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1.0
Executive Summary

This Sampling Summary outlines the work contracted by the U.S. Environmental Protection Agency (US EPA) and performed by the Colorado Mountain College Natural Resource Management Institute (CMC NRMI) during the spring, summer and fall of 2000.  Sampling events were completed on each of the following dates:

5/4/00 – Synoptic Event-Stray Horse and California Gulch, Star Ditch, Arkansas

5/11/00 – Synoptic Event-Stray Horse and California Gulch, Star Ditch, Arkansas


5/22/00 – Snow Melt Event-Lincoln, Evans, and West Evans Gulch 

5/23/00 – Snow Melt Event-Lincoln, Evans, South Evans, and West Evans Gulch

6/19/00 – Precipitation Event-Ponsardine

6/20/00 – Snow Melt Event-Oro City

7/7/00 – Precipitation Event-Stray Horse and California Gulch, Star Ditch, 

  Arkansas

8/15/00 – Precipitation Event-Stray Horse and California Gulch, Star Ditch, South

    Evans and Lincoln Gulch, Oro City, Arkansas

8/21/00 – Precipitation Event-Hamms

8/27/00 – Precipitation Event-Ponsardine

8/29/00 – Precipitation Event-South Evans Gulch

Synoptic events typically entailed the collection of samples at timed intervals throughout the eastern portions of the watershed including Stray Horse and California Gulch as well as Star Ditch and the Arkansas River.  Event specific efforts for the collection of precipitation (rainfall) or snow melt were focused upon single locations, tributaries or sub-watersheds including Stray Horse and California Gulch, Star Ditch, Lincoln, Evans, West Evans, and South Evans Gulch, the Arkansas River, Oro City, the Ponsardine pile, and the Hamms pile.

Three samples were obtained with a peristaltic pump at each location sampled and were analyzed for: 1) total target analyte list metals, 2) dissolved (filtered) target analyte list metals, and 3) water chemistry.

Dissolved samples were filtered in the field and water quality measurements of temperature, pH, and conductivity were taken with a Hydac Model DIG PCT/PH COMP.  These measurements can be found in the section entitled Water Quality Results.  Quality Assurance/Quality Control (QA/QC) sample locations were pre-determined and QA/QC samples of duplicates and bottle blanks were collected along with the real samples.  All samples were preserved in the lab and shipped to Enviro-Chem Analytical for analysis.  Attachment A provides copies of all Chain of Custodies (COCs), analytical results obtained to date, and field notes specific to each of the above listed events.  Analytical results provided digitally to CMC NRMI have been organized and linked to the CMC NRMI sample-tracking database.  To-date, only subsets of the data packages have been obtained and include data from:

· 5/4/00 (digital)

· 5/11/00 (digital)

· 5/24/00 (digital)

· 7/7/00

· 8/15/00

· 8/21/00

· 8/27/00

· 8/29/00

Table 1 depicts sample sites and their QA/QC components that are also recorded on the COC records in Attachment A.  Table 2 shows the frequency that individual sites were sampled.  Figure 1 is a map of all California Gulch Superfund Site Surface Water Sampling Locations.    Analytical results obtained to date await further QA/QC for validation.


2.0 Introduction

This Sampling Summary was developed in order to describe the efforts completed to date by the CMC NRMI in regards to work contracted by the US EPA.  CMC NRMI, in conjunction with Camp, Dresser, and McKee (CDM), the US EPA, and the United States Bureau of Reclamation (US BOR) has conducted a series of surface water sampling events throughout the spring, summer and fall of 2000.  All efforts were aimed at capturing data on constituent loading and water quality following a snow melt-off or precipitation event.  Some of the analytical results from these events have been validated and provided to CMC NRMI.  Other data sets still need validation.  As each data set is validated, it is entered into the CMC NRMI sample-tracking database.  This document is structured in the following manner.

· Section 3.0 – Site Wide Water Quality Sampling Efforts

· Section 3.1 – Tasks Completed to Date

· Section 3.2 – Water Quality Results

· Section 4.0 – Results Obtained To-Date

· Section 5.0 - Summary and Current Status

3.0 Site-Wide Water Quality Sampling Efforts

The CMC NRMI student/employees performed all surface water sampling efforts inclusive of water quality characterization as well as the taking, preservation, shipment, and tracking of samples.  The following section depicts the type of event, the number of samples collected, the area covered, a description of the conditions present, and the responsibilities of each team member during the sampling events.  Copies of the Chain of Custody forms, analytical data, water quality data, and the field notes can be found in Attachment A which is organized by event.

3.1
Tasks Completed To-Date

5/4/00 – A synoptic event within Stray Horse Gulch, California Gulch, Star Ditch and the Arkansas River.  Fifty-six samples of surface water from eighteen sample locations were collected.  These samples were collected in the middle of a warm day of north aspect dominated snow melt-off.  Field team members included: Tim Cox (flow measurements and timed pulse calculations), Marshall Massard (flow measurements), Steve Fundingsland (sampling and QA/QC instruction), Curt Harvey (water samples and water quality), Ted Soileau (water samples and water quality), Angie Welch (water samples and water quality), Karmen Klima (oversight and notes), Don Seppi (oversight), Jord Gertson (water samples and water quality).

5/11/00 – A synoptic event within Stray Horse Gulch, California Gulch, Star Ditch and the Arkansas River.  Sixty-one samples of surface water from twenty sample locations were collected.  These samples were collected in the afternoon on a day of north aspect dominated snow melt-off.  Field team members included: Angie Welch (notes and labels), Ted Soileau (water samples), Curt Harvey (water quality), Jord Gertson (sample collection oversight), A.J. Kruchten (sample collection oversight), Tim Cox (flow measurements), Marshall Massard (flow measurements).

5/22/00 – A snow melt event within Lincoln, Evans, and West Evans Gulch.  Eighteen samples of surface water from five sample locations were collected.  These samples were collected in the afternoon on a day of north aspect dominated snow melt-off.  Field team members included: Angie Welch (notes and labels), Ted Soileau (water samples and water quality), Jord Gertson (sample collection oversight), A.J. Kruchten (sample collection oversight).

5/23/00 – A snow melt event within Lincoln, Evans, South Evans and West Evans Gulch. Fifty-four samples of surface water from fifteen sample locations were collected.  These samples were collected in the afternoon on a day of north aspect dominated snow melt-off.  Field team members included: Angie Welch (notes and labels), Ted Soileau (water samples and water quality), Jord Gertson (sample collection oversight), A.J. Kruchten (sample collection oversight). 

6/19/00 – A precipitation event.  Water quality measurements from ten collection buckets on the Ponsardine tailings were collected.  These measurements were taken at night during a precipitation event.  Field team members included: Jord Gertson (notes), A.J. Kruchten (water quality).  Field notes for these measurements are included in Appendix 6/20/00. 

6/20/00 – A snow melt event.  Nine samples of surface water from two sample locations within Oro City were collected.  These samples were collected in the afternoon on a day of north aspect dominated snow melt-off.  Field team members included: Angie Welch (notes and labels), Jord Gertson (water quality), A.J. Kruchten (water samples).

7/7/00 – A precipitation event within Stray Horse Gulch, Star Ditch, California Gulch, and the Arkansas River.  Thirty samples of surface water from eight sample locations were collected.  These samples were collected at night after a rain event that lasted approximately 2 hrs.  Field team members included: Curt Harvey (water quality), Jord Gertson (notes and labels), A.J. Kruchten (manager), Ted Soileau (water samples).  Water quality measurements from two locations (one above, one below) near the Oregon Gulch pump house were also collected.  These samples were collected in the afternoon during a light rain.  Field team members included: Jord Gertson (notes and water quality).

8/15/00 – A precipitation event within Stray Horse Gulch, Star Ditch, California Gulch, South Evans Gulch, Lincoln Gulch, Oro City, and the Arkansas River.  Thirty-nine samples of surface water from thirteen sample locations were collected.  These samples were collected in the afternoon after a rain/hail event.  Field team members included: Angie Welch (water quality), Jord Gertson (notes and labels), A.J. Kruchten (sample collection oversight), Ted Soileau (water samples).

8/21/00 – A precipitation event.  Five samples of surface water from one sample location near the Hamms pile were collected.  These samples were collected in the afternoon after a rain event.  Field team members included: A.J. Kruchten (water quality), Ted Soileau (water samples), Jord Gertson (notes).

8/27/00 – A precipitation event.  Six samples of surface water from two sample locations above and below Ponsardine were collected.  These samples were collected in the evening after an intense, short duration rain event.  Field team members included: Ted Soileau (water samples and water quality), Jord Gertson (notes).

8/29/00 – A precipitation event within South Evans Gulch.  Eighteen samples of surface water from five sample locations were collected.  These samples were collected in the evening after a rain event that lasted approximately 2 hours.  Field team members included: Angie Welch (notes), Jord Gertson (sample collection oversight), Chad Malear (water samples), Brad Kieding (water quality). 

Random sampling in-situ water quality measurements of pH, conductivity, and temperature were collected and site observations were noted at each location during each event.  Samples of water were collected and filtered in order to obtain total and dissolved fractions.  Both fractions were submitted for target analyte list metals analysis to Enviro-Chem (contracted through the BOR).  CMC NRMI has obtained the analytical results from each of these efforts but some of the data still awaits validation through CDM.

After discussions between the US EPA, the Parkville Water District, the US BOR and CMC NRMI concerning the presence of lead in “raw” water supplies at the Parkville Water Plant, CMC NRMI prepared Attachment B (South Evans Gulch Technical Memorandum, 11/2000) that describes the following:

1) The sampling efforts (in South Evans, Evans, and Lincoln Gulch) completed

2) The observed site conditions

3) An interpretation of the analytical data obtained to-date (as of 10/2/00) and the identified possible point/non-point source areas

4) The proposed sampling design for the comprehensive water and sediment quality Evans watershed event.

5) The proposed hydrology alternatives for the watershed in order to abate the observed adverse conditions.

Attachment C contains the hydrologic modeling calculations used to provide the Recommendations for Hydrologic Conditions found in the technical memorandum of Attachment B.  Following recommendations from NRMI, Asarco Inc. re-diverted the clean water that was being diverted around Irene into the Ibex complex.  The water now runs along the west side of the Irene waste rock pile and does not enter the possible source area of the Ibex complex.

3.2
Water Quality Results

Tables 3 and 4 depict water quality measurements taken in the field during each event.  These tables are organized by drainage and then by site so readings can be compared from different dates at the same location.

4.0 Results Obtained To-Date

Hard copies of analytical data have been provided by Enviro-Chem for the following dates:

· 5/4/00

· 7/7/00

· 8/15/00

· 8/21/00

· 8/27/00

· 8/29/00

and digital copies of analytical data have been provided for:

· 5/4/00

· 5/11/00

· 5/24/00

All analytical results are included in Attachment A within each related event.

5.0 Summary and Current Status

Currently, CMC NRMI has all of the water quality data (temp, pH, conductivity) collected to date within the NRMI sample-tracking database.  As analytical data is validated and received, it is organized into a more readable format and will also be linked into the database.  The Water Quality Evaluation – Source Assessment for Evans Gulch will continue as soon as conditions permit.  Evaluation of the analytical data to determine possible source areas is ongoing.  CMC, as requested by the US EPA, will begin constructing a web page that will allow data from the summer of 2000 to be viewed via the Internet. 
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