Appendix C

Post-ROD Monitoring Program
C.1
General Overview
The Wellington Oro Record of Decision (ROD) should stipulate the importance and need for continued monitoring of water-quality conditions and aquatic-habitat characteristics of the Blue River downstream of the confluence of French Gulch.  This is to confirm that the water-quality and fish protection objectives of the CERCLA action at the Wellington-Oro Mine site are being achieved and are providing sustainable improvements to the stream.  Two components of a monitoring program are envisioned: (a) a water-quality component, for assessing compliance with water quality objectives (in particular, regarding Blue River Segment 2); and (b) an aquatic-habitat component, for confirming that aquatic-life objectives are being achieved and are being maintained over the long term.

C.2
Water-Quality Component
This section outlines the details of a water-quality monitoring-program component.  The resultant data from this component will be used to judge compliance with applicable stream standards as well as helping to assess any future concerns regarding aquatic-life protection provided by the proposed remedial measures for reducing trace-metal concentrations from French Gulch.  

Site Selection.--The highly variable water-quality characteristics of Segment 2 warrant monitoring at several sites along the Blue River; moreover, complementary monitoring at other locations is recommended as well.  In this network design, consideration was given to locations where historical data have been collected.  Also, the gradational influence of surface-water/groundwater interactions along the Segment-2 stream reach as well as various inflow sources play a critical role in the number and locations of water-quality monitoring sites.  Eight sites (Figure D-1, same areal extent as main-text map figure, but with only these site locations) are proposed as follows:

1. Blue River upstream from the French Gulch confluence (BR-1)

2. Wellington-Oro Mine discharge site (FG-6C)

3. French Gulch near the Blue River confluence (FG-9/09046530)

4. Blue River just downstream from the French Gulch confluence (BR-1)

5. Blue River at Cemetery Road (BSD_BR1)

6. Blue River at Coyne Valley Road (BSD_BR2/RW 643)

7. Blue River at Highway 9 Bridge upstream of the Swan River (SEO gage)

8. Blue River (below the confluence of the Swan River) near Dillon (09046600)

Monitoring-program aspects for these sites vary, as described in the following subsections.  Relatively high priority has been given to assessing post-remediation conditions for the Blue River along Segment 2 (sites 4 through 7 above); however, some characterization of the other four water-quality monitoring sites will assist in interpreting data results and in assessing any intermittent anomalous conditions.

It is useful to note that three of these sites (3, 7, and 8) include ongoing collection of continuous streamflows, reported as daily flows.  It is hoped that these streamflow gages be maintained (USGS for sites 3 and 8; SEO for site 7).  As indicated below, knowledge of flow conditions concurrent with water-quality sampling is a critical aspect of the monitoring program.

Sample/Measurement Scheduling.—For the water-quality monitoring sites, a scheduling of field measurements and/or sample collection is proposed, as given in the following table (a water-year annual increment has been followed, because of the importance of concurrent discharge records associated with water-quality characterization):
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Note: Q = observe/measure (if possible) flow.  X = collect water-quality sample/field measurements.
It should be recognized that extremely high flows may cause difficulties in direct flow measurements; nonetheless, flow estimates should be made, to the extent possible.  On the other hand, for below-normal flow conditions, flows may be negligible to zero at some of these sites, resulting in the collection of samples not being representative or even feasible.

Chemical Constituents of Concern.—Variables proposed to be included in the water-quality monitoring program are as follows:


Physical


Trace Metals



Other





Flow (measurement/estimate)
Zinc, dissolved/total


Suspended sediment


Specific conductance

Cadmium, dissolved/total

Hardness


pH



Copper, dissolved/total


Water temperature

Lead, dissolved/total


Dissolved oxygen

Iron, dissolved/total






Manganese, dissolved/total




Data Interpretation and Reporting.—Compilation, interpretation, and reporting of water-quality data resulting from this monitoring program is a critical element of evaluating improvements in the stream system.  Also, this aspect provides the technical basis for documenting compliance with stream standards for purposes of “de-listing” from 303(d).  It is recommended that a program-specific data file be maintained (this can be a part of a larger database, such as that developed by the USGS for SWQC).  These data are in the public domain.  However, Summit County and the Town of Breckenridge should oversee the preparation of intermittent reports documenting data results.

As a minimum, brief basic-data reports might be prepared (at least in the first several years) on a calendar-quarter basis.  These would merely provide the resultant data, describe any difficulties in sample collection and analyses, and keep data interpretation to a minimum.  On an annual basis (water-year is preferred), a more comprehensive monitoring-program assessment report should be completed.  In this latter document, extensive data analyses should be conducted, including graphic displays of data, comparison with historical conditions, and evaluation of data relative to applicable stream standards.

C.3
Aquatic-Habitat Component

The overall objective of this study will be to evaluate the existing biological state and to establish a baseline condition for all future monitoring programs.  The aquatic biology of the creek should be evaluated in the context of the stressors placed on the system, including sediments, erosion, water quality, and habitat degradation. 

To accomplish these objectives, we suggest that two types of distinct biomonitoring studies should be undertaken: benthic macroinvertebrate inventories and a trout population study.  Data collected under this study should be designed to fulfill any Federal or State agency monitoring requirements.

As has been outlined in the UAA, one of the most fundamental ways to evaluate effects of changes in water quality parameters is through the monitoring of benthic macroinvertebrates.  Stream biotic indices have been developed that allow for quantitative estimates of stream health based on benthic macroinvertebrates (U.S.EPA, 1989).  Benthic invertebrate biomass, abundance, number of species, and relative abundance of sensitive and tolerant species or groups all have been documented as effective biomonitoring indices for assessing stream conditions (Clements et al., 1988). 

Collecting information on both macroinvertebrates and fish populations will provide a robust assessment of the existing and future biotic conditions in the Blue River drainage; these data will be a significant component for evaluating the effectiveness of water quality enhancement projects. 

In conducting aquatic evaluations it is critical that the study is both scientifically and statistically robust. To insure that this standard is maintained, a study plan should be drawn up with a detail outline of objectives, data needs, methods, and outline of a sampling schedule.  All study plans, data sheets, and procedures, should critically reviewed before implementation. 

Site Selection and Scheduling  Due to the variability in previous sample sites selections, we suggest establishing a number of bench mark sites within the French Gulch and Blue River drainage.  These sites should be selected based on previous sampling location; however, each location should be marked (GPS) and should be consistently sampled throughout the monitoring program.  Collecting data from established sites would offset some of the significant natural variability that may occur in stream systems. 

At a minimum, three sites should be sampled in French Gulch, one site should be located in the upper section, to represent background conditions; a second site should be positioned downstream of the mine site; and a third site at the confluence.  Similarly, a number of sites should be sampled from the Blue River: we recommend two upstream sites be selected, a third site should be at BR-2, and a fourth site located at BR-3.  

To account for seasonal variation in water quality and benthic macroinvertebrate communities, samples from these seven sites should be collected in May and October.  However, trout population estimates should only be conducted once, during September.  

Data Interpretation and Reporting. As outlined for water quality monitoring, interpretation, and reporting of bio-monitoring data is a critical element of evaluating the effectiveness of the of the CERCLA action at the Wellington-Oro Mine site. On an annual basis, a comprehensive monitoring-program assessment report should be completed.  This report should contain extensive data analyses, including graphic displays of data, comparison with historical conditions, and evaluation of data relative to applicable stream standards.  

