.4

3.41

4.3

4

7.6

7.2

7.2

8.2

1.4

0.6

1.9

2.8

3.3

3.1

3

3

5.1

4.1



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

I.  BR-1 -- Blue River above French Gulch -- D-Zn, 
September 1992 - October 1999

11

22

23

7

12.4

8.8

10

20

20

20

20

10

10

10

20

10

30

5

20

20



		33869

		33869

		34263

		34289

		34569

		34569

		35226

		35226

		35269

		35269

		36060

		36061

		36102

		36102

		36131

		36131

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36465

		36481



Ag_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

K.  BR-1 -- Blue River above French Gulch -- D-Cd, 
September 1992 - October 1999

0.25

0.25

0.25

0.25

0.025

0.25

0.2

0.2

1.5

0.2

0.05

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.05



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L

N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999

71

60

70

242.7

131.2

122

121

124

197

170

168

122

113

114

146

132

99

201

103

134

79

100

89

93

110

115

100

70

100

70

70

90

170

100

130

110

110

120

100

100

90

80



		34263

		34289

		34568

		34568

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35663

		35675

		35683

		35694

		35713

		35753

		35769

		35886

		35920

		35920

		35977

		35977

		35998

		35998

		35998

		36014

		36014

		36014

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36354

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36453

		36453

		36462

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999

[1/2-DL]

0.25

0.25

0.5

0.9

0.5

0.6

0.61

0.68

0.77

0.64

0.71

0.54

0.47

0.53

0.53

0.58

0.59

0.58

0.46

0.44

0.39

0.66

0.43

0.58

0.51

0.56

0.7

0.54

0.5

1.5

0.6

0.2

0.5

0.6

0.6

0.5

0.7

0.6

0.4

0.8

0.7

0.5

0.5

0.5



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



84

Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999

23.4

32.6

20

40

10

30

10

5

70

20

80

50



		35227

		35227

		35268

		35268

		36060

		36060

		36102

		36102

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36416

		36426

		36426

		36441

		36453

		36453



0.25

Sample Date

Dissolved-Cadmium Concentration, ug/L

G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999

0.25

0.25

0.2

0.2

0.3

0.1

0.1

0.3

0.3

0.1

0.2

0.2



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Zn_wu

Sample Date

Total-Zinc Concentration, ug/L

M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998

2875

3830

3670

4345

64

3635

3805

3900

2030

413

311

487

210

328

294

309

1630

2940

0

0

0

3500

1954

1424

670

433

414

417

448

528

361

461

707

654

1043

1780

3710

3160

3420

5100

4050

4610

5100

3790

976

858

665

488

704

176

250

250

506

516

448

453

386

0

288

2620

353

319

712

1119

197

2590

212

185



		33903

		33920

		33974

		34015

		34032

		34050

		34067

		34080

		34086

		34102

		34121

		34131

		34138

		34145

		34152

		34159

		34166

		34201

		34231

		34268

		34288

		34318

		34344

		34372

		34379

		34421

		34442

		34452

		34458

		34465

		34472

		34479

		34498

		34506

		34512

		34520

		34526

		34540

		34568

		34598

		34638

		34666

		34681

		34725

		34757

		34806

		34815

		34828

		34835

		34862

		34876

		34883

		34894

		34967

		35137

		35171

		35178

		35206

		35219

		35227

		35237

		35243

		35270

		35278

		35533

		35556

		35591

		35606

		35681

		35711

		35825

		35853

		35871

		35908



Cd_wu

Sample Date

Total-Cadmium Concentration, ug/L

O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998

4.78

4.88

5.11

6.17

0.25

5.61

6.05

6.64

6.16

1.47

0.93

1.99

1.2

1.09

1.08

0.9

3.99

5.42

8

10

8

7.7

4.18

3.51

1.84

0.94

0.88

1

1.03

1.15

0.82

1.05

1.33

1.45

2.08

2.41

5

2.68

4.19

3.75

0

2.82

8.69

5.91

2.08

2.42

1.98

1.4

1.46

0.79

0.99

0.84

1.52

1.5

1.53

1.46

1.21

0

1.05

4.12

2.77

0.88

0.69

1.72

2.59

0.68

4.99

0.75

0.77



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Zn_wf

Zn_wu

Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998

1970

0

1280

1349

686

734

635

672

596

692

432

442

326

351

313

323

0

413

506

498

944

955

1086

1100

1488

1468

3320

3260

3400

3520

3780

3620

2094

2203

717

721

1008

1028

479

494

1033

1082

1229

1259

1405

1425



		35544		35544

		35558		35558

		35566		35566

		35571		35571

		35585		35585

		35599		35599

		35613		35613

		35627		35627

		35663		35663

		35675		35675

		35683		35683

		35697		35697

		35713		35713

		35753		35753

		35771		35771

		35886		35886

		35920		35920

		35977		35977

		35998		35998

		36014		36014

		36028		36028

		36047		36047

		36061		36061



Cd_wf

Cd_wu

Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998

[anomalous data value]

4.12

0

2.35

3.05

1.83

14.39

1.87

2.19

1.89

2.1

1.36

1.32

0.99

1

0.77

0.89

0.99

1.13

1.13

2.08

2.25

2.26

2.27

2.24

2.68

2.37

5.94

3.57

6.66

8.63

5.29

6.76

3.65

4.05

1.91

1.82

2.39

3

1.15

1.23

1.95

2.42

2.43

2.47

3.41

3.41



		31504		31504

		31537		31537

		31565		31565

		31600		31600

		31629		31629

		31657		31657

		31691		31691

		31720		31720

		31901		31901

		31931		31931

		31959		31959

		31994		31994

		32029		32029

		32056		32056

		32085		32085

		32289		32289

		32318		32318

		32351		32351

		32380		32380

		32414		32414

		32436		32436

		32464		32464

		32651		32651

		32681		32681

		32708		32708

		32750		32750

		32778		32778

		32799		32799

		33017		33017
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R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations



Fig3.1-1

		20.6

		13.1

		9.08

		6.84

		6.52

		5.27

		10.3

		128

		142

		78.8

		30.8

		21.5

		20.9

		12.5

		8.84

		6.65

		5.41

		5.31

		10.1

		76.7

		223

		116

		89.7

		36.5

		21.1

		12.6

		8.54

		6.17

		5.64

		5.28

		7.7

		50.3

		75.8

		62

		43.8

		27.8

		22.4

		12.6

		10.3

		5.32

		4.68

		3.66

		7.59

		42.3

		191

		130

		35.6

		18.3

		18

		11.4

		10.5

		6.42

		5.4

		8.31

		9.77

		70.3

		56.1

		44.4

		35.7

		32

		14.5

		12.5

		7.65

		3.91

		2.95

		2.87

		11.5

		64.1

		115

		89.2

		35

		24.5



FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation

y = 0.6705x - 4.7828
R2 = 0.98

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Fig3.3-1

		39.40315

		26.52955

		22.1713

		17.746

		16.47205

		12.2479

		35.11195

		304.3177

		335.1607

		154.7962

		54.55645

		41.3476

		37.5

		26.8

		18.9

		13.9

		10.1

		15

		30.2

		200

		436

		175

		110

		61.8

		36.9

		22.2

		17.1

		15

		14.6

		15.8

		18.2

		71.4

		113

		87.5

		64

		46.1

		36.4

		21.2

		14.5

		13

		12.1

		12.7

		16.3

		100

		329

		207

		55.9

		38.3

		32.8

		19.2

		15.7

		14.4

		13.9

		16.1

		26.7

		141

		141

		79.3

		54.9

		51.8

		29.6

		19.2

		16.8

		13.8

		11.5

		11.7

		25.7

		124

		192

		133

		56

		39.5



Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.



&C&"Arial,Bold"&11Table 3.1-1 -- Summary of Annual Streamflows
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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Streamflow, cfs

A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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Month

Streamflow, cfs

B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs

37.5

26.8

18.9

13.9

10.1

15

30.2

200

436

175

110

61.8

36.9

22.2

17.1

15

14.6

15.8

18.2

71.4

113

87.5

64

46.1

36.4

21.2

14.5

13

12.1

12.7

16.3

100

329

207

55.9

38.3

32.8

19.2

15.7

14.4

13.9

16.1

26.7

141

141

79.3

54.9

51.8

29.6

19.2

16.8

13.8

11.5

11.7

25.7

124

192

133

56

39.5

27

18.4

12.8

13

12.9

11.9

20.4

26.8

31.6

22.6

18

15



Tab3.3-7A

		34608

		34639

		34669

		34700

		34731

		34759

		34790

		34820

		34851

		34881

		34912

		34943

		34973

		35004

		35034

		35065

		35096

		35125

		35156

		35186

		35217

		35247

		35278

		35309

		35339

		35370

		35400

		35431

		35462

		35490

		35521

		35551

		35582

		35612

		35643

		35674

		35704

		35735

		35765

		35796

		35827

		35855

		35886

		35916

		35947

		35977

		36008

		36039

		36069

		36100

		36130

		36161

		36192

		36220

		36251

		36281

		36312

		36342

		36373

		36404

		36434

		36465

		36495

		36526

		36557

		36586

		36617

		36647

		36678

		36708

		36739

		36770

		36800

		36831

		36861

		36892

		36923

		36951

		36982

		37012

		37043

		37073

		37104

		37135

		37165

		37196

		37226

		37257

		37288

		37316

		37347

		37377

		37408

		37438

		37469

		37500



Month

Streamflow, cfs

C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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Month

Streamflow, cfs

D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
September 1992 - November 1999
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line

y = -0.3992x + 124.72
R2 = 0.13
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4



&C&"Arial,Bold"&11Table 3.3-5 -- Summary of Monthly Streamflows
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.1-1 -- Interstation Streamflow Correlations
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FGnrBreck

Blue River at Blue River (BR-US) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

A.  Upper Blue River Interstation Monthly Correlation of Streamflows
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Blue River at Dillon (BR-5) Streamflow, cfs

Blue River at Hwy 9 Bridge (BR-3) Streamflow, cfs

B.  Lower Blue River -- Monthly Streamflows Intercorrelation
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Blue River (SEO Gage, BR-3) Streamflow, cfs

French Gulch (FG-9) Streamflow, cfs

C.  Monthly Flows, French Gulch (USGS Gage) vs. 
Blue River (SEO Gage)
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Fig3.3-2
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Blue River near Dillon (BR-5), cfs

Blue River at Blue River (BR-US), cfs

D.  Upper vs. Lower Blue River -- Monthly Streamflows Intercorrelation (USGS Gages)
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Fig3.3-3

						Blue River UAA -- Streamflow-Volume Comparisons (acre-feet/year), Annual Data

		Water Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-5

		Drainage Area (mi2):				42.4				10.9				75				121

		1995				50980		199		15102		212		75569		165		117900		160

		1996				28660		112		9190		129		64250		134		101000		137

		1997				37040		145		9410		132		68710		150		108200		147

		1998				19820		77		5230		73		31595		69		52660		72

		1999				29260		114		8750		123		51799		113		79130		108

		2000				18720		73		5840		82		36756		80		60190		82

		2001				23260		91		6400		90		40769		89		67140		91

		2002				7154		28		2550		36		13919		30		27414		37

		POR Avg:				25300				7470				45926				78250

		[add 2002]				24897		98		6767		91		40591		88		76132		97

		95-01 Avg:				29677		116		8560		120		52778		115		83746		114

		97-01 Avg:				25620		100		7126		100		45926		100		73464		100

		95-02 Avg:				26862		108		7809		115		47921		118		76704		101

		SW Yield (AF/mi2):				604				654				612				607

		Notes:		FG est.1995: 15102 ac-ft, interstation correlation (compare with 13539, for annual % ratio of 190%).

				BR-SEO estimated flow volumes: 82666 (1995 WY); 59704 (1996 WY); compare with above.

				BR@BR = Blue River at Blue River (USGS site 09046490; period of record: 1984-current WYs).

				French Gulch = French Gulch at Breckenridge (USGS site 09046530; period of record: 1996-2002).

				BR@Hwy9 = Blue River at Highway 9 (SEO site; period of record: 1997-currrent WYs).

				BR nr Dillon = Blue River near Dillon (USGS site 09046600; period of record: 1958-current WYs).

				Water-quality data available for French Gulch site from USGS: 1996-99 WYs; daily temperatures (97-98).

				All USGS stream gages have miscellaneous field measurements of specific conductance and temperature.
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&C&"Arial,Bold"&11Figure 3.3-1 -- Seasonal and Year-to-Year Streamflows
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A.  Monthly Flows, French Gulch at Breckenridge, CO 
(Site FG-9/09046530) -- 1996-2001 WYs
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B.  Monthly Flows, Blue River at Hwy 9 Bridge below Breckenridge, CO (BR-3, SEO Gage) -- 1997-2002 WYs
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C.  Monthly Flows, Blue River at Blue River, CO 
(USGS 09046490, BR-US) -- 1995-2002 WYs
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D.  Monthly Flows, Blue River near Dillon, CO (USGS 09046600, BR-5) -- 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-2 -- Trace-Metals Concentrations Time Series
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A.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, Period of Record
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B.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Zn, October 1995 - June 2000
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C.  09046530/FG-9 -- French Gulch at Breckenridge -- 
D-Cd, Period of Record
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D.  09046530/FG-9 -- French Gulch at Breckenridge -- 
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Dissolved-Zinc Concentration, ug/L

F.  FG-7 -- French Gulch above Gibson Gulch -- D-Zn, 
September 1992 - November 1999

2827

3254

4198

2127

1780

1710

2681.4

4483.6

2030

15500

10700

11500

10600

11200

11530

10460

11360

12700

12500



		33869

		33869

		34263

		34289

		34569

		34569

		35210

		35210

		35221

		35227

		35227

		35268

		35268

		35639

		35639

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36441

		36453

		36453

		36453

		36465

		36481



Cd_wf

Sample Date

Dissolved-Cadmium Concentration, ug/L

H.  FG-7 -- French Gulch above Gibson Gulch -- D-Cd, 
September 1992 - November 1999

6.3

7.4

9.5

5.2

6

7

8.1

11.9

6.3

20.1

16.7

17.3

17.2

17.8

16.7

16.3

17.7

17.8

20.2



		31901

		31931

		31959

		31994

		32029

		32056

		32085

		32289

		32318

		32351

		32380

		32414

		32436

		32464

		32651

		32708

		32750

		32778

		32799

		33017

		33052

		33066

		33108

		33136

		33165

		33374

		33436

		33745

		33773

		33808

		33814

		33814

		33843

		33857

		33869

		33869

		33885

		34263

		34289

		34568

		34568

		34997

		35207

		35207

		35226

		35226

		35269

		35269

		35544

		35558

		35566

		35571

		35585

		35599

		35613

		35627

		35641

		35641

		35663

		35675

		35683

		35694

		35713

		35713

		35753

		35753

		35769

		35769

		35886

		35886

		35920

		35920

		35977

		35977

		35977

		35998

		35998

		36014

		36014

		36026

		36028

		36028

		36047

		36047

		36061

		36061

		36061

		36102

		36102

		36131

		36131

		36195

		36195

		36222

		36222

		36257

		36257

		36285

		36285

		36321

		36321

		36355

		36355

		36391

		36391

		36408

		36417

		36426

		36426

		36440

		36455

		36455

		36455

		36466

		36481



Zn_wf

Sample Date

Dissolved-Zinc Concentration, ug/L
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N.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Zn, October 1993 - November 1999
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P.  BR-3 (657) -- Blue River @ Hwy 9 Bridge above Swan River -- D-Cd, October 1993 - November 1999
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Sample Date

Dissolved-Zinc Concentration, ug/L

E.  FG-5 -- French Gulch above Wellington Mine -- D-Zn, 
September 1996 - October 1999
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G.  FG-5 -- French Gulch above Wellington Mine -- D-Cd, 
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Sample Date
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M.  RW-179 -- Blue River at French Gulch -- T-Zn, 
October 1992 - April 1998
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O.  RW-179 -- Blue River at French Gulch -- T-Cd, 
October 1992 - April 1998
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Sample Date

Zinc Concentration, ug/L

Q.  RW-656 -- Blue River at Rec Center -- T/D-Zn, 
April 1997 - September 1998
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Sample Date

Cadmium Concentration, ug/L

S.  RW-656 -- Blue River at Rec Center -- T/D-Cd, 
April 1997 - September 1998
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Zinc Concentration, ug/L

R.  BSD_BR2/643 -- Blue River at Coyne Valley Rd -- T/D-Zn, 
April 1986 - September 1998

210

150

380

220

180

180

200

250

190

340

280

200

170

170

190

400

320

220

230

150

140

160

400

340

160

180

180

120

360

190

250

240

280

190

370

180

320

290

310

260

210

110

390

280

260

290

290

340

245

267

615

189

190

202

202

228

213

236

49.4

50.1



		35998		35998

		36014		36014

		36014		36014

		36028		36028

		36028		36028

		36047		36047

		36047		36047

		36061		36061

		37503		37503



Cd_wf

Cd_wu

Sample Date
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T.  BSD_BR2/643 -- Blue River at Coyne Valley Road -- T/D-Cd, July 1998 - September 1998
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Figure 3.3-3 -- Comparison of Annual Streamflows, 1995-2002 WYs
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&C&"Arial,Bold"&11Figure 3.3-4 -- Historical Long-Term Streamflows, Blue River at/near Dillon (BR-5), CO
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A.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs)
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Annual Mean Streamflow, cfs

B.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-2002 WYs) -- with Time-Trend Line
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C.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1911-1960 WYs)

y = -0.7775x + 135.29
R2 = 0.18
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D.  Annual Streamflows, Blue River at/near Dillon (BR-5), CO (1961-2002 WYs)

y = 0.465x + 83.335
R2 = 0.04
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		Monthly Streamflow Summary [units of monthly mean cubic feet per second (cfs) or acre feet (AcFt)]:

		Note: 2002-WY provisional data for all sites (USGS, 3 sites; SEO, 1 site).

		Month-Year				BR@BR				French Gulch				BR@Hyw9				BR nr Dillon

		Site:				BR-US				FG-9				BR-3				BR-3

		Drainage Area:				42.4				10.9				75				121

								Avg. Qs:				FG-AcFt				BR-AcFt				Avg. Qs:

		Oct-94				15.2				3.94		242		24.3		1493		43.4

		Nov-94		Low-Flow		9.77				2.28		135		17.2		1022		32.8

		Dec-94				6.96				1.41		87		10.2		624		22.3

		Jan-95				4.67				0.71		44		6.6		406		17.0

		Feb-95				4.46				0.65		36		7.6		423		18.5

		Mar-95				4.59				0.69		42		6.6		406		17.0

		Apr-95				6.52		6.16		1.28		76		14.7		875		29.1		22.8

		May-95		High-Flow		26.0				7.25		445		81.0		4974		128

		Jun-95				276				83.93		4985		438.4		26042		661

		Jul-95				327				99.57		6112		427.0		26210		644

		Aug-95				120				36.08		2215		150.1		9213		231

		Sep-95				39.8				11.49		682		62.9		3738		101

										FGnrBreck		15102				75427

		Oct-95				20.6		135		5.15				39.4		2419		65.9		305

		Nov-95		Low-Flow		13.1				3.14				26.5		1576		46.7

		Dec-95				9.08				2.74				22.2		1361		40.2

		Jan-96				6.84				1.92				17.7		1089		33.6

		Feb-96				6.52				2.04				16.5		913		31.7

		Mar-96				5.27				2.00				12.2		752		25.4

		Apr-96				10.3		8.52		3.81		2.61		35.1		2086		59.5		39.5

		May-96		High-Flow		128				38.8				304.3		18679		461

		Jun-96				142				58.2				335.2		19909		507

		Jul-96				78.8				19.6				154.8		9501		238

		Aug-96				30.8				8.17				54.6		3349		88.5

		Sep-96				21.5				6.21				41.3		2456		68.8

																64089

		Oct-96				20.9		70.3		5.00		22.7		37.5				62.5		238

		Nov-96		Low-Flow		12.5				3.31				26.8				47.8

		Dec-96				8.84				2.47				18.9				37.5

		Jan-97				6.65				1.87				13.9				31.5

		Feb-97				5.41				1.76				10.1				26.2

		Mar-97				5.31				2.09				15.0				29.2

		Apr-97				10.1		8.14		4.07		2.60		30.2		19.2		57.2		38.2

		May-97		High-Flow		76.7				20.3				200				290

		Jun-97				223				75.0				436				638

		Jul-97				116				20.9				175				289

		Aug-97				89.7				12.4				110				189

		Sep-97				36.5				6.94				61.8				92

		Oct-97				21.1		93.8		4.68		23.4		36.9		170		59.7		260

		Nov-97		Low-Flow		12.6				3.32				22.2				43.6

		Dec-97				8.54				2.50				17.1				30.7

		Jan-98				6.17				2.10				15.0				24.9

		Feb-98				5.64				1.90				14.6				23.5

		Mar-98				5.28				1.96				15.8				24.5

		Apr-98				7.70		7.66		2.48		2.38		18.2		17.2		29.0		29.4

		May-98		High-Flow		50.3				10.8				71.4				126

		Jun-98				75.8				22.0				113				190

		Jul-98				62.0				18.6				87.5				151

		Aug-98				43.8				10.2				64.0				101

		Sep-98				27.8				5.88				46.1				65.4

		Oct-98				22.4		47.0		5.04		12.1		36.4		69.7		56.5		115

		Nov-98		Low-Flow		12.6				3.78				21.2				41.9

		Dec-98				10.3				2.49				14.5				37.1

		Jan-99				5.32				1.90				13.0				28.3

		Feb-99				4.68				1.95				12.1				27.1

		Mar-99				3.66				1.89				12.7				22.5

		Apr-99				7.59		7.36		2.55		2.43		16.3		15.0		33.8		31.8

		May-99		High-Flow		42.3				14.4				100				170

		Jun-99				191				64.3				329				467

		Jul-99				130				27.3				207				258

		Aug-99				35.6				12.3				55.9				107

		Sep-99				18.3				7.05				38.3				60.3

		Oct-99				18.0		72.5		4.64		21.7		32.8		127		48.9		185

		Nov-99		Low-Flow		11.4				3.02				19.2				32.5

		Dec-99				10.5				2.28				15.7				27.5

		Jan-00				6.42				1.69				14.4				23.9

		Feb-00				5.40				1.63				13.9				22.5

		Mar-00				8.31				1.77				16.1				29.5

		Apr-00				9.77		8.63		3.92		2.39		26.7		17.7		51.1		31.2

		May-00		High-Flow		70.3				25.8				141				264

		Jun-00				56.1				30.2				141				242

		Jul-00				44.4				10.4				79.3				112

		Aug-00				35.7				6.19				54.9				71.9

		Sep-00				32.0				4.91				51.8				66.2

		Oct-00				14.5		42.2		3.75		13.5		29.6		82.9		40.7		133

		Nov-00		Low-Flow		12.5				2.66				19.2				30.3

		Dec-00				7.65				2.34				16.8				28.7

		Jan-01				3.91				2.03				13.8				23.3

		Feb-01				2.95				1.57				11.5				20.5

		Mar-01				2.87				1.80				11.7				19.6

		Apr-01				11.5		6.90		3.53		2.32		25.7		16.5		42.3		27.5

		May-01		High-Flow		64.1				21.3				124				233

		Jun-01				115				34.3				192				311

		Jul-01				89.2				19.1				133				198

		Aug-01				35.0				7.46				56.0				92.3

		Sep-01				24.5				5.94				39.5				68.2

												FG-AcFt

		Oct-01				14.7		57.1		2.99		184		27.0		95.3		49.8		159

		Nov-01		Low-Flow		12.7				1.87		111		18.4				39.4

		Dec-01				8.66				1.48		91		12.8				28.3

		Jan-02				4.60				1.65		101		13.0				24.0

		Feb-02				3.43				1.55		86		12.9				21.3

		Mar-02				2.70				1.41		87		11.9				18.8

		Apr-02				10.7		7.13		2.89		172		20.4		14.9		36.7		28.1

		May-02		High-Flow		12.6				7.03		432		26.8				57.4

		Jun-02				11.8				9.11		541		31.6				66.0

		Jul-02				14.2				3.94		242		22.6				44.4

		Aug-02				11.5				4.65		285		18.0				36.5

		Sep-02				10.6				3.63		216		15.0				30.8

												2546

		Oct-94				15.2		12.7		3.94		242		24.3		23.1		43.4		46.4
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		Table 3.3-7A -- French Gulch -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 11 (Based upon data for Site FG-9)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.0

		Hardness-Max		175

		ln HRD		5.16479		--		6.8		1.2		--		--		--		23		14		--		--		118.1		4.6

		Hardness-85th		158

		ln HRD		5.062595033		--		6.1		1.2		--		--		--		21		13		--		--		105.9		4.1

		Hardness-LoQ		145

		ln HRD		4.9767337424		--		5.5		1.1		--		--		--		19		12		--		--		96.5		3.8

		Hardness-Avg		114

		ln HRD		4.7361984484		--		4.3		0.9		--		--		--		15		10		--		--		74.5		2.9

		Hardness-HiQ		95

		ln HRD		4.5538768916		--		3.5		0.8		--		--		--		13		9		--		--		61.1		2.4

		85th Percentile						8.1		8.1

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1980

		Hardness-Max		175

		ln HRD		5.16479		3597		1988		--		--		752		84		--		--		5		0.2		188		189		4451		2780

		Hardness-85th		158

		ln HRD		5.062595033		3477		1921		--		--		689		77		--		--		4		0.2		173		174		3977		2484

		Hardness-LoQ		145

		ln HRD		4.9767337424		3379		1867		--		--		641		71		--		--		4		0.1		161		161		3618		2260

		Hardness-Avg		114

		ln HRD		4.7361984484		3119		1723		--		--		523		58		--		--		3		0.1		131		132		2775		1734

		Hardness-HiQ		95

		ln HRD		4.5538768916		2935		1622		--		--		448		50		--		--		2		0.1		112		113		2270		1418

		85th Percentile																								3636		3636		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for French Gulch.

				Hardness-based calculations are used to derive Table Value Standards.





		Table 3.3-7B -- Blue River -- CDPH&E-WQCD Trace-Metals Stream Standards

		Upper Colorado River Basin, Blue River Stream Segment 2 (Point of Compliance, Data for Site BR-2)																				Source: CDPHE Basic Stds., 9/20/02

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				As-T		Cd-D		Cd-D		CrIII-D		CrVI-D		CrVI-D		Cu-D		Cu-D		Fe-D		Fe-T		Pb-D		Pb-D

		Chronic/Acute (C/A):				A		A(tr)*		C *		A		A		C		A		C		C-WS		C		A*		C*

		Numeric Standard:				50		--		--		50		16		11		--		--		300		1000		--		--

		Temporary Modification:								4.3

		Hardness-Max		174

		ln HRD		5.15906		--		6.7		1.2		--		--		--		23		14		--		--		117.4		4.6

		Hardness-85th		124

		ln HRD		4.8202815656		--		4.7		1.0		--		--		--		16		11		--		--		81.6		3.2

		Hardness-LoQ		133

		ln HRD		4.8903491282		--		5.0		1.0		--		--		--		18		11		--		--		88.0		3.4

		Hardness-Avg		90

		ln HRD		4.4998096703		--		3.3		0.8		--		--		--		12		8		--		--		57.6		2.2

		Hardness-HiQ		80

		ln HRD		4.3820266347		--		2.9		0.7		--		--		--		11		7		--		--		50.6		2.0

		85th Percentile						5.7		5.7

						Trace-Metals Species Concentration, ug/L

		Trace Metal Species:				Mn-D		Mn-D		Mn-D		Hg--T		Ni-D		Ni-D		Se-D		Se-D		Ag-D		Ag-D		Zn-D		Zn-D		Nat-U		Nat-U

		Chronic/Acute (C/A):				A		C		C-WS		C		A		C		A		C		C		C		A		C		A*		C*

		Numeric Standard:				--		--		50		0.01		--		--		18.4		4.6		--		--		--		--		--		--

		Temporary Modification:																										1700

		Hardness-Max		174

		ln HRD		5.15906		3591		1984		--		--		748		83		--		--		5		0.2		187		188		4423		2763

		Hardness-85th		124

		ln HRD		4.8202815656		3207		1772		--		--		562		63		--		--		3		0.1		141		141		3045		1902

		Hardness-LoQ		133

		ln HRD		4.8903491282		3283		1814		--		--		596		66		--		--		3		0.1		149		150		3289		2055

		Hardness-Avg		90

		ln HRD		4.4998096703		2883		1593		--		--		428		48		--		--		2		0.1		107		108		2139		1336

		Hardness-HiQ		80

		ln HRD		4.3820266347		2772		1531		--		--		388		43		--		--		1		0.1		97		97		1879		1173

		85th Percentile																								2691		2691		n/a		n/a

		Notes:		Hardness concentrations given as mg/L as CaCO3; hardness range approximates expected range for upper Tarryall Creek.

				Hardness-based calculations are used to derive Table Value Standards.  If no 85th percentile is calculated; then Y=data and N=no data.
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						40		55

						50		51.1

						45		100

						95		60

						95		70

						96		75

						100		30

						100		45

						100		46

						100		80

						105		170

						105		55

						120		80

						190		125

						200		125

						210		125

		Copper

		RBT and Cutts				18				36

						23		28

						23		18

						23		18

						23		29

						26				15

						30		19

						30		30

						31		73		73

						31		29

						31		30

						32		22

						42		57

						70				186

						74				44

						83				163

						90		190

						98		85

						99		33

						99		47

						100		48

						100		81

						101		176

						101		40

						101		46

						102		30

						120		80

						125		200

						125		190

						125		210

						160				93

		zinc

		Trout				22		815

						22		93

						24		136

						83		1760

						20		90

						30		560

						30		240

						30		810

						30		410

						30		830						134		342		unacc		210

						47		370						976		1329		acclim		976

						47		517						210		303		unacc 2 wk		148

						44		756						148		194		acclim 2wks		255

														226		342		acclim 3wks		226

														255		360		acclim 3wks		132

														132		194		juv		134

						5		280						280				juv		162

						26		430						171		234		juv		171

						47				1550				221		327		juv		221

						47				2120				162				Early		280

						44				2420		476

						52						484

						60				1458				218.0592478375		331.8680840262				218.0592478375

						100						1000

						50						454

						54						690

						54						1033

						54						603

						200						2267

						179				6980

								Indicator Mayflies		Baetis spp.		Hardness		Adjust by 74mg/L

						14		322		59		62

						12		219		43		50						43

						82		189		407		68						70

						117		1		1082		66		106.0090909091

						527		17		2		62		508.3

						150		80										53

						100		75										44

						200		75

						380		40										52.5

						250		5		75		43		347.6744186047

						400		0		15		91		262.8571428571

						250		25		70		70		213.5714285714

						20		150		75		41

						100		15		175		73		81.9178082192

						500		0		175		79		378.4810126582		266.0714285714

						250		0		150		53		282.0754716981		433.1395348837

						250		5		100		44		339.7727272727		351.4150943396

						26		74		758						423.2954545455

						79		0		922

						181		30		372						361.8449542657

				USGS		113		25		530		70		96.5342857143

						177		0		27		80		132.3075

						102		2		60		93		65.5870967742

				Clements		2		124		1214

						336		10		350

						104		4		192

						14		322		59

						12		219		43

						82		189		407

						117		1		1082

						527		17		2

														192.6770407617

								Chronic		Acute

						Cadium		0.4		2.16

								1.1		1.613

								0.4		7.33

								1.3		15.1

								2		1.4

								6.7		4.65

								1.3		2.69

								7.33		1.78

								5		1.87

								1.7398374841		3.0445935586
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