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HECLA MINING COMPANY
DURITA SITE

QUARTERLY GROUND WATER DATA REVIEW
SECOND QUARTER 1996

1.0 Introduction

The Ground Water Sampling Program was developed to provide specific procedures and an
established schedule for the collection and evaluation of ground water quality data at the Durita
Site. The program consists of the collection of ground water samples from the site ground water
monitoring network on a quarterly basis. The samples are collected in accordance with the
CDPHE approved Ground Water Compliance Monitoring Program (GWCMP), dated November
22, 1995. The ground water quality data base consists of monitoring data that have been

collected on a quarterly or semi-annual basis since May 1991.

Quarterly data are screened for potentially erroneous observations through (1) a review of the
field procedures used during sample collection, (2) analysis of trends with respect to historical
data, and (3) identification and review of outlying data. The outlier test is used to statistically
evaluate whether a new data value for an individual ground water monitoring parameter falls
within the historical data distribution for that well at a specified level of confidence. The outlier
evaluation involves the calculation of a t-statistic for each new value based on the historical data
for each parameter for each well. The calculated t-statistic is compared to the tabulated t-
statistic using a total confidence interval of 0.05 and n-1 degrees of freedom to evaluate the
hypothesis that the new data value falls within the historical data distribution. Outlying data
values are evaluated for possible transcription or analytical errors and may be revised upon re-

analysis according to the procedures specified in the program.

This report is being generated past the 90 day due date as required by the GWMCP because of
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difficulties getting the software package to work on Hecla’s network version of D Base. The

software was functional on October 3, 1996.

2.0 Ground Water Monitoring Network

The ground water monitoring network consists of seven wells (MW-8 through 14) which were
installed in 1991 (Figure 1). The wells are screened in the uppermost water-bearing zone below
the site and range in depth from approximately 10 to 50 feet below ground surface. Historically,
ground water at the site flows in a north-northwesterly direction. Therefore, wells MW-8 and
MW-14, located along the southern boundary of the site are up gradient of the site; wells MW-9
and MW-13, located along the western and eastern boundaries of the site, are cross-gradient to
the site; and wells MW-10, MW-11, and MW-12, located on the northwestern and northern site
boundaries, are down gradient of the site. Wells MW-11 and MW-12 are identified as point-of-

compliance wells.

The wells are completed in either a thin (1.5 feet thick) fine-grained sandstone unit within the
Mancos Formation (MW-11 and MW-12), or a stratigraphically lower transition zone between
the Mancos and Dakota Formations consisting of interbedded sandstones and claystones (MW-8,
MW-9, MW-10, MW-13, and MW-14). Well yields are estimated to be approximately one

gallon per minute.

3.0  Review of Field and Laboratory Documentation

The samples for the second quarter were collected on April 4, 1996, by Miller Water
Monitoring Service and hand delivered to ACZ laboratory in Steamboat Springs on April 5,
1996. The results of the inorganic and radiochemical analyses are summarized in Table 1.
Parameters measured in the field by the sample collection personnel are summarized in Table
2. The analytical laboratory results for the second quarter 1996 are included as Attachment 1.

Sample analyses were conducted within the appropriate sample holding times.



Generally, the ground water sampling record was completed satisfactorily, however, some
information requested on the form was not completed. A letter was sent to the ground water
sampling contractor specifying that all pertinent information must be entered on the form. This
letter is included as Attachment 2. No readily apparent discrepancies with respect to proper
sample preparation, sample handling, sample delivery, and the use of proper calibration
standards and techniques were noted on the field sampling log which is included as Attachment
3.

The laboratory supplied COC and sample receipt forms was reviewed with no discrepancies

identified. Copies of these forms are included as Attachments 4 and 5, respectively.
4.0  Evaluation of Water Levels

The ground water level elevation data collected during the second quarter 1996 are summarized
in Table 2. Temporal graphs of all ground water elevation data collected are shown by well in

Figures 2 through 8.

Water level elevations in all wells were consistent with the historical data collected. Well MW-
14 returned to its historical level during the second quarter after demonstrating an elevation
increase of 7.33 feet from the fourth quarter of 1995 to the first quarter 1996. This may

indicate that the first quarter entry may have been a measurement or recording error.

A potentiometric surface map developed from the second quarter ground water elevation data
is shown on Figure 1. As indicated, the ground water flow direction is generally to the north-
northwest across the site, which is consistent with the historical ground water flow direction.
The hydraulic gradient across the site indicated by the second quarter sampling is approximately
0.034 feet/foot.



5.0  Evaluation for Outlying Observations

There were four outliers identified by use of the two-sided student’s t-test procedure as specified

in the GWCMP. A brief discussion is provided below for each of the four outliers.

1. A total dissolved solids value of 3130 mg/1 was obtained for well MW-13 (cross gradient
well). The historical concentration range for this parameter at this well is 1654 mg/1 to

2860 mg/1, with an average of 2082 mg/l.

2. A sulfate value of 1340 mg/l was also obtained for well MW-13. The historical
concentration range for this parameter at this well is 2 mg/l to 1130 mg/l, with an

average of 277 mg/l.

3. A sodium value of 1100 mg/l was also obtained for well MW-13. The historical
concentration range for this parameter at this well is 755 mg/l to 991 mg/l, with an

average of 839 mg/l.

4. A chloride value of 44 mg/l was obtained for well MW-14 (up gradient well). The
historical concentration range for this parameter at this well is 30 mg/1 to 37 mg/1, with

an average of 33 mg/l.
Although the above data points were identified as outliers using the student’s t-test, repeat
analysis was not requested by the laboratory due to the length of time that has passed since the
original laboratory analysis was conducted.

A brief discussion is provided for the four outliers identified during the first quarter.

1. The chloride value decreased from 24 mg/1 in the first quarter to 22 mg/1 in the second
for well MW-8 (up gradient well).



2. The total dissolved solids value decreased from 5290 mg/1 for the first quarter to 5080
mg/1 for the second quarter for well MW-9 (cross gradient well).

3. The chloride value decreased from 40.0 mg/1 for the first quarter to 34 mg/l for the

second quarter at well MW-13 (cross gradient well).

4. The radium-226 activity of <1 pCi/l was obtained at well MW-13 (cross gradient well)
compared to a value of 4.3+2.3 pCi/l for the first quarter.

6.0 QA/QC Summary
With the exception of those items noted in the previous sections of this report, the procedures

for collection, preservation, delivery, and analysis were conducted in accordance with the

GWCMP and the data collected during the second quarter 1996 is considered to be valid.
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Attachment 1
Analytical Reports



ACZ

ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487

Lab Sample ID: 1.9194-04
Client Sample ID: MW-8
Client Project ID:  Hecla-Durita CO

(800) 334-5493 ACZ Report ID:  RG24569
HECLA Mining Co. Date Sampled: 4/4/96 10:41
6500 Mineral Dr. Box C-8000 Date Received: 4/5/96
Coeur d'Alene, ID 83414 Date Reported:  4/12/96
Gary Gamble '

Sample Matrix: Ground Water

Metals Analysis

Arsenic, dissolved M7060 GFAA 8] . .
Molybdenum, dissolved M6010 ICP U mg/L 0.02 0.1 4/10/96 IS
Selenium, dissolved SM 3500-Se C, AA-Hydride u mg/L 0.001  0.005 4/9/96 rd
Sodium, dissolved M6010 ICP 401.0 mg/L 0.6 2 4/10/96 s
Uranium, total M6020 ICP-MS U mg/L 0.001  0.006 4/9/96 Icj
Metals Prep
Total Digestion M3015 ICP-MS 4/8/96 jaw
Wet Chemistr
Alkalinity as CaCO3 M2320B
Bicarbonate as CaCO3 352 mg/L 2 10 4/5/96 S
Carbonate as CaCO3 U mg/L 2 10 4/5/96 sS
Hydroxide as CaCO3 U mg/L 2 10 4/5/96 S8
Total Alkalinity 352 mg/L 2 10 4/5/96 S
Chloride M325.2 - Colorimetric (RFA) 22 mg/L 1 5 4/9/96 hm
Conductivity @25C M9050 - Meter 2610 umhos/cm 1 10 4/6/96 jk
pH (lab) M9040 - Electrometric 7.1 units 0.1 0.1 4/5/96 sS
Residue, Filterable (TDS) @180C M160.1 - Gravimetric 2180 mg/L 10 20 4/5/96 sak
Sulfate M375.3 - Gravimetric 1240 mg/L 10 20 4/9/96 jk

/U = Analyte was analyzed for but not detected at the indicated MDL

;B = Analyte concentration detected at a value between MDL and PQL ' / ; ) (‘ / ZL/

PQL = Practical titation Limit . . i .
: Q ractical Quanti ' '7 1 Vice President of Operations: Ralph Poulsen

REPIN101.03.95.01 Page 1 of 1



ACZ

ACZ Laboratories, Inc. Lab Sample ID: 1L9194-4

30400 Downhill Drive Client Sample ID:  MW-8

Steambaoat Spgs, CO 80487 Client Project ID:  Hecla-Durita CO
(800) 334-5493 ACZ ReportID:  RCI813

HECLA Mining Co. Date Sampled:  4/4/96

6500 Mineral Dr. Box C-8000 Date Received:  4/5/96

Coeur d'Alene, ID 83414 Date Reported:  4/22/96

Att: Gary Gamble Matrix:  water
Radiochemistry

 Gross alpha EPA 9310 12 13 B

IGross beta EPA 9310 23 14 B pCVL
}Ra226 EPA 9315 3.0 04 B pCVL
| Th230 ESM 4506 U pCi/L

8 40 9-Apr-96 Ibe |

14 70 9-Apr96  Ibe :
1 5 9-Apr-96 ch |
1 5 10-Apr96  lbe

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

‘B = Concentration for analy te estimated between MDL and PQL t
%PQL = Practical Quantitation Limit ; -

Form: RPTDFT.01.94 Page 4 of 7

SBE o

VP-Operations: Ralph Poulsen



ACZ

ACZ Laboratories, Inc.

Lab Sample ID:  19794-05

30400 Downhill Drive Client Sample ID:  MW-9

Steamboat Springs, CO 80487 Client Project ID:  Hecla-Durita CO
(800) 334-5493 ACZ Report ID:  RG24570
HECLA Mining Co. Date Sampled: 4/4/96 10:00
6500 Mineral Dr. Box C-8000 Date Received: 4/5/96

Coeur d'Alene, ID 83414 Date Reported:  4/12/96

Gary Gamble

Sample Matrix:  Ground Water

Arsenic, dissolved M7060 GFAA U mg/L 0.001 - 0.005 4/5/96 sh
Molybdenum, dissolved Mo6010 ICP U mg/L 0.05 03 4/10/96 IS
Selenium, dissolved SM 3500-Se C, AA-Hydride U mg/L 0.001  0.005 4/9/96 rd
Sodium, dissolved M6010 ICP 837 mg/L 2 5 4/10/96 s
Uranium, total M6020 ICP-MS U mg/L 0.001  0.006 4/9/96 lej

Total Digestion M3015 ICP-MS 4/8/96 jaw

Alkalinity as CaCO3 M2320B
Bicarbonate as CaCO3 395 mg/L. 2 10 4/5/96 SS
Carbonate as CaCO3 U mg/L 2 10 4/5/96 ss
Hydroxide as CaCO3 u mg/L 2 10 4/5/96 Ss
Total Alkalinity 395 mg/L 2 10 4/5/96 S8
Chloride M325.2 - Colorimetric (RFA) 55 mg/L i 5 4/9/96 hm
Conductivity @25C M9050 - Meter 5360 umhos/cm 1 10 4/6/96 ik
pH (lab) M9040 - Electrometric 6.9 units 0.1 0.1 4/5/96 ss
Residue, Fifterable (TDS) @:180C M160.1 - Gravimetric 5080 mg/L 10 20 4/5/96 sak
Sulfate M375.3 - Gravimetric 3130 mg/L, 10 20 4/9/96 ik

U = Analyte was analyzed for but not detected at the indicated MDL

§B = Analyte concentration detected at a value between MDL and PQL ' W V- %

{ i
{PQL = Practical Quantitation Limit |
i - i

Vice President of Operations: Ralph Poulsen

REPIN101.03.95.01 Page 1 of 1



ACZ

ACZ Laboratories, Inc. Lab Sample ID:  L9194-5

30400 Downhill Drive Client Sample ID:  MW-9

Steamboat Spgs, CO 80487 Client Project ID:  Hecla-Durita CO

(800) 334-5493 ACZ Report ID: RCIS813

HECLA Mining Co. . Date Sampled:  4/4/96

6500 Mineral Dr. Box C-8000 Date Received:  4/5/96

Coeur d'Alene, ID 83414 Date Reported: ~ 4/22/96

Att: Gary Gamble Matrix:  water

Radiochemistry

|Gross alpha EPA 9310 8] pCVL 16 80 9-Apr-96 Ibe |
%Gross beta EPA 9310 U pCV/L 29 145 9-Apr-96 Ibe ;
‘Ra226 EPA 9315 1.7 0.3 B pCVL 1 5 9-Apr-96 ch 2
'Th230 ESM 4506 1.1 0.7 B pCi’L 1 5 10-Apr-96  Ibe

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

%B = Concentration for analyte estimated between MDL and PQL /é/% V %

' PQL = Practical Quantitation Limit VP-Operations: Ralph Poulsen

Form: RPTDFT.01.94 Page 5 of 7



ACZ

ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Springs, CO 80487

Lab Sample ID: 1.9194-06
Client Sample ID:  MW-]10
Client Project ID:  Hecla-Durita CO

(800) 334-5493 ACZ Report ID:  RG24571
HECILA Mining Co. Date Sampled: 4/4/96 09:25
6500 Mineral Dr. Box C-8000 Date Received: 4/5/96
Coeur d'Alene, ID 83414 Date Reported: 4/12/96
Gary Gamble

Sample Matrix: Ground Water

Arsenic, dissolved M7060 GFAA U mg/L 0.001 - 0.005 4/5/96 sh
Molybdenum, dissotved M6010 ICP U mg/L 0.02 0.1 4/10/96 ]
Selenium, dissolved SM 3500-Se C, AA-Hydride U mg/L 0.001 0.005 4/9/96 rd
Sodium, dissolved M6010 ICP 1110 mg/L 2 5 4/11/96 £s
Uranium, total M6020 ICP-MS U mg/i. 0.001 0.006 4/9/96 l¢cj

M3015 ICP-MS 4/8/96

Alkalinity as CaCO3 M2320B
Bicarbonate as CaCO3 525 mg/L 2 10 4/6/96 ss
Carbonate as CaCO3 U mg/L 2 10 4/6/96 Ss
Hydroxide as CaCO3 U mg/L, 2 10 4/6/96 ss
Total Alkalinity 525 mg/L 2 10 4/6/96 ss
Chloride M325.2 - Colorimetric (RFA) 29 mg/L 1 5 4/9/96 hm
Conductivity @25C MS050 - Meter 4970 umhos/cm 1 10 4/6/96 jk
pH (lab) M9040 - Electrometric 7.2 units 0.1 0.1 4/6/96 ss
Residue, Filterable (TDS) @180C M160.1 - Gravimetric 4130 mg/L 10 20 4/5/96 sak
Sulfate M375.3 - Gravimetric 2460 mg/L 10 20 4/9/96 jk

= Analyte was analyzed for but not detected at the indicated MDL

1B = Analyte concentration detected at a value between MDL and PQL ’ W / @JM

i = Practical Quantitation Limi - .
%PQL ractical Quantita Kr)nm mit B Vice President of Operations: Ralph Poulsen

REPIN101.03.95.01 Page 1 of 1




ACZ

ACZ Laboratories, Inc. Lab Sample ID: 19194-6

30400 Downhill Drive Client Sample ID: MW-10

Steamboat Spgs, CO 80487 Client Project ID:  Hecla-Durita CO

(800) 334-5493 ACZ Report ID: RCI813

HECLA Mining Co. Date Sampled:  4/4/96

6500 Mineral Dr. Box C-8000 Date Received:  4/5/96

Coeur d'Alene, ID 83414 Date Reported: ~ 4/22/96

Att: Gary Gamble Matrix:  -water

Radiochemistry

Gross alpha EPA 9310 30 26 B pCVL 15 75 9-Apr-96 lbe
fGross beta EPA 9310 30 26 B pCi/L 28 140 9-Apr-96 lbe
'Ra226 EPA 9315 2.5 03 B pCi/L 1 5 9-Apr-96 ch |
fThBO ESM 4506 1.4 1.1 B pCy/L 1 5 10-Apr-96 Ibe |

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

! y

|

{ B = Concentration for analy te estimated between MDL and PQL W PA g/

;PQL = Practical Quantitation Limit . VP-Operations: Ralph Poulsen

Form: RPTDFT.01.94 Page 6 of 7



ACZ

ACZ Laboratories, Inc. Lab Sample ID: L19194-07

30400 Downhill Drive Client Sample ID:  MW-11

Steamboat Springs, CO 80487 Client Project ID:  Hecla-Durita CO
(800) 334-5493 ACZ Report ID:  RG24572
HECLA Mining Co. Date Sampled: 4/4/96 08:35
6500 Mineral Dr. Box C-8000 Date Received: 4/5/96

Coeur d'Alene, ID 83414 Date Reported: 4/12/96

Gary Gamble

Sample Matrix:  Ground Water

Arsenic, dissolved M7060 GFAA U mg/L 0.005 - 0.03 4/5/96 sh
Molybdenum, dissolved M6010 ICP U mg/L 0.05 03 4/10/96 rs
Selenium, dissolved SM 3500-Se C, AA-Hydride U mg/L. 0.001  0.005 4/9/96 rd
Sodium, dissolved M6010 ICP 1320 mg/L 2 5 4/10/96 I
Uranium, total M6020 ICP-MS U mg/L 0.001  0.006 4/9/96 Icj
Metals P

Total Digestion

4/8/96 jaw

Alkalinity as CaCO3 M2320B
Bicarbonate as CaCO3 795 mg/L 2 10 4/6/96 B
Carbonate as CaCO3 U mg/L 2 10 4/6/96 Ss
Hydroxide as CaCO3 8] mg/L 2 10 4/6/96 S8
Total Alkalinity 795 mg/L 2 10 4/6/96 S5
Chloride M325.2 - Colorimetric (RFA) 38 mg/L 1 5 4/9/96 hm
Conductivity @25C MS050 - Meter 5630 umhos/cm 1 10 4/6/96 ik
pH (lab) M9040 - Electrometric 82 units 0.1 0.1 4/6/96 Ss
Residue, Filterable (TDS) «:180C M160.1 - Gravimetric 4260 mg/L. 10 20 4/5/96 sak
Sulfate M375.3 - Gravimetric 2360 mg/L 10 20 4/9/96 ik

}U = Analyte was analyzed for but not detected at the indicated MDL

! i
‘B = Analyte concentration detected at a value between MDL and PQL ] ’ W / %

{PQL = Practical Quantitation Limit ! . . .
. Q toal Quanti i ‘ j Vice President of Operations: Ralph Poulsen

REPIN101.03.95.01 Page 1 of 1



ACZ

ACZ Laboratories, Inc. Lab Sample ID:  L9194-7

30400 Downhill Drive Client Sample ID:  MW-11

Steamboat Spgs, CO 80487 Client Project ID:  Hecla-Durita CO

(800) 334-5493 ACZ ReportID: RCI813

HECLA Mining Co. Date Sampled:  4/4/96

6500 Mineral Dr. Box C-8000 Date Received:  4/5/96

Coeur d'Alene, ID 83414 Date Reported:  4/22/96

Att: Gary Gamble Matrix:  water

Radiochemistry

%Gross alpha EPA 9310 17 25 B pCi/L 16 80 9-Apr-96 lbe
i:Gross beta EPA 9310 U pCi/L 29 145 9-Apr-96 Ibe ’
'Ra226 EPA 9315 U pCi/L, 1 5 9-Apr-96 ch
iTh23O ESM 4506 U pCi/L 1 5 10-Apr-96 Ibe

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

‘B = Concentration for analyte estimated between MDL and PQL
iPQL = Practical Quantitation Limit

/é//é/[%é/w_

VP-Operations: Ralph Poulsen

Form: RPTDFT.01.94 - Page 7 of 7



ACZ

ACZ Laboratories, Inc.

Lab Sample ID: L97194-01

304060 Downhill Drive Client Sample ID:  MW-12

Steamboat Springs, CO 80487 Client Project ID:  Hecla-Durita CO
(800) 334-5493 ACZ Report ID:  RG24566
HECLA Mining Co. Date Sampled: 4/4/96 08:00
6500 Mineral Dr. Box C-8000 Date Received:  4/5/96

Coeur d'Alene, ID 83414 Date Reported:  4/72/96

Gary Gamble

Sample Matrix:  Ground Water

Arsenic, dissolved M7060 GFAA U mg/L 0.001 - 0.005 4/5/96 sh
Molybdenum, dissolved M6010 ICP U mg/L 0.05 0.3 4/11/96 IS
Selenium, dissolved SM 3500-Se C, AA-Hydride U mg/L 0.001  0.005 4/9/96 rd
Sodium, dissolved M6010 ICP 1210 mg/L 2 5 4/11/96 rs
Uranium, total M6020 ICP-MS U mg/L 0.001  0.006 4/9/96 lcj
Metals P

Total Digestion M3015 ICP-MS 4/8/96 jaw

Alkalinity as CaCO3 M2320B
Bicarbonate as CaCO3 556 mg/L 2 10 4/5/96 sS
Carbonate as CaCO3 U mg/L 2 10 4/5/96 sS
Hydroxide as CaCO3 U mg/L 2 10 4/5/96 SS
Total Alkalinity 556 mg/L. 2 10 4/5/96 ss
Chloride M325.2 - Colorimetric (RFA) 23 mg/L 1 5 4/9/96 hm
Conductivity @25C M9050 - Meter 4720 umhos/cm i 10 4/6/96 jk
pH (lab) M9040 - Electrometric 7.9 units 0.1 0.1 4/5/96 ss
Residue, Filterable (TDS) @180C M160.1 - Gravimetric 3640 mg/L 10 20 4/5/96 sak
Sulfate M375.3 - Gravimetric 2120 mg/L 10 20 4/9/96 jk

= Analyte was analyzed for but not detected at the indicated MDL

|
1B = Analyte concentration detected at a value between MDL and PQL | i / ?2 4 V ZM
|
7 7

i = i titation Limit ! . .
iPQL Practical Quantitation Limi N Vice President of Operations: Ralph Poulsen

REPIN101.03.95.01 Page 1 of 1




ACZ

ACZ Laboratories, Inc. Lab Sample ID:  L9194-1

30400 Downhill Drive Client Sample ID:  MW-]2

Steamboat Spgs, CO 80487 Client Project ID:  Hecla-Durita CO
(800) 334-5493 ACZ ReportID: RCI813

HECLA Mining Co. Date Sampled:  4/4/96

6500 Mineral Dr. Box C-8000 Date Received:  4/5/96

Coeur d'Alene, ID 83414 Date Reported:  4/22/96

Att: Gary Gamble Matrix:  water
Radiochemistry

Gross alpha EPA 9310 U pCi/L
|Gross beta EPA 9310 8] pCi/L
iRa226 EPA 9315 U pCi/L
| Th230 ESM 4506 1.8 1.8 B pCi/L

13 65 9-Apr-96 Ibe

22 110 9-Apr-96  lbe
1 5 9-Apr-96 ch |
1 5  10-Apr-96 lbe |

- |

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

‘B = Concentration for analy te estimated between MDL and PQL
PQL = Practical Quantitation Limit

Form: RPTDFT.01.94 Page 1 of 7

ool /L udlen

VP-Operations: Ralph Poulsen



ACZ

ACZ Laboratories, Inc. Lab Sample ID:
30400 Downhill Drive
Steamboat Springs, CO 80487

L9194-03
Client Sample ID:  MW-13

Client Project ID:  Hecla-Durita CO

(800) 334-5493 ACZ Report ID:  RG24568
HECLA Mining Co. Date Sampled: 4/4/96 11:30
6500 Mineral Dr. Box C-8000 Date Received: 4/5/96
Coeur d'Alene, ID 83414 Date Reported:  4/12/96
Gary Gamble

Sample Matrix:  Ground Water

Metals Analysis

Arsenic, dissolved M7060 GFAA 0.004 B mg/L 0.001 - 0.005 4/5/96 sh
Molybdenum, dissolved M6010 ICP 0.02 B mg/L 0.02 0.1 4/10/96 IS
Selenium, dissolved SM 3500-Se C, AA-Hydride 0.004 B mg/L 0.001 0.005 4/9/96 rd
Sodium, dissolved M6010 ICP 1100 mg/L 2 5 4/11/96 s
Uranium, total M6020 ICP-MS 0.003 B mg/L 0.001 0.006 4/9/96 Icj

Total Digestion M3015 ICP-MS 4/8/96 jaw

Alkalinity as CaCO3 M2320B
Bicarbonate as CaCO3 1130 mg/L 2 10 4/9/96 sS
Carbonate as CaCO3 U mg/L 2 10 4/9/96 33
Hydroxide as CaCO3 U mg/L 2 10 4/9/96 ss
Total Alkalinity 1130 mg/L, 2 10 4/9/96 ss
Chloride M325.2 - Colorimetric (RFA) 34 mg/L 1 5 4/9/96 hm
Conductivity @25C M9050 - Meter 4180 umhos/cm i 10 4/6/96 jk
pH (lab) M9040 - Electrometric 8.2 units 0.1 0.1 4/5/96 ss
Residue, Filterable (TDS) @;180C M160.1 - Gravimetric 3130 mg/L 10 20 4/5/96 sak
Sulfate M375.3 - Gravimetric 1340 mg/L 10 20 4/9/96 jk

= Analyte was analyzed for but not detected at the indicated MDL

‘B = Analyte concentration detected at a value between MDL and PQL i ’ W \/, gl/g%
i Y

‘PQL = Practical Quantitation Limit i R . .
Q Q . | Vice President of Operations: Ralph Poulsen

REPIN101.03.95.01 Page 1 of 1



ACZ

ACZ Laboratories, Inc. Lab Sample ID: L9194-3

30400 Downhill Drive Client Sample ID:  MW-13

Steamboat Spgs, CO 80487 Client Project ID:  Hecla-Durita CO
(800) 334-5493 ACZ Report ID: RCI1813

HECLA Mining Co. Date Sampled:  4/4/96

6500 Mineral Dr. Box C-8000 Date Received: ~ 4/5/96

Coeur d'Alene, ID 83414 Date Reported:  4/22/96

Att: Gary Gamble Matrix:  water
Radiochemistry

{Gross alpha EPA 9310 U pCi/L. 12 60 9-Apr-96 lbe |
\Gross beta EPA 9310 U pCi/L 22 110 9-Apr9  Ibe |
'Ra226 EPA 9315 8] pCi/L 1 5  9Apr9%  ch |
'Th230 ESM 4506 U pCi/L 1 5 10:Apr-96  lbe |

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

y

‘B = Concentration for analyte estimated between MDL and PQL W V. Méﬂ

'PQL = Practical Quantitation Limit | VP-Operations: Ralph Poulsen

Form: RPTDFT.01.94 Page 3 of 7



ACZ

ACZ Laboratories, Inc.

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

HECLA Mining Co.

6500 Mineral Dr. Box C-8000
Coeur d'Alene, ID 83414
Gary Gamble

Lab Sample ID:
Client Sample ID:
Client Project ID:

ACZ Report ID:

Date Sampled:
Date Received:

Date Reported:

Sample Matrix:

L9194-02
MW-14

Hecla-Durita CO
RG24567

4/4/96 12:10
4/5/96
4/12/96

Ground Water

Metals Analysis

Arsenic, dissolved
Molybdenum, dissoived
Selenium, dissolved
Sodium, dissolved

Uranium, total

Total Digestion

t Chemist

Alkalinity as CaCO3
Bicarbonate as CaCO3
Carbonate as CaCO3
Hydroxide as CaCO3
Total Alkalinity

Chloride
Conductivity @25C
pH (lab)

Residue, Filterable (TDS) @1 80C
Sulfate

M7060 GFAA

M6010 1ICP

SM 3500-Se C, AA-Hydride
M6010 ICP

M6020 ICP-MS

M3015 ICP-MS

M2320B

M325.2 - Colorimetric (RFA)
M9050 - Meter

M9040 - Electrometric
M160.1 - Gravimetric
M375.3 - Gravimetric

{U = Analyte was analyzed for but not detected at the indicated MDL

‘B = Analyte concentration detected at a value between MDL and PQL

"PQL = Practical Quantitation Limit

REPIN101.03.95.01

Page 1 of 1

9]
U
U
844.0
0.004 B

1360 mg/L

U mg/L.

U mg/L

1360 mg/L

44 mg/L
4050 umhos/cm

8.1 units

2680 mg/L

780 mg/L

/M V- udien

mg/L
mg/L
mg/L
mg/L
mg/L

0.001
0.02
0.001
0.6
0.001

- 0.005
0.1
0.005
2
0.006

10
16
10
10

10
0.1
20
20

4/5/96
4/10/96
4/9/96
4/10/96
4/9/96

4/8/96

4/9/96
4/9/96
4/9/96
4/9/96
4/9/96
4/6/96
4/5/96
4/5/96
4/9/96

jaw

ss
ss
sS
ss
hm
ik
ss
sak
ik

Vice President of Operations: Ralph Poulsen



ACZ

ACZ Laboratories, Inc.
30400 Downhill Drive
Steamboat Spgs, CO 80487
(800) 334-5493

HECLA Mining Co.
6500 Mineral Dr. Box C-8000
Coeur d'Alene, ID 83414

Att: Gary Gamble

Lab Sample ID:
Client Sample ID:
Client Project ID:

ACZ Report ID:

Date Sampled:
Date Received:
Date Reported:

Matrix:

L9194-2

MW-14
Hecla-Durita CO
RCI1813

4/4/96
4/5/96
4/22/96

water

Radiochemistry

Gross alpha EPA 9310 17
Gross beta EPA 9310

Ra226 EPA 9315

Th230 ESM 4506 1.2

20

1.0

pCi/'L
pCi/L
pCi/L

wCCw

12 60  9-Apr-96 Ibe
22 110 9-Apr-96  lbe
1 5 9-Apr-96 ch |
1 5  10-Apr-96  lbe |

Remarks: Sample was diluted for gross alpha/beta analysis due to a high amount of total dissolved solids.

nalyte not detecte

'B = Concentration for analyte estimated between MDL and PQL

PQL = Practical Quantitation Limit

Form: RPTDFT.01.94

Page 2 of 7

il Soridlos

VP-Operations: Ralph Poulsen




Attachment 2
Letter to Miller Water Monitoring



MINING COMPANY

October 8, 1996

Mr. Al Miller

Miller Water Monitoring Service
P.O. Box 249

Steamboat Springs, Colorado 80477

Dear Al:

The ground water sampling record used for the Durita sampling program needs to be filled out
as completely as possible. I am including some information concerning the construction of the
wells and the current elevations of the caps. Also, there is a section for including the types and
numbers of sample containers, preservatives used, and whether or not the sample was filtered
that should be completed during each sampling event. If additional information is needed to
complete the forms please let me know.

Very truly yours,

Ga}y R. Gamble
Environmental Director - Metals Division

6500 Mineral Drive « Coeur d’Alene, ldaho 83814-8788 « 208/769-4100 « FAX 208/769-4107
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MONITOR WELL INSTALLATION

This section describes the drilling, construction and development of seven wells (MW-3 through MW-14) at
the Durita facility. These wells were installed due to the uncertainty regarding the integrity of the historical
monitoring wells. The historical wells were drilled 1976 and have been sampled on a quarterly basis. The
construction of these wells (MW-2 through MW-7) did not entail the installation of a sand pack or a surface
seal, thereby raising questions regarding the integrity of the wells. The well locations for the historical wells
and the monitor wells installed under this program are shown on Figure D2 along with the location of the
historical wells. Several of the wells installed under this program were located near the historical wells in
order to evaluate the integrity of the historical wells.

DRILLING PROCEDURES

The general drilling and sampling procedures are outlined in this section, and the variations from these
general procedures are described in subsequent sections. Monitor wells MW-8 through MW-14 were drilled
from April 23 to April 28, 1991. The boring logs for these wells are presented in . the wells were
drilled by Ground Exploration, Inc. using a combination of hollow stem auger and air rotary techniques. A
track-mounted CME drilling rig was utilized which was capable of drilling by either method. The 8-inch OD
diameter hollow stem auger was utilized to drill through both unconsolidated soils and weathered bedrock,
and an 8-inch diameter air rotary bit was utilized to drili the remainder of the well. Prior to switching
between auger and air rotary methods, 12-inch OD augers were drilled through the unconsolidated soils in
order to prevent sloughing when the 8-inch OD augers were removed and borehole was drilled with air
rotary. :

The total depth of the well was based on the requirment of screening the well in the first water-bearing zone.
The wells were drilled approximately 15 feet below the top of the first water bearing-zone in order to allow
the construction of a sand pack and a 10 feet well screen. The maximum depth drilled was 85 feet below
ground surface.

A field engineer was present during all drilling activities in order to log the geologic conditions encountered.
While drilling with the hollow stem auger, soil samples were collected on five-foot centers. Soil samples
were also collected at depths determined by the field engineer in order to identify lithologic contacts. The
samples were collected with a split-spoon sampler which was driven with a 140-pound hammer falling from
a distance of 30 inches, in accordance with the standard penetration test. The number of blows required
to drive the sampler a distance of 1.5 feet was recorded on the log. The soil sample was removed from the
split-spoon and the core recovery was recorded. The field engineer logged the core in accordance with the
Unified Soils Classification System (USCS). The cuttings from the auger were also logged in order to identify
lithologic contacts. Split-spoon samples were not collected when drilling with the air rotary, but the cuttings
were logged. The cuttings and the drilling rate were utilized in order to determine the geoclogic conditions
and locations or lithologic contacts encountered while drilling with air rotary.

GEOLOGIC CONDITIONS ENCOUNTERED

The geologic conditions encountered in the well drilling are summarized in table form on the following page.
The boring logs are included in this appendix. An average of 15 feet of alluvial/colluvial soils were
encountered during drilling, and the thickness of the soils varied from 12 to 20 feet. The composition of
these soils varied from sandy clays to clayey gravel. Several of the wells encountered coarse grain sizes
up to cobbles in the soils.

The soils were underiain by the Mancos Formation, which predominantly consisted of shales and claystones.
A sandstone layer was encountered in the Mancos Formation in all of the wells except for well MW-8 which
is located along the south side of the property. This sandstone layer consisted of fine-grained sand
particles, and the thickness of this layer varied from 1.5 feet to less than 1 foot. A zone of interbedded

1



sandstones and claystones was encountered during drilling at depths ranging from 35 feet in MW-8 to
greater than 85 feet in MW-11. The sandstone layers within this zone were fine grained and averaged
several feet thick. The interbedded sandstone zone was not encountered while drilling MW-11 to the total
depth of 85 feet. The elevations of the interbedded sandstone zone are consistent with the overali geology
of the basin. The elevations of the top of this zone indicate that the synclinal axis of the basin trends
northwest to southeast across the north one-third of the site.

The first water-bearing zone was generally encountered in the interbedded sandstone zone. The Mancos
sandstone zone was saturated in MW-11 and MW-12; however, this sandstone was not saturated in the other
wells. MW-11 and MW-12 were drilled deeper than the Mancos sandstone in order to determine the depth
of the interbedded sandstone zorle across the facility. MW-12 encountered the interbedded sandstone zone,
but the interbedded sandstone zone was not encountered in MW-11 to a depth of 85 feet.

MONITOR WELL CONSTRUCTION

The seven monitor wells were installed from April 24 through April 29, 1991 and were designed to monitor
the first water-bearing zone. The well construction logs are included in this appendix for MW-8 through MW-
14, and the well construction details are also summarized in this appendix. The monitor wells were
constructed to monitor and sample the first water-bearing zone which consisted of either the Mancos
sandstone or the interbedded sandstone zone.

The cuttings were blown out of the boreholes before the wells were installed with the air rotary bit. in order
to remove the cuitings from the wells, approximately 20 to 60 gallons of water were added to the boreholes
for each of the wells, except for MW-14. The water was required due to the low flow rates associated with
the water-bearing zones. Water was not added to MW-14 because the flow from the first water-bearing zone
did not saturate the cuttings. The added water was removed during the development of the wells.

The wells were constructed of 4-inch diameter PVC with a 10-foot screened interval of 0.020 slotted well
screen. A filter sock was placed over the screened section to prevent fine-grained material from clogging
the well screen. A protective metal casing was placed on top of the well and equipped with a locking cap.

The tops of the well screens were placed to correspond with the top of the first water-bearing zone. MW-11
and MW-12 were screened at the Mancos sandstone, and the remaining weils were screened in the
interbedded sandstone zone. The boreholes for MW-11 and MW-12 were backfilled with cuttings and sand
from their total depth to approximately two feet below the well screen.

A sand pack of 10-20 silica sand was placed between the well and the borehole from a few feet below the
bottom of the well to the bentonite seal. The bentonite seal was located several feet above the top of the
well screen, and the thickness of the bentonite seal in each well was greater than five feet, as shown on the
well construction diagrams. The space between the well and the borehole was filled with cuttings and
bentonite pellets from the bentonite seal to approximately five feet of the ground surface. A surface plug
of a concrete grout was then placed in the ground surface. '

WELL DEVELOPMENT

The wells were developed to purge the fines from the sand pack and the first water-bearing zone in the
immediate vicinity of the well. The removal of cuttings with air rotary bit prior to installing the well removed
most of the fines before the sand pack was instalied. As a result the wells were pumped with a submersible
pump until the water became clear, with the exception of MW-14. MW-14 was not developed because the
recovery of the well was estimated not to be high enough to allow recovery in time to collect a sampie
based on the smalil amount of water encountered during drilling. The volume of water added to remove the
cuttings was then pumped from the well. The well yields were estimated during the well development based
on the recovery rates. The yields from MW-8 through MW-10 were approximately one gallon per minute
{gpm), and the yields from MW-11 through MW-13 were well below one gpm.
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WELL MW—-8
WELL COMPLETION DETAILS

PROJECT NAME__ HECLA — DURITA SITE  DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/26/91 DRILLING COMPANY _ GROUND EXPLORATION
LOCATION DURITA SITE, SOUTH SIDE FIELD ENGINEER JOHN ENGLAND
2.5
2.0 o SLIP CAP
l«——— 6" PROTECTIVE STEEL SURFACE CASING
DEPTH(ft) WITH_LOCKING CAP
SR T3 G N4
/ 14— 12" BORING
0.0 GROUND SURFACE .2 | #—1—PORTLAND CEMENT AND BENTONITE PLUG
e Y rl // .
le— 8 " BORING
v
Sl BACKFILL OF CUTTINGS AND BENTONITE
) PELLETS
) 47 SCHEDULE 40 PVC CASING
26.0
S BENTONITE SEAL
350
400
4 " SCHEDULE 40 PVC SCREEN WITH
— 0.020 SLOT WIDTH AND FILTER
SOCK.
=l—— 10-20 SILICA SAND
-§—O.—O.___ ................................................ BOTTOM OF SCREEN
WITH THREADED CAP
51.0

e e Lo e BOTTOM OF BOR!NG

NOT TO SCALE




WELL MW=9
WELL COMPLETION DETAILS

PROJECT NAME  HECLA - DUR!TA‘SITE DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/25/91 DRILLING COMPANY ___GROUND EXPLORATION
LOCATION DURITA SITE, WEST SIDE FIELD ENGINEER JOHN ENGILAND
30
.+—2'§___ ..................................................... @ SLIP CAP
«——— 6 PROTECTIVE STEEL SURFACE CASING
DEPTH(ft) WITH_LOCKING CAP
ST M R Nz
/ b e ea2 BoRING
GROUND SURFACE .2 | PORTLAND CEMENT AND BENTONITE PLUG
190 :
o +e— 8 " BORING
3 %
4
| BACKFILL OF CUTTINGS AND BENTONITE
PELLETS
4" SCHEDULE 40 PVC CASING
31.0
%4 BENTONITE SEAL
400 3
430
4 " SCHEDULE 40 PVC SCREEN WITH
T 0.020 SLOT WIDTH AND FILTER
SOCK.
— 10-20 s1LICA SAND
éi_o—_ e e e e BOTTOM OF SCREEN
WITH THREADED CAP
57.0 ,

«— BOTTOM OF BORING

NOT TO SCALE




WELL MW—=10
WELL COMPLETION DETAILS

PROJECT NAME__HECLA — DURITA SITE DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/23/91 DRILLING COMPANY _ GROUND EXPLORATION
LOCATION DURITA SITE., FAST SIDE FIELD ENGINEER JOHN ENGLAND
430
_“}——2'_5__.._ e e e e e e e e e e e e e e e e e e M SL'P CAP
le—— 6" PROTECTIVE STEEL SURFACE CASING
DEPTH(ft) WITH LOCKING CAP
T P IR ST
/ oL je]iete—127 BORING
GROUND SURFACE 2| [1—PORTLAND CEMENT AND BENTONITE PLUG
15.0 N _
220 // —
te— 8 " BORING
e/
< .
[ BACKFILL OF CUTTINGS AND BENTONITE
f PELLETS
a 4 " SCHEDULE 40 PVC CASING
478 W
5 B seENTONTE SEAL
568 5
590 -
4 " SCHEDULE 40 PVC SCREEN WITH
™ 0.020 SLOT WIDTH AND FILTER
SOCK.
—— 10—20 SiLiCA SAND
ﬁ'o__ ................................................ BOTTOM OF SCREEN
WITH THREADED CAP
73.0 _ | «— BOTTOM OF BORING

NOT TO SCALE




WELL MW=11

WELL COMPLETION DETAILS

PROJECT NAME _ HECLA — DURITA SITE  DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/24/91 DRILLING COMPANY GROUND EXPLORATION
LOCATION DURITA SITE, NORTH._SIDE FIELD ENGINEER JOHN ENGLAND
&30 '
.il;é____ .................................................... s, SLIP CAP
te—— 5" PROTECTIVE STEEL SURFACE CASING
DEPTH(ft) WITH LOCI\% CAP

4.

e e—12" BORING

L]

Py

O

[

P4

lw]

w

c

2

>

(@]

| g
4
[

" -1 PORTLAND CEMENT AND BENTONITE PLUG
_7‘_0.___ .......................................... il e
d40 /
t<— 8 " BORING
§
—— BACKFILL OF CUTTINGS AND BENTONITE
PELLETS
4" SCHEDULE 40 PVC CASING
390
XX
e1—— BENTONITE SEAL
480
505
4 " SCHEDULE 40 PVC SCREEN WITH
0.020 SLOT WIDTH AND FILTER
SOCK.
—— 10-20 sILiCA SAND
-@.—'5___ ................................................. BOTTOM OF SCREEN
WITH THREADED CAP
85.0 o

<— BOTTOM OF BORING

NOT TO SCALE




WELL MW=12
WELL COMPLETION DETAILS

PROJECT NAME _ HECLA — DURITA SITE  DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/28/91 DRILLING COMPANY _ GROUND EXPLORATION
LOCATION DURITA SITE, NORTH SIDE FIELD ENGINEER JOHN ENGLAND
+3.0
_‘*‘_2-_5___ JE e s SUP CAP
«——— 6" PROTECTIVE STEEL SURFACE CASING
DEPTH(ft) WITH LOCKING CAP
AT I 1 ST
/ TV s eea2 BorinG
< GROUND SURFACE “. %4 [ f—1—PORTLAND CEMENT AND BENTONITE PLUG
=20 > %
te— & " BORING
o :
1
| BACKFILL OF CUTTINGS AND BENTONITE
% T PelleTs
4" SCHEDULE 40 PVC CASING
140
2d R sentonTE sea
250
270
4 " SCHEDULE 40 PVC SCREEN WITH
— 0.020 SLOT WIDTH AND FILTER
SOCK.
—— 10—-20 SjLICA SAND
-—3——7&___ ................................................ BOTTOM OF SCREEN
WITH THREADED CAP
850

«— BOTTOM OF BORING

NOT TO SCALE




WELLMW=15
WELL COMPLETION DETAILS

PROJECT NAME _HECLA — DURITA SITE DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/28/91 DRILLING COMPANY _ GROUND EXPLORATION
LOCATION DURITA SITE, EAST SIDE FIELD ENGINEER JOHN ENGLAND
3.0
i2_'5____. e e e e e et e e e e e e e e e e e e e e e e @ SL]P CAP
le——— 6" PROTECTIVE STEEL SURFACE CASING
DEPTH(ft) WITH_LOCKING CAP
GROUND SURFACE ' 12" BORING
S0 5 Nt
" 4f—— PORTLAND CEMENT AND BENTONITE PLUG
60 %% -
f<— 8 " BORING
{
_ BACKFILL OF CUTTINGS AND BENTONITE
PELLETS
4" SCHEDULE 40 PVC CASING
=00
:é’ 53 BENTONITE SEAL
860 s
630
4 " SCHEDULE 40 PVC SCREEN WITH
0.020 SLOT WIDTH AND FILTER
SOCK.
—— _10—-20 gi11CA SAND
l&_ e e e e e e e e e BO']TOM OF SCREEN
WITH THREADED CAP

<«—— BOTTOM OF BORING

NOT TO SCALE




WELL MW—14
WELL COMPLETION DETAILS

PROJECT NAME  HECLA - DURITA.SITE DRILLING METHOD H. STEM AUGER/AIR ROTARY

DATE COMPLETED 04/29/91 DRILLING COMPANY  GROUND EXPLORATION
LOCATION DURITA SITE. SOUTH SIDE FIELD ENGINEER JOHN ENGLAND
S
_1'3'_2___ .................................................... 777 SLIP CAP
le———— 6" PROTECTIVE STEEL SURFACE CASING
DEPTH(t) WITH_LOCKING CAP
W/* ERINRS A
GROUND SURFACE
:‘;;'.-———PORTLAND CEMENT AND BENTONITE PLUG
60 | 7 >
fe—— 8 " BORING
+———- BACKFILL OF CUTTINGS AND BENTONITE
/ PELLETS
7'/ 4 " SCHEDULE 40 PVC CASING
S56
S1—— BENTONITE SEAL
636
/00
4 " SCHEDULE 40 PVC SCREEN WITH
0.020 SLOT WIDTH AND FILTER
SOCK.
—— 10—-20 SjICA SAND
_§Q'_O___ ................................................ BOTTOM OF SCREEN
WITH THREADED CAP
..BLQ* ........................................... ;<—BOTTOM OF BOR|NG

NOT TO SCALE




Attachment 3
Field Sampling Log



CMCI% + S'(:'-:ﬁ%? *—WVR‘M =

WATER LEVEL MONITORING RECORD

WELL NUMBER%/‘E/%

or DATE:

Project No:

Project Name: Aécj&‘ WO—-"’ Colo

PAGE _¢ of:7/

Weather Conditions:

Sy — S cummnn /ejqwcSL., su/sa

Measuri’ng Point of Well (MP):

U\/” WMLM ca,d_vv\o, CMPS

aatd:- e Aot

Measuring Device:

)

’MM

Observations/Comments:

Dﬁ: " TIME ELEVr\f\F’,I'ION D\E\ZI?E;O CSSX;?EIT?SSSW WE?ES/%%S ) REMARKS MEA;S REC
WELL (feet, NGVD) | (feet below MR) (feet) (feet, NGVD)
MW-8licg; |59, 26 11,22 WAl
Mw-9 | | o oo 2;,.3¢ |
A bLO | 092 ¢ 34,08
M-t U] 093¢ Z8.30
o~y 210300 320.09 i
Ma-I3(1130 |S559 30 | 13.5D
Bewl/ | /270 |5EogaT0| 49.5G W

cfoul walh s

-/

+*
q

SN

w2 wasd %\Q’u‘:wos
NAR(¥Sd

A, -‘ZAA}[ s t‘q
%«—f < few/v\

24

Messured by:

Checked by:

il

Miller Water Monitor Service
P.0O. Box 249
Steamboat Springs,
80477

CO




S

v PAGE: _[ oft_/
GROUNDWATER SAMPLING RECORD | savpLe nuMeeR: ) ,f

ProjectNo:__________ Project Name: /Ma— - W— GA’ZO . Dateq- o 96

Sampling Location (well |D, etc.): M W - 8 Starting Water Level ({t. BMP): Z / 2 &
. ’
Sampled by, (2 £ 5 VA } w g Total Depth (ft. BMP):_F. O Water Column Height (t): 2 & - 7
ir 7 .
Measuring Point (MP) of Well: AN M»A. Casing Diameter (in. ID): ¥~ Multiplication Factor: # & 526
Screened Interval (ft. BGL): Casing Volume (gal.): /- 72X 37 3x & e ux
Filter Pack Interval (ft.BGL): ' Water Level (ft.BMP) at End of Purge:
Casing Stick-Up/Down (ft.): Total Depth (ft. BMP) at-End of Purge:
QUALITY ASSURANCE
METHODS (describe): { 2
Cleaning Equipment: ﬁ/aé oo X 9§ b—" —tLm 0&"‘ W
Purging: /@M«Q C‘Q-W Sampling: 't?fd.u.— /5 ntaai ud
Disposal of Discharged Water: il 6}/\
INSTRUMENTS (indicate make, model, i.d.): 4
‘Water Level: O- 2T~ ¢S o Themormetens
pH Meter: o ysZ 3500 Field Calibration: 4
Conductivity Meter: \Q«M il qu o 2 5 &8 Field Calibration: \"/ © s
Other: b LArrsnn / Field Calibration:
SAMPLING MEASUREMENTS
Purge Characteristics Water Quality Dela Appoearance
2 ke
Date/ Cumul Vol Purge Temp. Specific Conduct d Turbidity Intal Remarks
; - H (umhos/cm) Col ' Depth
Time (gal) |Rate (gpm)| (°C) P S FieI;Temp @250 10T 1 & Sediment (tt. a%p)
jolo / /.8 /2.6 A 2930 cﬁuq 39 CMWQ,AM bsan
/02| 27 24| 122 2985 AR cedd 44{—
/035 45 j24 728 2X¥0 S0

0| S e 124 |1 2% 2810 L 34*) qcpvv(v(l Jy\‘! P,uuj
SAMPLE INVENTORY #7 bond ¢ f evmp torulx ‘

Water Level (ft. BMP) Before Sampling: Recovery %: Sample Intake Depth (ft. BMP):‘ﬂ___.
Botttes Coilectad Filtration | Preservation Analysis Remarks
Time Volume Composition (glass, plastic) |Quantity | (Y/N) (type) Y (quality control sample, othe
. 7£ Miller Water Monitor Service
Chain-of-Custody Record No. ﬁ C- Z [0 3 { 45 P.O. Box 249 ©
':‘S‘EPREDV“AT‘ONS Cumul Vol. - Cumulative voluma removed  gal. - Gallons Steamboat Sprlngs ’ CO
Sl s paszireapaet D e Qoo g o par et 80477

GW Sample Form MACICAD Revised: §-8-95




7

GROUNDWATER SAMPLING RECORD

PAGE:__/Z of_{
SAMPLE NUMBER:

Project No: Project Name: /A ?j‘l - M

Date 4/ 7'/ 4(9

Qaks

Sampling Location (well ID, etc.): MW - q
Sampledby: (B0 & prul n ol Lo
Measuring Point (MP)lof wel: 1) .M
Screened Interval (f.BGL):
Filter Pack Interval (ft.BGL):
Casing Stick-Up/Down (ft.):

Starting Water Level (ft. BMP):
Total Depth (ft. BMP):__s_é__ Water Column Height (it.): 2/ 68~
Casing Diameter (in. ID): 4

Casing Volume (gal.): {4 ox_2 2 3X N 4X
Water Level (ft.BMP) at End of Purge:
Total Depth (ft. BMP) at End of Purge:

2/.35 .

-
Multiplication Factor:_e 6Ss=2E

QUALITY ASSURANCE

METHODS (describe):
Cleaning Equipment:

(W6 arns x
farnC

Aol

Purging: Sampling: r& 'W.R
Disposal of Discharged Water: S
INSTRUMENTS (indicate make, model, i.d.): '
Water Level: o - /S e guior oo T
pH Meter: Y g 8w _ Field Calibration: 1L/
Conductivity Meter. 2 St T OO K D 205 €€ Field Calibration: ;7 5
Giinar-d £ 7 Field Calibration:
SAMPLING MEASUREMENTS
5 y Purgs Characlaristics Water Quallty Data 4 Appearance intake
ate/ 1 Cumul.Vol| Purge | Temp. s""”xl:n::s"dc"cay i Turbidity | papth Remarks
Time | (ga) |Rate (gpm)| (C) | P lerentearaieis] O |aSediment | oup)
o¥36l 4 ).# 110.2] %97 s940| e twn 51
N ARZ AR, s
. = ; § ~
o§Se| 28 | f. 4 122|682 (G740 |
oMy e
4 :
soo| 42 7.7 |12.3]63 s219 1] S ovmplad Loy [

SAMPLE INVENTORY # Cend /s Livny boruilic

Water Level (it. BMP) Betore Sampiing:
Bottles Collscted

Composition (glass, plastic)

Sample intake Depth (ft. BMP): s/

Remarks
(quality control sample, other)

Recovery %:

Preservation

(type)

Filtration

(YIN)

Time Volume Quantity Analysis

i B |

Chaiﬁ~0f~Cus{ody Record No. AC 2 L'J" # o 3 / ?S—‘

ABEREVIATIONS

Miller Water Monitor Service
P.O. Box 249

Steamboat Springs, CO

80477

Cumul Vot - Cumulative volume ramoved
1D - Insids Diamatar
oL - telow ground tavel C - Cslsius

gal. - gaflons
gpm - gallons per minute
in. - inches

bt
Delow measunng point

GW Sampis Form  MAC/CAD  Revised. 9-8-35




/

_ PAGE:__ ¢ of_ ¢
GROUNDWATER SAMPLING RECORD | savpLe nuMeeR:

Project No: | Project Name:. A["Jaw - W - M : ‘ Date ¢/f/¢é

Sampling Location (well ID, etc.): ta W '/O Starting Water Level (ft. BMP): 2¢.0 &
sampledby. OR § trake  palisa, Total Depth (ft. BMP):_¢& @ Water Column Height (), 3 ¥ 4 ~
Measuring Point (MP) of Well: # i/ i Sy M’k Casing Diameter (in. ID): ¢ Multiplication Factor:_¢ ég 22
Screened Interval (ft.BGL): Casing Volume (gal.): ZEXZX 4§ G 3x & ? 4X
Filter Pack Interval (ft.BGL): Water Level {{t. BMP) at End of Purge:
Casing Stick-Up/Down (ft.): i Total Depth (ft. BMP) at End of Purge:
QUALITY ASSURANCE
METHODS (describe):
Cleanlng Equ]pmen{ WZQAM X ? ‘bI Wi‘/‘a M-‘\)—
Purging: A—M—Q M Sampling: M _/) LA AL
Disposal of Discharged Water: N A Gt
INSTRUMENTS (indicate make, model, i.d.):
Water Level: C’—Q‘hx +* A Q Tinasmnermetess
PH Meter: ~. YsZ 258 ° Field Calibration: / J
Conductivi eter: >C04 ¥ q oKozo s 83 Field Calibration: N
ZM Field Calibration: /
SAMPL!NG MEASUREMENTS
Purge Characteristics o Waler qua”("’f Dca!ud 3 Appoarines intake
e@cific onduy cd s 10
?‘iantwee/ Cumul.Vol| Purge Tecmp. pH P mnosie & GColor Turbidity | pepin Remarks
(gal) Rate {gpm)| (°C) @ Field Temp| @ 25 ° C. & Sediment (. BuMP)
4
R4l < z |z d]12¢ 5300 3'3,;& ¢1
oqos| 30O S 2.1 130 £319
ofIs] &2 2 |4 13 3289 )
3
i
i
{
i
i
3
of2f| 72 S $306 W |Va e 7| Sommyle g Py
N e ;
SAMPLE INVENTORY ¥ & and (i [ -wmp CamelSo
Water Level (ft. BMP) Before Sampling: Recovery%:_____ Sample Intake Depth (ft. BMP):__;L_:Z___
—— Botties Collactsd Filtration | Preservation Analysis _ Remarks
Time Volume Composition (glass, plastic) |Quantity | (Y/N) (type) 4 (quality control sample, other

—_

S

L .
¥ X . W t S .
Chain-of-Custody Record No. 4‘?2 [&d&ﬁ‘. O A/ 75/ glélegoxagzg Monitor service

'\35;‘:“"““0"'5 Cumu! Val. - Cumulative volume removed  gal. - gallons Steamboat Sprlngs ) coO

+P - Balow maasunnrg point 10 - Inside Diameter gpm - gakons par minute 80477
“‘GL - Bolew grourd taval C - Calsius in, - inches
I e Grourd




//

PAGE: /£ of:

GROUNDWATER SAMPL'NG RECORD SAMPLE NUMBER:
Project No: Project Name: #Q J&, Wb QQ/QO __Date ¢/4/¢ e

Sampling Location (well ID, etc.): mw - Starting Water Level (ft. BMP): 2‘9 s 26 :
Sampled by: } mtjé m (;L{bﬁ.. Total Depth (ft. BMP);__ €2 © _ Water Column Height (ft.): 3/ /
Measuring Point (MP) of Well: (r\/ o’ Y » Casing Diameter (in. ID): Muitiplication Factor:_® (49 2(89
Screened Interval (ft.BGL): Casing Volume (gal.); &£~ ?2)( 4'/ 1 ax Jo2. (X
Filter Pack Interval (ft. BGL): Water Level (ft.BMP) at End of Purge:
Casing Stick-Up/Down (ft.): ' Total Depth (ft. BMP) at End of Purge:
QUALITY ASSURANCE
METHODS (describe
Cleaning EEquxpmer)n 0,06 Gt X <£ b I w‘&ﬁ' P"‘WJ@M
Purging: W oo - Sampling: e oath "# [ 5‘-*1-“‘( e,
Disposal of Discharged Water: : SAr o}[\ yrrpn_ie
INSTRUMENTS (indicate make, model, i.d.): /
Water Level:___ Q& o2 /To g n N a
pH Meter: N, VS RN Field Calibration:
Conductivity Meter: )C:M = FoKt205 &S Field Calibration: \/ 2 S
a0 [ : Field Calibration:
SAMPLING MEASUREMENTS
Purge Chatacterlstics Water Quality Data ] Appsarance intake
Date/ | CumulVol] Purge | Temp.| o, Speciiic TNV gAY or | Tutbidity | papin Remarks
(gal) |Rate (gpm)| (°C) @ Field Temp|] @ 25°C. & Sediment | 8up)
peis L el 26t (4000 ¢hee | Gleshd |58
owis| & | 4 |123]g.af bloo] by [
neza io ! 2.8 .24 (sto0] efdy | \

A d up

pisC| sc |, |j24)830 bisolldy | b |5 %[ Sompud w fbus)

SAMPLE INVENTORY ¥ ¢ v d ¢ Towp Lornt Lol
Sample Intake Depth (it BMP):_EL

Water Level (it. BMP) Before Sampling: Recovery %:
Bottles Collacted Filtration | Preservation Analysis Remarks
Time Volume Composition (glass, plastic) Quantity | (Y/N) (type) Y (quality control sample, othe
L # " Miller Water Monitor Service
Chain-of-Custody Record No.14~ c2 L UJS 03 /?5‘ P.O. Box 249
ASBASVIATIONS Cumul Vol - Cumulative volume removed  gal - gailons Steamboat Springs y CoO

’C')';’ Dolow maasurng pont 1D - laside Diamatar gpm - Gailans par minuts 8 0 4 7 7
S el
= S@ow ground favel C - Celsius in. - inches



/2

GROUNDWATER SAMPLING RECORD

PAGE: Z of: [

SAMPLE NUMBER:

Sampled by

Project No:

Sampling Location (well 1D, ete.):

Project Name:‘ ELQ E'Q‘\'

benoe

o

Date+/4'[ q, Q

MW -2

Screened Interval (ft.BGL):
Filter Pack Interval (ft.BGL):
Casing Stick-Up/Down (ft.):

VAl

S paucke o oy
yan o

Measuring Point (MP) of Well:

Starting Water Level (it. BMP):

Total Depth (ft. BMP):__2 ¢ Water Column Height (it.): 7
Casing Diameter (in. ID}: -
 Gasing Volume (gal): $- G 2x:_ T - 1 ax 3.7 ax
Water Level (ft. BMP) at End of Purge:
Total Deptl:l (ft. BMP) at End of Purge:

30.09

Multiplication Factor:e & 5 2 &

QUALITY ASSURANCE

METHODS (describe):
Cleaning Equipment;

Cw(wx 4 drwalic o dec /m,wazuvuL

Purging: \JJ M Sampling: m W
Disposal of Discharged Water: O C&/\W‘J"
INSTRUMENTS (indicate make, model, i.d.):
Water Level: o N NN /56 THEmrRes.
pH Meter: \ Ys& 3580 Field Calibration: )
r 4
Conductivity Meter: >§0¢ ## goK0o 2038 L Field Calibration: 0 £
A ) Field Calibration:
SAMPLING MEASUREMENTS
Purge Characteristics Watoer Ouall‘ty Data . Appesrance intake
Oate/ | Cumul.Vol| Purge | Temp. H EARRA T Color Turbidity | peptn Rernarks
Time (gal) |Rate (gpm)| (°C) P [® Field Temp| @ 25 ° C. & Sediment | (1. suvp)
p13° .5 lz.1] 8.6 do¢0|SL &y | A 20
p1%°| S < iz A28 5029
pb15°| 1O -< 42.718.23 S/30
; +
020 ] 4 .5 3l CW Jg/l“ P(p:';

SAMPLE INVENTORY & €end <%

Water Level (ft. BMP) Before Sampling: Recovery %: Sample Intake Depth (ft. BMP): 36
Bottles Colloctod Filtration | Preservation Analysis ' Remarks
Time Volume Composition (glass, plastic) | Quantity | (Y/N) (type) (quality control sample, other,

gt
G‘ - tel

i

=
Chain-of-Custody Record No. '46’1’ o 3/75

VIATIONS
O Maasunng pont
0w grourd lavel

Cumul Vol - Cumulative volume removed
iD - thside Diamatar

C - Ceisius

gal - galiens
gpm - galons per minute
in. - inches

Miller Water
P.0O. Box
Steamboat Springs,

80477

249

Monitor Service

CO



/S

PAGE:__{ of_ [

GROUNDWATER SAMPL'NG RECORD SAMPLE NUMBER:
ProjectNo:___ ProjectName. /‘AL& W&—- ~— Cé/e‘o __ Date ﬁ/?/qQ:

Sampling Location (well D, etc) M W= 3 Starting Water Level (ft. BMP): /3. 5‘“?
Sampled by:_ (AR ( Wit e Total Depth (ft. BMP):__Z <> Water Column Height (). ¢ 2
Measuring Point (MP) of Well: «U i W\M Casing Diameter (in. ID): _ ¥ -~ “Multiplication Factor: ré‘f’w
Screened Interval (ft.BGL): Casing Volume (gal.): 3e 2X: 3X 4X
Filter Pack Interval (ft. BGL): Water Level (ft.BMP) at End of Purge:
Casing Stick-Up/Down (ft.): ) Total Depth (it. BMP) at End of Purge:
QUALITY ASSURANCE
METHODS (describe
Cleaning Equ:pme:\ Carcveox f “2) I M’”ZM W
Purging: _/é.e}”—t CQ.AMM _ Sampling: .;.&«CLA-“A“ @ C;\:«LA"“\
Disposal of Discharged Water: Oar o\af\,w‘ ‘
INSTRUMENTS (indicate make, model, j.d.): ’
Water Level: & Q/(‘}A:.t' (59 Theanomeles
pH Meter: N /€ /) BT Field Calibration: \ /
Conductivity Meter__/°_ 'Sen ¥ 70K 0 20 S22 Field Calibration: Vecg
Suvver: T4 - Field Calibration: /
SAMPLING MEASUREMENTS
Purge Charactoristics Water Quallty Data Appearancs Intake
D?tE/ Cumul.Vol Purge Temp. H Sp“l(’;fn::sn/i:nc\%ﬁ Color Turbi.dity Depth Remarks
Time (gal) {Rate (gpm)| (°C) P @ Fiold Temp] @ 2#°C.. . & Sediment {1 BMP)
118o / 1301836 3«"%'{7&» Sert Codl (r7
o | 1o | 1 126|844 te00 '
12| = | ¢ l125|20°7 460 Warddy

g*ﬂgulef a7

30| 30 | ;  |}29|2= 37¢0 60T | Sommede wgéw,&.ﬁ
y - iy,
SAMPLE INVENTORY % Qe & Jovp  Coir elfel
Water Level (ft. BMP) Before Sampling: Recovery %: Sample Intake Depth (ft. BMP):
Botties Coillectad Filtration Preservation Analysis ‘ Remarks
Time Volume Composition (glass, plastic) |Quantity !  (Y/N) (type) y (quality control sample, other

. . o A . t s
Chain-of-Custody Record No.}qcz. /»ojz:& 02;1 QS‘ glélegoza;ig Monitor Service

ia:;‘xmnom; Cumut Vol - Cumulative volume removed  gal. - gallens Steamboat Springs y CO

S.,'.P - teldw maasunng poit 10~ Ins:da Diamatar gpm - Gailens par minula 8 O 4 7 7
EGL - batow grourd favel G - Calsius in_ - inches




/T

GROUNDWATER SAMPLING RECORD

PAGE:___§ of._{
SAMPLE NUMBER:

Project Name: I‘ZD O’O‘v

Project No:

Do Ko Caleo pate T 2L 9¢

Sampling Location (well [D, etc.): MW -1 F

al & ou el Wil
Measuring Point (MP) of Well: Y, " Y W«M‘ééﬂ
Screened Interval (ft.BGL):
Filter Pack Interval (ft.BGL):
Casing Stick-Up/Down (ft.}:

Sampled by

Starting Water Level (ft. BMP): 4' -6

Total Depth (ft. BMP): o 2 Water Column Height (ft.): /7' 74
Casing Diameter (in. ID): 4 Multiplication Factor:__¢ é v
Casing Volume (gal.):_{ [ B?ZX: ZZrZ3X_} $  ax

Water Leve! (ft. BMP) at End of Purge:
Total Depth (ft. BMP) at End of Purge:

QUALITY ASSURANCE

METHODS (describe): { — ’
Cleaning Equipment; @/éw k < A-" M"e""’ W
Purging: M&_ CQ—-@“"'M Sampling: ‘»ﬁﬁ-«ﬁ’{ P"MW
Disposal of Discharged Water: o &/ro
INSTRUMENTS (indicate make, model, i.d.): { / ]
Watgr Level: O O / 5 Q Themometers
pH Meter: \ /x/ £/ 3500 Field Calibration: A
Conductivity Meter: Field Calibration: V - S
Other: ) S TE 7oKL 205 P& 'Field Calibration: /
SAMPLING MEASUREMENTS '
0 Purge Characleristics Water Quallty Data W& Appoearance lntake
ate/ YCumul.Vol| Purge | Temp. Specilic Condu i Turbidity Remarks
. (umhosicm Col : Depth
Time (gah) |Rate (gpm}| (°C) pH Py Fie!;Tehmp @ 25°C. OO | & Sediment |1, B?\Ap)
'/ 46 [ 12,3313 9576) laaly Ls
lsel 10 | 4 |121|806 9540
1280 2a | / 12.6/ & (2 fso0
-] 4
1210 3¢ | s |12.98.1¢¢ 45 24 6] ol oy oo

-

v

SAMPLE INVENTORY <7 Cemd (

7 ot €£Hvu&cﬁ&¢f

Water Level (it. BMP) Before Sampling:

Recovery %

Sample Intake Depth (ft. BMP): é ¢

Botties Collected
Composition (glass, plastic)

Time Volume Quantity

Remarks
(quality control sample, other)

Preservation

{type)

Filtration

(Y/N)

Analysis

Miller Water Monitor Service

J7a
Chain-of-Custody Record Noﬁéz - o 3 /4 S

P.O. Box 2489

SEREVIATIONS Cumul Vol. - Cumulativa volums removed gal. - gallens
1D - Insida Diameter

C - Celsius

balow maasunng pont
Lalow ground lavel

o »

oo
o A
S in. - Inchas

gpm - Gallons per minute

Steamboat Springs, CO

80477

e .- siA,IAATY Daieard GUEDR



Attachment 4
Chain of Custody Form
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Attachment 5

Sample Receipt Form
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Attachment 6
Student’s T-test Results and Descriptive Statistics
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