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=% DAMES & MOORE

8801 FOLSOM BOULEVARD, SUITE 200, SACRAMENTO, CALIFORNIA 95826
(916) 387-8800 FAX: (916) 387-0802

April 6, 1992

Mr. Val L. Siebal

Region 1, Department of Toxic Substances Control
California Environmental Protection Agency

10151 Croydon Way, Suite 3

Sacramento, CA 95827

Attention: Mr. James L. Tjosvold, Chief
Sacramento Responsible Party Unit
Site Mitigation Branch

Transmittal of January 1992 Quarterly
Groundwater Monitoring Data

Union Pacific Railroad Yard
Sacramento, California

Project No. 00173-072-044

Dear Mr. Tjosvold:

INTRODUCTION

Union Pacific Railroad Company (UPRR) has requested that Dames & Moore transmit the results

of quarterly groundwater monitoring conducted in January 1992. Utilizing groundwater monitoring

analytical results dating back as far as 1988, an evaluation was performed of the existing sampling and
analysis schedule, and the benefits of installing dedicated sampling systems in select groundwater
monitoring wells. Proposed changes to the sampling and analysis program currently in place are

presented with this data transmittal.

Included in this data transfnittal are:

First quarter (January 1992) groundwater monitoring anaiytical results;

Proposed revised sampling and analysis schedule; and
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. Proposed dedicated sampling systems approach.

Groundwater sampling analytical results are summarized in Tables 1 through 7. A map of water
table contours is presented in Figure 1. Laboratory analytical reports are presented in Attachment 1.

PROPQOSED REVISIONS TO THE GROUNDWATER SAMPLING PROGRAM

Groundwater sampling and analysis is currently guided by the California Environmental
Protection Agency Department of Toxic Substances Control (DTSC) approved Sampling and Analysis
Plan (SAP, Dames & Moore, March 1991). Since the submittal of the SAP, four quarterly groundwater
sampling rounds have been completed. A review of the comprehensive groundwater monitoring well
sampling data was conducted in order to propose a revised sampling and analysis schedule. Proposed
changes to the sampling and analysis schedule should still provide the essential groundwater chemical data
to monitor groundwater contamination effectively, while reducing the frequency of sampling and analysis
for less critical monitoring wells. The proposed revised groundwater sampling program is outlined in
Table 8. In general, the revised sampling and analysis schedule proposes the following changes:

L Groundwater monitoring wells in which there have previously been no detections of
chlorinated VOCs or aromatics would be sampled on an annual basis;

Samples from groundwater monitoring wells in which there have previously been no
detections of aromatics would be analyzed for aromatics on an annual basis with the
exception of MW-29 and MW-30 which are downgradient of the former Oil House area;

Select groundwater monitoring wells consistently having low levels (less than 10 ug/l)
of chlorinated VOCs would be sampled on semiannual basis; and

Arsenic, chromium, lead and nickel would be analyzed on a semi-annual basis for most
groundwater monitoring wells.

As previously discussed with Mr. Jose Salcedo of the DTSC, groundwater monitoring well
analytical results will be submitted to the DTSC on a quarterly basis in the form of a data transmittal.
A groundwater monitoring report will be prepared on an annual basis, subsequent to the last quarter
annual sampling round. The annual groundwater monitoring report will include summary and
comprehensive groundwater analytical laboratory results and groundwater level measurements. Presented
in the annual groundwater monitoring report will be an interpretation of temporal and spatial trends
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observed in the analyzed data. Figures will include groundwater contour maps and a map of approximate
concentration contours for 1,1-dichloroethylene.

DEDICATED GROUNDWATER SAMPLING SYSTEMS

UPRR proposes to install dedicated groundwater sampling systems in 28 of the existing
groundwater monitoring wells proposed to be sampled most frequently. The dedicated sampling system
which has been chosen is the Grundfos Redi-Flo2 submersible pump. This model of pump has the
capacity to pump at up to 6 to 7 gallons per minute during monitoring well purging, and at 100 milliliters
per minute during sample collection. At this sampling flow rate it is possible to collect water samples for
volatile analysis without comprising the sample. Specifications and test results for this dedicated system
are provided in Attachment 2.

The main advantages to a dedicated sampling system are:

Establishment of more consistent sampling protocol for sampling events;

Samples are extracted from the same sampling interval of the groundwater monitoring
well reducing potential variabilities in groundwater sample chemistry; and

Minimization of the insertion of sampling equipment into the monitoring wells, reducing
the potential for introduction of other sources of contamination into the well.

The proposed wells for dedicated sampling system installation are listed in Table 8.

SAC35.010

| l
| '
[
F
I l
| '
i
1
i l
I '
i
| l
9
1
| I
| I
I I

DAMES & MOORE




Mr. James L. Tjosvold
April 6, 1992
Page 4

If you have any questions regarding the enclosed data transmittal, proposed revised sampling and
analysis schedule or dedicated sampling systems please contact Tim Parker at (916) 387-7527.

Sincerely,
DAMES & MOO i

Project Manager

TG

= 'Andrew A. Kopania, R. G
Senior Hydrogeologist
Enclosure

cc: Distribution List
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TABLE 1
GROUNDWATER ELEVATION DATA, 1988-1992
(Elevations in feet mean sea level datum)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

02/19/88
03/02/88

04/14-15-
16/88

07/15/88
08/19/88
01/06/89
10/09/89
02/21/90
06/15/90
09/20/90
02/05/91
04/22/91
07/30/91
12/27/91
01/22/192

[ 100989 |
02/21/90
06/15/90
09/20/90
02/05/91
04/22/91
07/30/91
12/27/91

1 01/22/92
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TABLE 1 (Continued)
GROUNDWATER ELEVATION DATA, 1988-1991
(Elevations in feet mean sea level datum)
UNION PACIFIC RAILROAD YARD
SACRAMENTQO, CALIFORNIA

10/09/89

02/21/90

06/15/90

09/20/90

02/05/91

04/22/91

07/30/91

12/27/91

01/22/92

07/30/91 - — -

12/27/91 -10.71 -10.91 -13.05

01/22/92 -10.69 -10.85 -13.02

* Lock-on well cover was vandalized, rendering well inaccessible.
---  Prior to well installation
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TABLE 2
SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

oncentratio

03/03/88

09/20/89

05/10/90

09/05/90

01/21/91

04/22/91

01/29/92

03/03/88

09/20/89

05/17/90

09/11/90

01/22/91

04/22/91

08/01/91

11/07/91

02/07/92

03/03/88

09/20/89

02/13/90

05/10/90

09/05/90

01/22/91

04/23/91

08/01/91

01/29/92




TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

03/03/88
09/20/89
02/15/90
05/23/90
09/18/90
05/01/91
02/05/91
08/14/91
11/07/91
01/28/92

03/04/88
09/20/89
05/17/90
09/12/90
01/22/91
04/23/91
08/12/91
11/13/91
01/28/92
03/04/88
09/20/89
05/17/90
09/11/90
01/24/91
04/23/91
08/12/91
11/13/91
01-28-92
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TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

03/04/88
09/15/89
05/23/90
09/07/90
01/30/91
04/26/91
08/07/91
11/13/91
02/07/92

03/03/88
09/20/89
02/13/90
05/23/90
09/13/90
01/30/91
04/26/91
08/12/91
11/11/91
01/28/92
09/06/89
02/15/90
05/18/90
09/17/90
01/30/91
04/26/91
08/15/91
11/07/91
01/27/92
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TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

ncentratio
09/11/89
02/15/90
05/22/90
09/18/90
02/04/91
05/01/91
08/15/91
11/07/91
01/28/92

09/13/89
02/15/90
05/25/90
09/18/90
02/05/91
04/30/91
08/07/91
11/07/91
02/07/92

09/13/89
02/15/90
05/22/90
09/18/90
02/04/91
05/01/91
08/14/91
11/22/91
02/07/92
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TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/07/89
02/07/90
05/16/90
09/14/90
01/24/91
04/25/91
08/05/91
11/05/91
01/30/92

09/07/89
02/07/90
05/16/90
09/14/90
01/24/91
04/25/91
08/13/91
11/07/91
01/30/92

09/21/89
02/07/90
05/18/90
09/13/90
01/25/91
04/29/91
08/06/91
11/05/91
01/30/92
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TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

centration:
09/21/89
02/07/90
05/18/90
09/13/90
01/25/91
04/29/91
08/13/91
11/05/91
01/30/92

09/14/89
02/13/90
05/14/90
09/07/90
01/24/91
04/29/91
08/05/91
11/11/91
01/30/92
09/14/89
02/13/90
05/14/90
09/07/90
01/24/91
04/29/91
08/14/91
11/11/91
01/30/92
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TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/08/89

05/15/90

09/07/90

01/23/91

04/25/91

08/07/91

11/11/91

01/30/92

09/08/89

05/15/90

09/07/90

01/23/91

04/25/91

08/14/91

11/11/91

01/30/92

09/08/89

05/15/90

09/06/90

01/23/91

04/23/91

08/02/91

11/11/91

01/24/92

09/08/89

05/15/90

09/06/90

01/23/91

04/24/91

08/01/91

11/13/91

01/24/92
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TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/11/89

05/16/90

09/12/90

01/29/91

04/24/91

08/02/91

11/13/91

01/23/92

09/11/89

05/16/90

09/12/90

01/29/91

04/24/91

08/13/91

11/13/91

01/27/92

09/15/89

05/21/90

09/17/90

01/29/91

04/24/91

08/13/91

11/13/91

01/23/92

02/15/90

05/25/90

09/19/90

02/01/91

04/30/91

08/13/91

11/05/91

01/30/92




TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

02/15/90
05/25/90
09/06/90
02/01/91
04/30/91
08/15/91
11/05/91
01/30/92

02/15/90
05/24/90
09/05/90
02/04/91
04/30/91
08/15/91
11/05/91
01/31/92

05/24/90
09/19/90
02/01/91
05/01/91
08/15/91
11/22/91
01/31/92
05/24/90
09/19/90
02/01/91
05/01/91
08/16/91
11/22/91
01/29/92
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UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

05/18/90
09/14/90
01/30/91
04/30/91
08/07/91
11/05/91
01/24/92
07/02/91
08/16/91
11/13/91
01/23/92
07/02/91
08/08/91
11/13/91
01/23/92
12/12/91
01/23/92
12/12/91
01/23/92
12/12/91
01/24/92
06/28/91
08/06/91
11/13/91
01/24/92
08/15/91
11/22/91
01/29/92

SELECTED METALS - DETECTIONS ONLY (ug/l)

SUMMARY GROUNDWATER ANALYTICAL RESULTS

SAC21A.007




TABLE 2 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
SELECTED METALS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

06/28/91
08/12/91
11/05/91
01/31/92 . . -

06/28/91 . 200.0
08/08/91 190.0
11/07/91 160.0
02/07/92 160.0

06/28/91 200.0
11/07/91 160.0
08/16/91 220.0
02/07/92 180.0

Although no MCL exists for Nickel, the DHS-Applied Action Level (AAL) which is solely health risk based, is 400
ug/l. ’

Maximum Contaminant Level for drinking water, EPA or DHS, whichever is more stringent.

None exists.

Not detected.

Not analyzed. '

Background Concentration - Values were obtained from: Johnson. K.L., 1985. Chemical Quality of Groundwater
in Sacramento and Western Placer Counties, California. U.S. Geological Survey Water Resources Investigation
Report, 854164.
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TABLE 3
SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

03/03/88

09/20/89

05/10/90

09/05/90

01/21/91

01/29/92

03/03/88

09/20/89

05/17/90

09/11/90

01/22/91

04/22/91

08/01/91

11/07/91 +

02/07/92

03/03/88

09/20/89

05/10/90

09/05/90

01/22/91

08/01/91

01/29192
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

03/03/88
09/20/89
02/15/90
05/23/90
09/18/90
02/05/91
05/01/91
08/14/91
11/07/91
01/28/92
03/04/88
09/20/89
05/17/90
09/12/90
08/12/91
01/28/92
03/04/88
09/20/89
05/17/90
09/11/90
08/12/91
01/28/92
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

03/04/88

09/15/89

02/07/90

05/17/90

09/07/90

01/30/91

04/26/91

08/07/91

02/07/92

03/03/88

09/20/89

05/23/90

09/13/90

01/30/91

04/26/91

08/12/91

11/11/91

01/28/92

09/06/89

02/15/90

05/18/90

09/17/90

01/30/91

04/26/91

08/15/91

11/07/9%

01/27/192
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/11/89
10/13/89
02/15/90
05/22/90
09/18/90
02/04/91
05/01/91
08/15/91
11/07/91
01/28/92
09/13/89
11/02/89
02/15/90
05/25/90
09/18/90
02/05/91
04/30/91
08/7/91

11/07/91
02/07/92
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/13/89
11/02/89
02/15/90
05/22/90
09/18/90
02/04/91
05/01/91
08/14/91
11/22/91
02/07/92

09/07/89
02/07/90
05/16/90
09/14/90
01/24/91
04/25/91
08/05/91
11/05/91
01/30/92
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/07/89
02/07/90
05/16/90
09/14/90
01/24/91
04/25/91
08/13/91
11/07/91
01/30/92
09/21/89
02/07/90
05/18/90
09/13/90
01/25/91
04/29/91
08/06/91
11/05/91
01/30/92
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/21/89
11/02/89
02/07/90
05/18/90
09/13/90
01/25/91
04/29/91
08/13/91
11/05/91
01/30/92

09/14/89
05/18/90
09/07/90
01/24/91
04/29/91
08/05/91
11/11/91
01/30/92

SAC21A.007
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/14/89
05/14/90
09/07/90
01/24/91
04/29/91
08/14/91
11/11/91
01/30/92

09/08/89
05/15/90
09/07/90
01/23/91
04/25/91
08/07/91
11/11/91
01/30/92
09/08/89
02/07/90
05/15/90 .
09/07/90
01/23/91
04/25/91
08/14/91
01/30/92

SAC21A.007




TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/08/89
05/15/90
09/06/90
04/23/91
08/02/91
11/11/91
01/24/92
09/08/89
05/15/90
09/06/90
09/06/90
08/11/91
01/24/92

09/11/89
02/07/90
05/16/90
09/12/90
01/29/91
04/24/91
08/02/91
01/23/92

SAC21A.007
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TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

09/11/89
02/07/90
05/16/90
09/12/90
01/29/91
04/24/91
08/13/91
01/27/92

09/15/89
05/21/90
09/17/90
01/29/91
04/24/91
08/13/91
01/23/92

02/15/90
05/21/90
09/19/90
02/01/91
04/30/91
08/13/91
11/05/91
01/30/92

SAC21A.007




TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

02/15/90
04/23/90
05/25/90
09/06/90
02/01/91
04/30/91
08/07/91
11/05/91
01/30/92
02/15/90
04/23/90
05/24/90
09/05/90
02/04/91
04/30/91
08/15/91
11/05/91
01/31/92
05/24/90
09/19/90
02/01/91
05/01/91
08/15/91
11/22/91
01/31/91

SAC21A.007




TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/))
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

05/24/90

09/19/90

02/01/91

05/01/91

08/16/91

11/22/91

01/29/92

05/18/90

09/14/90

01/30/91

04/30/91

08/07/91

11/05/91

01/24/92

07/02/91

08/16/91

12/12/91

01/23/92

07/02/91

08/08/91

12/12/91

01/23/92

12/12/91

01/23/92

12/12/91

01/23/92

SAC21A.007




TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

12/12/91
01/24/92
06/28/91
08/06/91
12/12/91
01/24/92
06/28/91
08/15/91
11/22/91
01/29/92

06/28/91
08/12/91
11/05/91
01/31/92

SAC21A.007




TABLE 3 (Continued)

SUMMARY GROUNDWATER ANALYTICAL RESULTS
ORGANIC COMPOUNDS - DETECTIONS ONLY (ug/l)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

06/28/91
08/08/91
11/07/91
02/07/92

06/28/91
08/16/91
11/07/91
02/07/92

Carbon Tetrachloride ]

Maximum Contaminant Level, Drinking Water Standard, EPA or DHS (whichever is more stringent)

Drinking Water Action Level recommended by DHS, Listed in the absence of an MCL

Indicates DHS - AL

Detections of Benzene, Toulene, and Xylene appear to be due to field contamination. Analysis duplicate of sample showed no detections.
Not Detected

Not Analyzed

SAC21A.007




TABLE 4
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-01 MW-02 MW-03 MW-04 MW-05 MW-06 MW-07
DATE 01/29/92 02/07/92 01/29/92 01/27/92 01/27/92 01/27/92 02/07/92
QA

ARSENIC 50
CHROMIUM . 50
LEAD 50
NICKEL 400

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled.
< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."
a = DHS Applied Action Level (AAL).




TABLE 4 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-08 - MW-11 MW-12 MW-13 MW-14 MW-15 MW-16

DATE 01/27/92 01/27/92 01/27/92 02/07/92 02/07/92 01/29/92 01/29/92
QA

ARSENIC 50
CHROMIUM 50
LERD 50
NICKEL 400

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurence program. DATE refers to date sampled.
< = Constituent below detection Limits. Detection lLimits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."
a = DHS Applied Action Level (AAL).




TABLE 4 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-17 MW-18 MW-19 MW-20 Mu-21 MW-22 MW-23

DATE 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92 01/23/92
QA

ARSENIC 50
CHROMIUM . 50
LEAD 50
NICKEL 400

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled.
< = Constituent below detection limits. Detection Limits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."
a = DHS Applied Action Level (AAL).




TABLE 4 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MJ-24 MW-25 MU-26 MW-27 MW-28 MW-29 MW-30
DATE 01/23/92 01/23/92 01/27/92 01/23/92 01/29/92 01/29/92 01/31/92
QA

ARSENIC 50
CHROMIUM 50
LEAD 50
NICKEL 400

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled.
< = Constituent below detection Limits. Detection Limits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."
a = DHS Applied Action Level (AAL).




TABLE & (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-31 MW-32 MW-33 MW-34 MW-35 MW-36 Mu-37

DATE 01/31/92 01/29/92 01/23/92 01/23/92 01/23/92 01/23/92 01/23/92
QA

ARSENIC 50
CHROMIUM 50
LEAD 50
NICKEL 400

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled.
< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."
a = DHS Applied Action Level (AAL).




TABLE 4 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-38 MW-39 MW-39 MW-40 MW-40 MW-41 MW-41

DATE
QA

01/23/92

01/23/92

01/23/92
DUPLICATE
SAMPLE

01/29/92

01/29/92
DUPLICATE
SAMPLE

01/31/92

01/31/92
DUPLICATE
SAMPLE

ARSENIC 50
CHROMIUM 50
LEAD 50
NICKEL 400

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled.
< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring." )
a = DHS Applied Action Level (AAL).




TABLE &4 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-42 MW-42 MW-43 RB-01 RB-02 R8-03 RB-04

DATE 02/07/92 02/07/92 02/07/92 01723792 01/27/92 01/29/92 01/31/92

QA DUPLICATE RINSATE RINSATE RINSATE RINSATE
SAMPLE BLANK BLANK BLANK BLANK

ARSENIC 50
CHROMIUM 50
LEAD 50
NICKEL 400 <100

All units reported as wug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled. '
< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.
MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring.®
a = DHS Applied Action Level (AAL).
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TABLE 4 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
METALS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE RB-05

DATE 02/07/92

QA RINSATE
BLANK

ARSENEC 50
CHROMIUM 50
LEAD 50
NICKEL 400

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. DATE refers to date sampled.
< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division &4, Chapter 15, "Domestic Water Quality and Monitoring."
a = DHS Applied Action Level (AAL).



TABLE 5
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE FB-01 FB-02 FB8-03 FB-04 FB-05 MW-01 MW-02 MW-03
DATE 01/23/92 01/27/92 01/29/92 01/31/92 02/07/92 01/29/92 02/07/92 01/29/92
QA FIELD FIELD - FIELD FIELD FIELD

BLANK BLANK BLANK BLANK BLANK

1,1,1-TRICHLOROETHANE
1,1,2,2- TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE

1, 2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BROMOD 1 CHLOROME THANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE 0.50 0.50 0.50 0.50
CHLORGETHANE 1.00 1.00 ~1.00 1.00

CHLOROFORM ' - 6.10 3.30 7.10 5.00
CHLOROMETHANE 1.00 1.00 1.00 1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50 0.50
0.50 0.50
0.50 0.50
0.50 0.50
1.00 1.00
0.50 0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

A

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.50
1.00
0.50
1.00

A A A A A A A A A A

OQOQOQOOOOQOPO

o

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

A A A A A A A A A A A A A AAA

A A A A A A A A A A A A A A A A

A A A A A A A A A A A A A A A

A A A A A A A A A A A A AAAA
A A A A A A A A A A A A A A A A A A
A A A A A A A A A A A A A A A A A A

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division &4, Chapter 15, “Domestic Water Quality and Monitoring."

* = proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE
DATE
QA

C1S-1,2-DICHLOROETHENE
C1S-1,3-DICHLOROPROPENRE

D IBROMOCHLOROMETHANE

METHYLENE CHLORIDE 5.0 *
TETRACHLOROETHENE 5.0
TRANS-1,2-DICHLOROE THENE 10.0
TRANS-1,3-DICHLOROPROPENE -
TRICHLOROETHENE 5.0
TRICHLOROFLUOROME THANE 150.0
VINYL CHLORIDE. 0.5

All units reported as ug/L (ppb)

F8-01 fB-02 FB-03 FB-04 FB-

05 MW-01 MW-02

01/23/92 01/27/92 01/29/92 01/31/92 02/07/92 01/29/92 02/07/92
FIELD FIELD FIELD FIELD FIELD
BLANK BLANK BLANK BLANK BLANK

0.50
0.50
0.50
3.00
0.50
0.50
0.50
0.50
1.00
1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
1.00

A A A A A A A A A
A A A A A A A A A A
A A A A A A A A A A

0.50
0.50
0.50
0.80
0.50
0.50
0.50
0.50
1.00
1.00

A A A A A A A A A A
A A A A A A A A A A

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection timits.

MW-03
01/29/92

A A A A A A A A A A

Detection timits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring." ‘

* = Proposed USEPA MCL.
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TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-04 MW-05 MW-06 MW-07 MW-08 . MW-11 MW-12 MW-13

DATE 01/27/92 01/27/92 01/27/92 02/07/92 01/27/92 01/27/92 01727792 02/07/92
QA

1,1,1-TRICHLOROETHANE 0.60
1,1,2,2-TETRACHLOROE THANE < 0.50
1,1,2-TRICHLOROE THANE < 0.50
1,1-DICHLOROETHANE 12.00
1,1-DICHLOROETHENE 16.00
1,2-DICHLOROBENZENE < 0.50
1,2-DICHLOROGETHANE 170.00
1,2-DICHLOROPROPANE 0.50
1,3-DICHLOROBENZENE 0.50
1,4-DICHLOROBENZ2ENE 0.50
BROMOD I CHLOROME THANE 0.50
BROMOFORM 0.50
BROMOMETHANE 1.00
CARBON TETRACHLORIDE 0.50
CHLOROBENZENE 0.50
CHLOROETHANE 1.00
CHLOROFORM 0.50
CHLOROMETHANE 1.00

0.80

< 0.50
< 0.50
23.00
120.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.50
1.00
0.50
1.00

A A A A A A A A A A A
A A A A A A A A A A A A A A AN
A A A A A A A A A A A A A A AN
A A A A A A A A A A A

A A A A A A A A A A A A A

A A A A A A A A A A A A A

A A A A A A A A A A A A A

A A A A A A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Conteminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW- 14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21

DATE 02/07/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92
QA

1,1, 1-TRICHLOROE THANE 0.50
1,1,2,2-TETRACHLOROETHANE 0.50
1,1,2-TRICHLOROE THANE < 0.50
1,1-DICHLORCETHANE . 0.50
1, 1-DICHLOROETHENE . 1.20
1,2-DICHLOROBENZENE 0.50
1,2-DICHLOROETHANE 0.50
1,2-DICHLOROPROPANE 0.50
1,3-DICHLOROBENZENE 0.50
1,4-DICHLOROBENZENE 0.50
BROMOD I CHLOROMETHANE 0.50
BROMOFORM 0.50
BROMOMETHANE . 1.00
CARBON TETRACHLORIDE 0.50
CHLOROBENZENE 0.50
CHLOROETHANE 1.00
CHLORCFORM 0.50
CHLOROMETHANE 1.00

-
.

A A A A A A A A A A A
A A A A A A A A A A A AA
A A A A A A A A A A A A A
A A A A A A A A A A A AN
A A A A A A A A A A A AA
A A A A A A A A A A A AA
A A A A A A A A A A A A A

A A A A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.
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TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21

DATE 02/07/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92 01/29/92
QA

CIS-1,2-DICHLORCETHENE 6.0
C1S-1,3-DICHLOROPROPENE -

D IBROMOCHLOROME THANE 100.0
METHYLENE CHLORIDE 5.0 *
TETRACHLOROETHENE 5.0
TRANS-1,2-DICHLOROETHENE 10.0
TRANS-1,3-DICHLOROPROPENE -
TRICHLOROETHENE 5.0
TRICHLOROF LUOROME THANE . 150.0
VINYL CHLORIDE 0.5

- o o0oO0O0O0OOO
Q;J‘Lﬂ\ﬂu\\-"mm\.ﬂ
Socoo6o&ococoo

A A A A A A A A A A
A A A A A A A A A A

-
.

(=4
o

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.
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TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28 MW-29

DATE 01/29/92 01/23/92 01/23/92 01/23/92 01/27/92 01/23/92 01/29/92 01/29/92
QA

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1, 1-DICHLOROETHANE

1, 1-DICHLOROETHENE
1,2-D1CHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BROMOD I CHLOROME THANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE

A A A A A A A A A A A A A A AN
A A A A A A A A A A A A A A AN
AAAAAAAAAAAAA‘AAA
A A A A A A A A A A A
AAAI;AAAAAAA
A A A A A A A A A A A

o

.

- ek e (D = -0 O O
e & e e e e x v a

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DNS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-22 MW-23 MW-24 MW-25 MW-26 MW-27 MW-28 MW-29

DATE 01/29/92 01/23/92 01/23/92 01/23/92 01/27/92 01/23/92 01/29/92 01/29/92
QA

CIS-1,2-DICHLOROETHENE 6.0
C1S-1,3-DICHLOROPROPENE -

D IBROMOCHLOROME THANE 100.0
METHYLENE CHLORIDE 5.0 *
TETRACHLOROETHENE 5.0
TRANS-1,2-DICHLOROETHENE 10.0
TRANS-1,3-DICHLOROPROPENE -
TRICHLOROETHENE 5.0
TRICHLOROFLUOROME THANE 150.0
VINYL CHLORIDE 0.5

A A A A A A A A A A
A A A A A A A A A
A A A A A A A A A
A A A A A A A A A
A A A A A A A A A
A A A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection Limits may vary depending on interference by other sample constituents.

MCL = california Department of Health Services (DHS) Maximum Contaminant Levei (primary), Title 22 of the California Code of
Regulations, Division &4, Chapter 15, “Domestic Water Quality and Monitoring.”

* = Proposed USEPA MCL.
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TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-30 MW-31 MW-32 MW-33 MW-34 MW-35 MW-36 MW-37

DATE 01/31/92 01/31/92 01/29/92 01/23/92 01/23/92 01/23/92 01/23/92 01/23/92
QA

CIS-1,2-DICHLOROETHENE 6.0
CIS-1,3-DICHLOROPROPENE -
DIBROMOCHLOROMETHANE 100.0
METHYLENE CHLORIDE 5.0 *
TETRACHLOROE THENE 5.0
TRANS-1,2-DICHLOROETHENE 10.0
TRANS-1,3-DICHLOROPROPENE -
TRICHLOROETHENE 5.0
TRICHLOROFLUOROME THANE 150.0
VINYL CHLORIDE 0.5

< <
< <
< <
< <
< <
< <
< <
< <
< <

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-37 MW-38 MW-38 MW-39 MW-39 MW-40 MW-40 Mu-41
DATE 01/23/92 01/23/92 01724792 01/23/92 01/23/92 01/29/92 01/29/92 01/31/92
QA DUPLICATE DUPLICATE DUPLICATE DUPLICATE

SAMPLE SAMPLE SAMPLE SAMPLE

1,1,1-TRICHLOROE THANE 0.50 11.00 15.00 0.51 3.60
1,1,2,2-TETRACHLOROETHANE . < 0.50 < 0.40 < 2.50 < 0.40 < 0.50
1

+1,2-TRICHLOROETHANE < 0.50 < 0.40 < 2.50 < 0.40 < 0.50
1, 1-DICHLOROETHANE . 1.20 5.70 5.50 0.68 . 20.00
1, 1-DICHLOROE THENE 6.50 250.00 120.00 3.40 250.00
1,2-DICHLOROBENZENE 0.50 < 0.40 < 2.50 0.40 0.50
1,2-DICHLOROE THANE 7.70 2.70 2.40 1.30 0.50
1,2-DICHLOROPROPANE 0.50 0.40 2.50 0.40 0.50
1,3-DICHLOROBENZENE 0.50 0.40 2.50 0.40 0.50
1,4-DICHLOROBENZENE 0.50 0.40 2.50 0.40 0.50
BROMOD I CHLOROMETHANE 0.50 0.40 5.00 0.40 0.50
BROMOFORM 0.50 0.40 2.50 0.40 0.50
BROMOMETHANE 1.00 0.40 5.00 0.40 1.00
CARBON TETRACHLORIDE 0.50 1.30 0.90 1.10 0.50
CHLOROBENZENE 0.50 0.40 2.50 0.40 0.50
CHLOROETHANE 1.00 < 0.40 < 5.00 0.40 1.00
CHLOROFORM 1.70 2.80 2.20 2.90 0.50
CHLOROMETHANE 1.00 0.40 5.00 0.40 1.00

A A A A A A A A A A A

A A A A A A A A A
A A A A A A A A A A A A A A A A AN

A A A A A A A A A A A A A

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection Limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-37 MW-38 MW-38 MW-39 MW-39 MW-40 MU-40 MW-41
DATE 01/23/92 01/23/92 01/24/92 01/23/92 01/23/92 01/29/92 01/29/92 01/31/92
QA DUPLICATE DUPLICATE DUPLICATE DUPLICATE

SAMPLE SAMPLE SAMPLE SAMPLE

CIS-1,2-DICHLOROETHENE
CI1s-1,3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
METHYLENE CHLORIDE 5.0 *
TETRACHLOROETHENE 5.0

" TRANS-1,2-D1CHLORCETHENE 10.0
TRANS-1,3-DICHLOROPROPENE -
TRICHLOROETHENE 5.0
TRICHLOROFLUOROMETHANE 150.0
VINYL CHLORIDE 0.5

0.50 2.50 < 0.50
0.50 2.50 0.60
0.50 2.50 0.50
0.50 2.50 2.10
0.50 2.50 0.60
0.50 2.50 0.50
0.50 2.50 0.50
0.50 11.00 35.00
0.50 2.50 1.00
1.00 5.00 1.00

A A A A A A A A A A
A A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection Limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring.*

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-41 MW-42 MW-42 MW-43 R8-01 RB-02 RB-03 RB-04

DATE 01/31/92 02/07/92 02/07/92 02/07/92 01/23/92 01/27/92 01/29/92 01/31/92

QA DUPLICATE DUPLICATE RINSATE RINSATE RINSATE RINSATE
SAMPLE SAMPLE BLANK BLANK BLANK BLANK

1,1, 1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROE THANE
1,1,2-TRICHLOROE THANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BROMOD I CHLOROME THANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE

0.50 8.70 9.50
0.50 < 0.50 < 0.50
0.50 2.20 2.40
0.50 100.00 94.00
0.50 480.00 400.00
0.50 < 0.50 < 0.50
0.50 0.70 0.80
0.50 0.50 0.50
0.50 0.50 0.50
0.50 0.50 0.50
0.50 0.50 0.50
0.50 0.56 0.50
1.00 1.00 1.00
0.50 0.50 0.50
0.50 0.50 0.50
1.00 1.00 1.00
0.50 2.50 2.40
1.00 1.00 1.00

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.40 0.50 0.50 0.50
0.40 1.00 1.00 1.00
3.00 4.80 2.60 4.40
0.40 1.00 1.00 1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50

A A A A A A A A A A A A A A AA
A A A A A A A A A A A A A A AR
A A A A A A A A A A A A A A A A
A A A A A A A A A A A A A A AA

A A A A A A A A A
A A A A A A A A A

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

A A A A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-41 MW-42 MW-42 MW-43 RB-01 RB-02 RB-03 RB-04

DATE 01/31/92 02/07/92 02/07/92 02/07/92 01/23/92 01/27/92 01/29/92 01/31/92

QA DUPLICATE DUPLICATE RINSATE RINSATE RINSATE RINSATE
SAMPLE SAMPLE BLANK BLANK BLANK BLANK

CIS-1,2-DICHLOROETHENE < 0.50 < < 0.50 0.50
CIS-1,3-DICHLOROPROPENE < 0.50 < < 0.50 0.50
DIBROMOCHLOROMETHANE 0.50 < 0.50 0.50
METHYLENE CHLORIDE 5.0 * 1.00 0.80 2.40
TETRACHLOROETHENE 5.0 0.50 2.10 0.50
TRANS-1,2-DICHLOROETHENE 10.0 0.50 < 0.50 0.50
TRANS-1,3-DICHLOROPROPENE - 0.50 < 0.50 0.50
TRICHLOROETHENE 5.0 0.50 5.50 0.50
TRICHLOROFLUOROMETHANE 150.0 1.00 1.00 1.00
VINYL CHLORIDE 0.5 1.00 1.00 1.00

< 0.50
< 0.50
0.50
.80

.50

.50

.50

.50

.00

.00

<
<
<
<
<
<
<
<
<
<

- - 0 0O 00 0O O O o

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
" UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE RB-05 18-01 T8-02 18-03 1B-04 18-05

DATE 02/07/92 01/23/92 01/27/92 01/29/92 01/31/92 02/07/92

QA RINSATE TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
BLANK CONTROL CONTROL CONTROL CONTROL CONTROL

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE

1, 1-DICHLOROETHANE
1,1-DICHLORCETHENE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BROMOD 1 CHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE 0.50
CHLOROETHANE 1.00
CHLOROFORM 4.40
CHLOROMETHANE 1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.50
1.00
0.50
1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.50
1.00
0.50
1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.50
1.00
0.50
1.00

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.00
0.50
0.50
1.00
0.50
1.00

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

A A A A A A AAAAAAAAAA AN
A A A A A A A A A A A A A A A AAA
A A A A A A A A A A A A AAAAAA
A A A A A A A A A A A AAAAAAA
A A A A A A A A A A A A A A A A AR

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
_Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 5 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
CHLORINATED VOLATILE ORGANIC COMPOUNDS (METHOD 601)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE RB-05 T8-01 18-02 78-03 18-04 TB-05

DATE 02/07/92 01/23/92 01/27/92 01/29/92 01/31/92 02/07/92

QA RINSATE TRAVEL TRAVEL TRAVEL TRAVEL TRAVEL
BLANK CONTROL CONTROL CONTROL CONTROL CONTROL

CIS-1,2-DICHLOROETHENE 6.0 0.50 0.50 0.50 0.50 0.50
CIs-1,3-DICHLOROPROPENE - 0.50 0.50 0.50 0.50 0.50
DIBROMOCHLOROMETHANE . © 100.0 0.50 0.50 0.50 0.50 0.50
METHYLENE CHLORIDE 5.0 * 0.80 2.00 1.40 1.70 1.30
TETRACHLOROETHENE 5.0 0.50 0.50 0.50 0.50 0.50
TRANS-1,2-DICHLOROETHENE 10.0 0.50 0.50 0.50 0.50 0.50
TRANS-1,3-DICHLOROPROPENE - . 0.50 0.50 0.50 0.50 0.50
TRICHLOROETHENE 5.0 0.50 0.50 0.50 0.50 0.50
TRICHLOROFLUOROMETHANE 150.0 1.00 1.00 1.00 1.00 1.00
VINYL CHLORIDE 0.5 1.00 1.00 1.00 1.00 1.00

A A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection Limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = proposed USEPA MCL.




TABLE 6
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE FB8-01 FB-02 FB-03 FB-04 FB-05 MW-01 MW-02 MW-03
DATE 01/23/92 01/27/92 01/29/92 01/31/92 02/07/92 01/29/92 02/07/92 01/29/92
QA FIELD FIELD FIELD FIELD FIELD

BLANK BLANK BLANK BLANK BLANK

1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

BENZENE

CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A

<
<
<
<
<
<
<
<

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 6 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-04 MW-05 MW-06 MW-07 MW-08 MW-11 MW-12 Mu-13

DATE 01/27/92 01/27/92 01/27/92 02/07/92 01/27/92 01/27/92 01727/92 02/07/92
QA

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE . ) 5
BENZENE 1
CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

< 5.00
< 5.00
< 5.00
11000.00
< 5.00
780.00
630.00
1300.00

<
<
<
<
<
<
<
<

A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A

ALl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.
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TABLE 6 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-14 MW-15 MW-16 MW-17 MW-18 MW-19 MW-20 MW-21

DATE 02/07/92 01/29/92 01/29/92 01729/92 01/29/92 01/29/92 01/29/92 01/29/92
QA

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE 5
BENZENE 1
CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A

<
<
<
<
<
<
<
<

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection Limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 6 (cont.) )

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-22 MW-23 MW-24 MW-25 Mu-26 MW-27 MW-28 MW-29

DATE 01729792 01/23/92 01/23/92 01/23/92 01/27/92 01/23/92 01/29/92 01/29/92
QA :

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE 5
BENZENE 1
CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A

A A A A A A A A

<
<
<
<
<
<
<
<

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 6 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-30 MW-31 MW-32 MW-33 MW-34 MW-35 MW-36 Mw-37

DATE 01/31/92 01/31/92 01/29/92 01723792 01/23/92 01723/92 01/23/92 01/23/92
QA

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE 5
BENZENE : 1
CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance progream. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring.”

* = Proposed USEPA MCL.




TABLE 6 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MuW-37 MW-38 MW-38 MW-39 MW-39 MW-40 MW-40 MW-41
.DATE ' 01/23/92 01/23/92 01/24/92 01/23/92 01/23/92 01/29/92 01/29/92 01/31/92
QA ' DUPLICATE DUPLICATE DUPLICATE DUPLICATE

SAMPLE SAMPLE SAMPLE SAMPLE

1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
BENZENE 1
CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

0.40
0.40
0.40
0.50
0.40
0.60
0.50
0.60

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50

<
<
<
<
<
<
<
<

A A A A A A AA
A A A A AAAA
A A A A A A AA
A A A A A A A A
A A A A A A VA A
A A A AAAAA
A A A A A A AA

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection limits. Detection Limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 6 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE MW-41 MW-42 - MW-42 MW-43 RB-01 RB-02 RB-03 RB-04

DATE 01/31/92 02/07/92 02/07/92 02/07/92 01/23/92 01/27/92 01/29/92 01/31/92

QA DUPLICATE DUPLICATE RINSATE RINSATE RINSATE RINSATE
SAMPLE SAMPLE BLANK BLANK BLANK BLANK

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

1,4-DICHLOROBENZENE 5
BENZENE 1
CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000
XYLENE 1750

0.50 < 0.50
0.50 < < 0.50
0.50 0.50
0.50 1.70
0.50 0.50
0.50 0.50
0.50 0.50
0.50 , 0.50

A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A
A A A A A A A A

Atl units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< Constituent below detection limits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, “Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 6 (cont.)

1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
AROMATIC HYDROCARBON COMPOUNDS (METHOD 602)
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE RB-05

DATE 02/07/92

QA RINSATE
BLANK

1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE

BENZENE

CHLOROBENZENE 30
ETHYL BENZENE 680
TOLUENE 2000 *
XYLENE 1750

All units reported as ug/L (ppb)

QA = Samples taken as part of the quality assurance program. - = Parameter not analyzed. DATE refers to date sampled.

< = Constituent below detection timits. Detection limits may vary depending on interference by other sample constituents.

MCL = California Department of Health Services (DHS) Maximum Contaminant Level (primary), Title 22 of the California Code of
Regulations, Division 4, Chapter 15, "Domestic Water Quality and Monitoring."

* = Proposed USEPA MCL.




TABLE 7
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
FIELD PARAMETERS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE TEMPERATURE EC-F

degrees C umhos/cm

01/29/92 18.6 601
02/07/92 191 897
01729792 17.7 586
01/28/92 19.6 1313
01/28/92 18.2 1224
01/28/92 18.9 1722
02/07/92 18.9 1168
01/28/92 19.4 141
01/27/92 19.7 1293
01/28/92 19.7 1581
02/07/92 19.9 1095
02/07/92 20.0 1362
01/30/92 19.0 1370
01/30/92 19.4 1353
01/30/92 18.5 1040
01/30/92 19.1 1185

DATE refers to date sampled.




TABLE 7 (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
FIELD PARAMETERS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE TEMPERATURE EC-F

degrees C umhos/cm

01/30/92 18.9 1275
01/30/92 19.1 1428
01/30/92 18.5 1034
01/30/92 19.4 930
01724792 17.7 1088
01724/92 17.4 1231
01/23/92 17.8 1408
01/27/92 19.6 1490
01/23/92 18.1 1147
01/30/92 18.9 1378
01/30/92 19.2 909
01/31/92 19.5 1175
01/31/92 19.7 1174
01/29/92 19.3 1098
01/24/92 18.9 812
01/23/92 18.3 1064

DATE refers to date sampled.




TABLE 7 . (cont.)
1992 MONITORING WELL GROUNDWATER ANALYTICAL RESULTS
FIELD PARAMETERS
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

SAMPLE TEMPERATURE EC-F

degrees C umhos/cm

01/23/92 17.3 888
01/23/92 17.1
01/23/92 17.4
01724792 16.7
01/24/92 16.9
01/29/92 19.3
01/31/92 19.3
02/07/92 20.2
02/07/92 19.5

DATE refers to date sampled.




UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA
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. TABLE 8 (Continued)
PROPOSED REVISED SAMPLING AND ANALYSIS SCHEDULE
UNION PACIFIC RAILROAD YARD
SACRAMENTO, CALIFORNIA

P-AG
—t

38-43

56.5-66.5

69-79

2641

51-56

49-54

51.5-56.5

23.5-38.5

56-61

27-42

33.548.5

75-85

36-48.5

3348

72.5-82.5

104.5-114.5

20.5-35.5 37

Nl lmlinginmlnnminlmpringnlnlnjinlnmninminw

QU0 |0 [0 |10 |10 |10 |0 |10 |0 |10 [0 |10 |0 |0 |10 |wv |0
OI0 |0 1O |» |0 |10 |10 10 |0 1» |0 |0 |0 |0 > |» |»
IO 10 10 10 |10 |10 |0 |10 10 |0 |0 |0 |10 |10 |0 10 |0

20-35 37

Q
S

A

601

602

Select Metals

SAC34.007

Quarterly
Semi-annually
- Annually
EPA method for chlorinated volatile organic compounds analysis
EPA method for aromatic compound analysis
Arsenic, chromium, lead and nickel (dissolved)
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l 3700 Lakeville Highway, Petaluma. CA 94952 02 % .
P.0. Box 808024, Petaluma, CA, 949758024

Telephone: (707) 7638245 FAX: (707) 7634065 SAMPLE CHAIN OF CUSTODY / WORK ORDER

Client's Name _ﬂ;ms_-gﬂ’lu Phone ( ‘?Ic’ ) 287 - € o

=

Address_gegl_l‘_t.upm B’u\ " 200

City, State, Zip

i
Client's or Representative’s Signature 27)«;.“./ ; jl.u S

(signature authorizes the work and terms Ilsted b w)

All samples remain the property of the client who is responsible for disposal. A disposal fee may be imposed if client faii
l to pick up samples.
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4 ENVIRONMENTAL AND
. INDUSTRIAL HYGIENE SERVICES ™

Mark Eisen
Dames & Moore

3700 Lakevilie Highway, Petaluma, CA 94854
P.O. Box 808024, Petaluma, CA 94975-8024
Telephone: (707) 763-8245

FAX (707) 763-4065

Client Code: DAMM14
Survey # UPRR-SACTO

8801 Folsom Blvd., Suite 200 Project/Release # 00173-012-044

Sacramento, CA

95826

Page 1

LABORATORY RESULTS

Date Collected:
Date Analyzed:

Laboratory Job No.: 920244
01/23/92 Date Received: 01/27/92
01/30/92 Date Reported: 02/11/92

ASSAY:METAL SCAN BY ICP(EPA 6010)

LABNO SMPLNO-ID

MW-25 WATER
NI

MW-27 WATER
NI

MW-34 WATER
NI

MW-35 WATER
NI

MW-36 WATER
NI

MW-37 WATER
NI

RB-01 WATER
NI

MW-33 WATER
NI

MW-39 WATER
NI

RESULTS

STLC LEVEL
0.91 mg/L 20

STLC LEVEL
ND 20

STLC LEVEL
20

STLC LEVEL
20 . mg/L

STLC LEVEL
20 mg/L

STLC LEVEL
20 mg/L

STLC LEVEL
20 mg/L

STLC LEVEL
20 . mg/L

STLC LEVEL
20 . mg/L

THIS REPORT HAS BEEN REVIEWED
AND APPROVED FOR RELEASE.
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3700 Lakeville Highway, Petaluma, CA 94954
P.O. Box 808024, Petaluma, CA 94875-8024
Telephone: (707) 763-8245

J.-  ENVIRONMENTAL AND - FAX (707) 763-4065
~INDUSTRIAL HYGIENE SERVICES"

Page 2
LABORATORY RESULTS

Laboratory Job No.: 920244

LABNO SMPLNO-ID RESULTS DET. LIM.

MW-51 WATER CA STLC LEVEL
NI . 20

MW-38 WATER CA STLC LEVEL
NI 20

MW-23 WATER CA STLC LEVEL
NI . 20

MW-24 WATER CA STLC LEVEL
NI 20

MB WATER
NI

MBS WATER
NI

MX WATER
NI

MS WATER
NI

MSD WATER
NI

ND=Not Detected

NOTE: MBS, MS AND MSD WERE SPIKED AT 1.00 mg/L.




3700 Lakevilie Highway, Petaluma, CA 94954
P.O. Box 808024, Petaluma, CA 94975-8024
Telephone: (707) 763-8245

5 e i, ';“".' 3
F©  ENVIRONMENTAL AND FAX (707) 763-4065
INDUSTRIAL HYGIENE SERVICES "

Page 3
LABORATORY RESULTS

Laboratory Job No.: 920244
Date Collected: 01/23/92 Date Received: 01/27/92
Date Analyzed: 01/29/92 Date Reported: 02/11/92

ASSAY:

ARSENIC (EPA 7060),3020 ACID DIGEST
LEAD (EPA 7421),3020 ACID DIGEST
CHROMIUM (EPA 7191),3020 ACID DIGEST

MATRIX: WATER

LABNO SMPLNO COMPOUND STLC LEV DET.LIM.




3700 Lakeville Highway, Petaluma, CA 94954
P.O. Box 808024, Petaluma, CA 94975-8024
Telephone: (707) 763-8245

" ENVIRONMENTAL AND = FAX (707) 763-4065
INDUSTRIAL HYGIENE SERVICES

Page 4
LABORATORY RESULTS

Laboratory Job No.: 920244

SMPLNO COMPOUND . FOUND CA STLC LEV DET.LIM.

ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

ND
ND
ND

SPIKE LEVELS
0.022 0.025 mg/L
0.010 0.010 mg/L
0.021 0.025 mg/L

R P B am e =




3700 Lakeville Highway, Petaluma, CA 94954
P.O. Box 808024, Petaluma. CA 94975-8024
Telephone: (707) 763-8245

I ENVIRONMENTAL AND FAX (707) 763-4065
"INDUSTRIAL HYGIENE SERVICES

. Page 5
LABORATORY RESULTS

Laboratory Job No.: 520244

LABNO SMPLNO COMPOUND FOUND DET.LIM.

1905 MX

SPIKE LEVELS
1906 MS 0.025 mg/L
0.010 mg/L
0.025 mg/L

1907 MSD 0.025 mg/L
0.010 mg/L
0.025 mg/L




3700 Lakeville Highway, Petaluma, CA 94954
P.O. Box 808024, Petaluma, CA 94975-8024
2 Telephone: (707) 763-8245

S ENVIRONMENTAL " FAX (707) 763-4065
y- INDUSTRIAL HYGIENE SERVICES

Page 6
ABORATORY RESULTS

‘ Laboratory Job No.: 920244
Date Collected: 01/23/92 Date Received: 01/27/92
Date Analyzed: 02/06/92 Date Reported: 02/11/92

ASSAY:
PURGEABLES IN WATER (EPA 601)

COMPOUNDS : LAB# 1888 DET. 1889 DET. 1890 DET.
SMP# MW-25 LIM. MW-27 LIM. MW-34 LIM.

PURGEABLES

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE

TRANS-1, 2-DICHLOROETHENE ND
1,2-DICHLOROPROPANE ND
CIS-1,3-DICHLOROPROPENE ND
TRANS-1, 3-DICHLOROPROPENE ND
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE ND
1,1,1-TRICHLOROETHANE 2.1
1,1,2-TRICHLOROETHANE ND
TRICHLOROETHENE ND
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND

.
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D
P S S A S S S~ R S S

.
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* DILUTION IS A FACTOR OF 100




3700 Lakeville Highway, Petaluma, CA 94954
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Page 7
LABORATORY RESULTS

Laboratory Job No.: 920244
COMPOUNDS: LAB# 1891 DET. 1892 DET. 1893 DET.
SMP# MW-35 LIM. MW-36 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND

[ SN S S S S~ S S N A S S A A A A

e o o e s e « o o s o o o o o o
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3700 Lakeville Highway, Petaluma, CA 94954
P.O. Box 808024. Petaluma. CA 94975-8024
Telephone: (707) 763-8245

ENVIRONMENTAL AND FAX (707) 763-4065
INDUSTRIAL HYGIENE SERVICES

Page 8
LABORATORY RESULTS

Laboratory Job No.: 920244

COMPOUNDS : LAB# 1894 DET. 1895 DET. 1896 DET.
SMP# RB-01 LIM. MW-33 LIM. MW-39 LIM.

PURGEABLES

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE

TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE

TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE ND
1,1,1-TRICHLOROETHANE ND
1,1,2-TRICHLOROETHANE ND
TRICHLOROETHENE ND
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND

L]
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3700 Lakeville Highway, Petaluma, CA 943854
P.0O. Box 808024, Petaluma, CA 94975-8024
Telephone: (707) 763-8245

ENVIRONMENTAL AND Y FAX (707) 763-4065
INDUSTRIAL HYGIENE SERVICES

Page 9
LABORATORY RESULTS

‘Laboratory Job No.: 920244

COMPOUNDS: LAB# 1897 DET. 1898 DET. 1899 DET.
MW-51 LIM. MW-38 LIM. MW-23 LIM,

PURGEABLES

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1,4-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,2-DICHLOROBENZENE ND
1,1-DICHLOROETHANE 0.68
1,2-DICHLOROETHANE 1.3
1,1-DICHLOROETHENE 3.4
TRANS-1, 2-DICHLOROETHENE ND
1,2-DICHLOROPROPANE ND
CIS-1,3-DICHLOROPROPENE ND
TRANS-1, 3-DICHLOROPROPENE ND
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE ND
1,1,1-TRICHLOROETHANE 0.51
1,1,2-TRICELOROETHANE ND
TRICHLOROETHENE 1.3
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND

.
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3700 Lakeville Highway, Petaluma, CA 943954
P.O. Box 808024, Petaluma, CA 94975-8024
Telephone: (707) 763-8245

ENVIRONMENTAL AND . FAX (707) 763-4065
" INDUSTRIAL HYGIENE SERVICES

Page 10
LABORATORY RESULTS

Laboratory Job No.: 9520244

COMPOUNDS: LAB# 1900 DET. 1901 DET. 1902 DET.
SMP# MW-24 LIM. FB-01 LIM. TB-01 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

.
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LABORATORY RESULTS

Laboratory Job No.: 920244

COMPOUNDS:

i

i1
L
!
|
L
H
L
1

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
TRANS-1, 2-DICELOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE '
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

e .
e o
* e o
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L]
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LABORATORY RESULTS

Laboratory Job No.: 920244

COMPOUNDS: LAB#
SMP#

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM '
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE

1, 2-DICHLOROETHANE
1,1-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920244

COMPOUNDS: . DET.
MSD-2 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE :
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE

. VINYL CHLORIDE

e o e o

o o

L]
[~ S S S S A S R A s A L L S
L I = S S S S S W S A A S S = e

COOCOOC OO O OO ODOOOOOOODOOCLCOoOOCOOOO0O
C OO OO O OCOO0CO OO OOO0OO0COOCOOCOCOOCOOOO0O

BB b B DD
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NOTES: (1) PRECEEDING ANALYSES (EPA 601) WERE PERFORMED BY NET PACIFIC.

(2) THE FIRST SET OF QA-QC RESULTS PERTAIN TO LABORATORY SAMPLE
NUMBERS 1888 THROUGH 1894. THE SECOND SET PERTAINS TO LABORATORY
SAMPLE NUMBERS 1895 THROUGH 1902.
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LABORATORY RESULTS

Laboratory Job No.: 920244

NOTES (Continued):

(3) ND DENOTES NOT DETECTED. NA DENOTES NOT APPLICABLE. THE SPIKED
SAMPLES WERE ANALYZED ONLY FOR THE COMPOUNDS THAT WERE SPIKED.

(4) MS AND MSD WERE SPIKED AT 20 ug/L.
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ABORATORY RESULTS

Laboratory Job No.: 920244
Date Collected: 01/23/92 Date Received: 01/27/92
Date Analyzed: 02/06/92 Date Reported: 02/11/92

ASSAY:
PURGEABLE AROMATICS IN WATER (EPA 602)

COMPOUNDS : LAB# 1888 1889 DET. 1890 DET. 1891 DET.
SMP# MW-27 MW-34 MW-35 LIM.

PURGEABLES

AU OV DU

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

.
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COMPOUNDS: LAB# 1892 DET. 1893 DET. 1894 DET. 1895 DET.
SMP# MW-36 LIM. MW-37 LIM. RB-01 LIM. MW-33 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

.
YU OV B bW

.
OCOOCOOO0O0O0
. . o« o o
YN OV bW,

OCOO0OOODOOO0O
COOOOOOO
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LABORATORY RESULTS

Laboratory Job No.: 920244

COMPOUNDS : 1896 DET. 1897 DET. 1898 DET. 1899 DET.
MW-39 LIM. MW-51 LIM. MW-38 LIM. MW-23 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHELOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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COMPOUNDS: 1900 DET. 1901 DET.
MW-24 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

YU OV b b0

e« o o * s =
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LABORATORY RESULTS

Laboratory Job No.: 920244

COMPOUNDS:

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

e o

¢ o 0
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COMPOUNDS:

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

(o N E 1o R SN A S S W 1

coocoococooo
. . . L] . .
OO DD DN
[ 3 ) * £l L ]
OOV BB W]
cococoococooo
* . [ ] . L ]
OOV B DU
coocoococococo
[ ] . . L]

OCOOCOOOOC

NOTES: (1) THE PRECEEDING ANALYSES (EPA 602) WERE PERFORMED BY NET PACIFIC.

(2) THE FIRST SET OF QA/QC RESULTS PERTAIN TO LABORATORY SAMPLE NUMBERS
1888 THROUGH 1894. THE SECOND SET PERTAINS TO LABORATORY SAMPLE
NUMBERS 1895 THROUGH 1902.
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LABORATORY RESULTS

Laboratory Job No.: 920244

NOTES (Continued):

(3) ND DENOTES NOT DETECTED. NA DENOTES NOT APPLICABLE. THE SPIKED
SAMPLES WERE ANALYZED ONLY FOR THE COMPQUNDS THAT WERE SPIKED.

(4) MS AND MSD WERE SPIKED AT 20 ug/L.
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QUALITY CONTROL REPORT

In order to provide you with the means of assessing the quality of the dgta in our report,
D&M Laboratories reports the results of Quality Control samples analyzed with your samples.

The Quality Control samples provide the following .QC‘info.rmation:
The Method Blank (MB) monitors the level of contamination introduced by reagents or
glassware. A minimum of one MB is run per batch of 20 samples or less.

The Method Blank Spike (MBS) measures the accuracy of analytical techniques and is not
subject to matrix effects. A minimum of one MBS is run per batch of 20 samples or

less. .
The Matrix Spike (MS) measures the accuracy of the method for a ma:trix type. Due to the h%gh
variability within matrix types and the necessity of batching s:f.mples from varied
sources, matrix spike information from one sample is not necessarily relevant to other
samples on the batch. A minimum of two matrix spikes, MS apd I‘VISD,. are run per
batch of 20 samples or less. The sample selected for the matrix spike is designated MX
The Matrix Spike Duplicate (MSD), along with the MS, is used. to monitor the precision
(RPD) of the method and to indicate possible non homogeneity of the sample matrix.

Equations used for determining percent recovery and relative percent difference (RPD) are as

follows:
MBS % Recovery = MBS resuit / MBS spike level X 100
MS % Recovery = (MS - sample) / MS spike level X 100
RPD = | MS-MSD| /(MS + MSD) / 2) X 100

We continue to strive to improve the quality of service to our clients. We welcom.e any
questions or comments you may have about this information, or about D&M Laboratories in

general. Please contact a Project Manager for further information.

QCRep.3\91\7
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3700 Lakevlite Highway, Petaluma. CA 94952 :

P.0. Box 808024, Petaluma. CA, 94975-8024 ) SR s
Telephone: (707)7638245 FAX: (707) 7634065 SAMPLE CHAIN OF CUSTODY /WORKORDER = “*: < - ii:

v

Q -
Client's Name&mes <+ Mtow‘- -2 Jms 24 P;, 12Pho?(‘ll()?>81‘95 6q
Address B2l [el$evn. Blud :#' 26C EAr4 :
City, State, Zip _S@ctes v 5 chA - qg5p2€

Client's or Representative’s Signature » L 2 Oy
(signature authorizes the work and terms listed bé(ow)

All samples remain the property of the client who is responsible for disposal. A disposal fee may be imposed if client fail:
to pick up samples. :

PROJ. NO. PROJECT NAME

-°°'i’§::z OPRR Sac.

SAMPLERS (Signature)

REMARKS

LAB

bz - USE ONLY
STA. NO. | DATE | AIME STATION LOCATION TAINERS . _ LABNO,

Tho2 | [oF | Th-oz
B-ez(/ KRR -0
fho2 7 FR 02—
W28 , Miw-2¢€

- Mw-~n

M- mw-4
Miy-6 muw-¢
M-5 Mw-5
'mw—s [ Mu-9
-2 A MY/ =

Relinquished :(Sigri ) @@2" d( 085‘9:; Ktévu‘y 'lo “qc . emé'&

Relinqui by: (Signature) Received j;fSignarum) 1 M “k E,ls en

ﬂya;o r&lwn Huw. e

Relinquished by: (Signature) Received by: (Signature)

CLIENT COPY
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Mark Eisen Client Code: DAMM14

Dames & Moore Survey # SACTO-UPRR
8801 Folsom Blvd., Suite 200 Project/Release # 00173-072-044
Sacramento, CA 95826

Page 1
LABORATORY RESULTS

Laboratory Job No.: 920276

Date Collected: 01/27/92 Date Received: 01/29/92
Date Analyzed: 02/06/92 Date Reported: 02/12/92

ASSAY:METAL SCAN BY ICP(EPA 6010)

LABNO SMPLNO-ID RESULTS ' DET. LIM.

RB-02 WATER CA STLC LEVEL
NI 20

MW-26 WATER CA STLC LEVEL
NI 0.72 mg/L 20

MW-11 WATER CA STLC LEVEL
NI ND 20

MW-4 WATER CA STLC LEVEL
NI ND 20 mg/L

MW-6 WATER CA STLC LEVEL
NI 20 mg/L

MW-5 WATER . . CA STLC LEVEL
NI ND 20 mg/L

MW-8 WATER CA STLC LEVEL
NI ND < 20 .10 mg/L

MW-12 WATER CA STLC LEVEL
NI 0.12 mg/L 20 0.10 mg/L

MB WATER
NI ND 0.10 mg/L

THIS REPORT HAS BEEN REVIEWED
AND APPROVED FOR RELEASE.
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Page
LABORATORY RESULTS

Laboratory Job No.: 920276

LABNO SMPLNO-ID RESULTS

2105 MBS WATER
NI 0.52 mg/L

2106 MX WATER
NI ND

2107 MS WATER
NI 0.54 mg/L

2108 MSD WATER
NI 0.53 mg/L

NOTE: MBS, MS AND MSD WERE SPIKED AT 0.50 mg/L.

ND=Not Detected
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Page 3
LABORATORY RESULTS

Laboratory Job No.: 920276
Date Collected: 01/27/92 Date Received: 01/29/92
Date Analyzed: 02/06/92 Date Reported: 02/12/92

ASSAY:

ARSENIC (EPA 7060),3020 ACID DIGEST
LEAD (EPA 7421),3020 ACID DIGEST
CHROMIUM (EPA 7191),3020 ACID DIGEST

MATRIX: WATER

LABNO SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.
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LABORATORY RESULTS

Laboratory Job No.: 920276

SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.

SPIKE LEVELS
0.025 mg/L
0.010 mg/L
0.025 mg/L

SPIKE LEVELS
0.025 mg/L
0.010 mg/L
0.025 mg/L
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0.025 mg/L
0.010 mg/L
0.025 mg/L




3700 Lakeville Highway, Petaluma. CA
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ENVIRONMENTAL AND FAX (707) 763-4065

INDUSTRIAL HYGIENE SERVICES

LABORATORY

Date Collected:
Date Extracted:
Date Analyzed:

01/27/92
02/06/92
02/06/92

ASSAY:
PURGEABLES IN WATER (EPA 601)

COMPOUNDS : LAB#

SMP#

2094
TB-02

DET.
LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

o Page 5
RESULTS

Laboratory Job No.: 920276
01/29/92
02/12/92

Date Received:
Date Reported:

2095
RB-02

DET.
LIM.
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‘LABORATORY RESULTS

Laboratory Job No.: 920276

COMPOUNDS: 2097 DET. 2098 DET. 2099 DET.
MW-26 LIM. Mw-11 LIM. MW-4 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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3700 Lakeville Highway, Petaluma, CA 94854
P.O. Box 808024, Petatuma, CA 94975-8024

Telephone: (707) 763-8245
FAX (707) 763-4065

© ' ENVIRONMENTAL AND
"INDUSTRIAL HYGIENE SERVICES

LABORATORY

2100
MW-6

DET.
LIM.

COMPOUNDS:

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Page 7
RESULTS

Laboratory Job No.: 920276

2102
MW-8

DET.
LIM.

2101
MwW-5

DET.
LIM.
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LABORATORY RESULTS

Laboratory Job No.: 920276

COMPOUNDS : . 2103 DET. 2104 DET. 2105 DET.
MW-12 LIM. MB LIM. MBS LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICELOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920276

COMPOUNDS: 2106 DET. 2107 DET. 2108 DET.
MX LIM. MS LIM. MSD LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE ND ND
VINYL CHLORIDE ND . ND

NOTES: PRESENCE OF METHYLENE CHLORIDE IN BLANKS AND SAMPLES APPEAR TO BE
DUE TO LABORATORY CONTAMINATION. TETRACHLOROETHENE IN SAMPLES MAY
ALSO BE DUE TO LABORATORY CONTAMINATION.
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LABORATORY RESULTS

Laboratory Job No.: 920276

NOTES: MBS, MS AND MSD WERE SPIKED AT 10 ug/L.
SPIKING COMPOUNDS ARE: CHLOROBENZENE, 1,2- and 1,3-DICHLOROBENZENE,
1,1-DICHLOROETHANE AND TRICHLOROETHENE.

THESE DETECTION LIMITS ARE HIGHER THAN USUAL DUE TO THE DILUTION
NEEDED TO BRING ALL PEAKS WITHIN THE LINEAR RANGE OF THE DETECTOR.
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LABORATORY " RESULTS

Date Collected: 01/27/92 Laboratory Job No.: 920276
Date Extracted: 02/06/92 Date Received: 01/29/92
Date Analyzed: 02/06/92 Date Reported: 02/12/92

ASSAY:
PURGEABLE AROMATICS IN WATER (EPA 602)

COMPOUNDS: LAB# 2095 DET. 2096 DET. 2097 DET.
SMP# RB-02 LIM. FB-02 LIM. MW-26 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE .
TOLUENE

XYLENE

COMPOUNDS : 2098 DET. 2099 DET. . 2101 DET.
MW-11 LIM. MW-4 LIM. MW-5 LIM.

PURGEABLES

BENZENE 940 * 12.50
CHLOROBENZENE ND 0.50
1,2-DICHLOROBENZENE ND 0.50
1,3-DICHLOROBENZENE ' ND 0.50
1,4-DICHLOROBENZENE ND 0.50
ETHYL BENZENE 18 0.50
TOLUENE 12 0.50
XYLENE 3.4 0.50
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LABORATORY RESULTS

Laboratory Job No.: 920276

COMPOUNDS: 2102 DET. 2103 DET. 2104 DET. 2105 DET.
MW-8 LIM. MW-12 LIM. MB LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

COO0OOCOOOO
e o o & v s w e

COMPOUNDS: 2106 DET. 2107 DET. 2108 DET.
MX LIM. MS LIM. MSD LIM.

PURGEABLES

BENZENE

CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
l1,4-DICHLOROBENZENE
ETHYL BENZENE

TOLUENE .
XYLENE ND

THE QUANTITY REPORTED IS FROM A RE-ANALYSIS OF THE SAMPLE AT A DILUTION.

NOTE: MBS, MS AND MSD WERE SPIKED AT 10 ug/L.
' SPIKING COMPOUNDS ARE: BENZENE, CHLOROBENZENE, 1,2- and 1,3-DICHLORO-
BENZENE.
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QUALITY CONTROL REPORT

In order to provide you with the means of assessing the quality of the data in our report,
D&M Laboratories reports the results of Quality Control samples analyzed with your samples.

The Quality Control samples provide the following QC information:

The Method Blank (MB) monitors the level of contamination introduced by reagents or
glassware. A minimum of one MB is run per batch of 20 samples or less.

The Method Blank Spike (MBS) measures the accuracy of analytical techniques and is not
subject to matrix effects. A minimum of one MBS is run per batch of 20 samples or
less.

The Matrix Spike (MS) measures the accuracy of the method for a matrix type. Due to the high
variability within matrix types and the necessity of batching samples from varied
sources, matrix spike information from one sample is not necessarily relevant to other
samples on the batch. A minimum of two matrix spikes, MS and MSD, are run per
batch of 20 samples or less. The sample selected for the matrix spike is designated MX.

The Matrix Spike Duplicate (MSD), along with the MS, is used to monitor the precision
(RPD) of the method and to indicate possible non homogeneity of the sample matrix. -

Equations used for determining percent recovery and relative percent difference (RPD) are as
follows:
MBS % Recovery = MBS result / MBS spike level X 100
MS % Recovery = (MS - sample) / MS spike level X 100
RPD = | MS - MSD | / ((MS + MSD) / 2) X 100

We continue to strive to improve the quality of service to our clients. We welcome any
questions or comments you may have about this information, or about D&M Laboratories in

general. Please contact a Project Manager for further information.

QCRep.3\91\7
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Client Code: DAMM14
Survey # UPRR-SACTO.
Project/Release # 00173-072-044

Mark Eisen

Dames & Moore

8801 Folsom Blvd., Suite 200
Sacramento, CA 95826

Page 1
A BORATORY RESULTS
Laboratory Job No.: 920297
Date Received: 01/31/92
Date Reported: 02/12/92

Date Collected: 01/29/92
Date Analyzed: 02/06/92

ASSAY:METAL SCAN BY ICP(EPA 6010)

LABNO SMPLNO-ID RESULTS
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MW-1 WATER
NI

MW-40 WATER
NI

MW-55 WATER
NI

RB-03 WATER
NI

MW-32 WATER
NI

MW-3 WATER
NI

MW-29 WATER
NI

MW-28 WATER
NI

MW-16 WATER
NI

0.10 mg/L

ND

ND

ND

ND

ND

ND

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

STLC LEVEL
20

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

THIS REPORT HAS BEEN REVIEWED

AND APPROVED FOR RELEASE.
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LABORATORY RESULTS

Laboratory Job No.: 920297

SMPLNO-ID RESULTS

MW-15 WATER STLC LEVEL
NI 20

MW-21 WATER STLC LEVEL
NI 20

MW-22 WATER STLC LEVEL
NI 20

MW-20 WATER STLC LEVEL
NI 20

MW-17 WATER STLC LEVEL
NI 20

MW-19 WATER STLC LEVEL
NI 20

MW-18 WATER STLC LEVEL
NI 20

MB WATER
NI

MBS WATER
NI -

MX WATER
NI

N

MS WATER
NI mg/L

MSD WATER
NI mg/L

= NOT DETECTED

NOTE: MBS, MS AND MSD WERE SPIKED AT 0.50 mg/L.
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LABORATORY RESUDLTS

Laboratory Job No.: 920297
Date Collected: 01/29/92 Date Received: 01/31/92
Date Analyzed: 02/07/92 Date Reported: 02/12/92

ASSAY:

ARSENIC (EPA 7060),3020 ACID DIGEST
CHROMIUM (EPA 7191),3020 ACID DIGEST
LEAD (EPA 7421),3020 ACID DIGEST

MATRIX: WATER

LABNO SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.
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Page 4
LABORATORY RESULTS

Laboratory Job No.: 920297

SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.
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LABORATORY RESULTS

Laboratory Job No.: 920297

SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.

SPIKE LEVELS
0.025 mg/L
0.025 mg/L
0.010 mg/L

SPIKE LEVELS
0.025 mg/L
0.025 mg/L
0.010 mg/L
SPIKE LEVELS
0.025 mg/L
0.025 mg/L
0.010 mg/L
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LABORATORY RESULTS

Date Collected: 01/29/92 Laboratory Job No.: 920297
Date Extracted: 02/08/92 Date Received: 01/31/92
Date Analyzed: 02/08/92 Date Reported: 02/12/92
ASSAY:
PURGEABLES IN WATER (EPA 601)
COMPOUNDS: LAB# 2273 DET. 2274 DET. 2275 DET.
SMP# TB-03 LIM. MW-1 LIM, MW-40 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE -
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS: LAB# 2276 DET. 2277 DET. 2278 DET.
SMP# MwW-55 LIM. FB-03 LIM. RB-03 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS~1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS: LAB# 2279 DET. 2280 DET. 2281 DET.
SMP# MW-32 LIM. MW-3 LIM. MW-29 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2~-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2~-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3~-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
- TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS: LAB# 2282 DET. 2283 DET. 2284 DET.
SMP# MW-28 LIM. MW-16 LIM. MW-15 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE .
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS: 2285 DET. 2286 DET. 2287 DET.
MW-21 LIM. MW=-22 LIM. MW-20 LIM.

PURGEABLES

BROMODICHLOROMETHANE

. BROMOFORM
BROMOMETHANE
CARBON - TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHELOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE

- METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS:: LAB# 2288 DET. 2289 DET. 2290 DET.
SMP# MW-17 LIM. MW-19 LIM. MW-18 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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3700 Lakeville Highway, Petaluma, CA 94954

g,m;!m.usm, 4
" ENVIRONMENTALAND -
- INDUSTRIAL HYGIENE SERVICES

Telephone: (707) 763-8245
FAX (707) 763-4065

P.0O. Box 808024, Petaluma, CA 94975-8024

LABORATORY

2303
MB

COMPOUNDS:: LAB#

SMP#
PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

DET.
LIM.

Page 12
RESULTS

Laboratory Job No.: 920297

2305 DET.
MX LIM.

2304 DET.
MBS LIM.
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS: 2306 DET. 2307 DET.
MS LIM. MSD LIM.
l .
PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM.

CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLORCETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHELOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND

NOTES: PRESENCE OF METHYLENE CHLORIDE IN SAMPLES APPEARS TO BE DUE TO
LABORATORY CONTAMINATION. TETRACHLOROETHENE MAY ALSO BE DUE
TO LABORATORY CONTAMINATION.
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LABORATORY RESULTS

N Laboratory Job No.: 920297

MBS, MS AND MSD WERE SPIKED AT 10 ug/L.
SPIKING COMPOUNDS ARE: CHLOROBENZENE, 1,2- and 1,3-DICHLOROBENZENE,
1,1-DICHLOROETHANE AND TRICHLOROETHENE.

THESE DETECTION LIMITS ARE HIGHER THAN USUAL DUE TO THE DILUTIONS
NEEDED TO BRING ALL PEAKS WITHIN THE LINEAR RANGE OF THE DETECTOR.
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LABORATORY RESULTS

Date Collected: 01/29/92 Laboratory Job No.: 920297
Date Extracted: 02/08/92 Date Received: 01/31/92
Date Analyzed: 02/08/92 Date Reported: 02/12/92

ASSAY:
PURGEABLE AROMATICS IN WATER (EPA 602)

COMPOUNDS: LAB# 2274 DET. 2275 DET. 2276 DET. 2277 DET.
SMP# MW-1 LIM. MW-40 LIM. MW-55 LIM. FB-03 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

COMPOUNDS: 2278 DET. 2279 DET. 2280 DET. 2281 DET.
RB-03 LIM. MW-32 LIM. MW-3 LIM. MW-29 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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LABORATORY RESULTS

- Laboratory Job No.: 920297

COMPOUNDS : LAB# 2282 DET. 2283 DET. 2284 DET. 2285 DET.
SMP# MW-28 LIM. MW-16 LIM. MW-15 LIM. MW-21 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

COMPOUNDS: LAB# 2286 DET. 2287 DET. 2288 DET. 2289 DET.
SMP# MW-22 LIM. MW-20 LIM. MW-17 LIM. MW-19 LIM.

PURGEABLES
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BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS : LAB# 2290 DET. 2303 DET. 2304 DET. .2305 DET.
SMP# MW-18 LIM. MB LIM. MBS LIM. MX LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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LABORATORY RESULTS

Laboratory Job No.: 920297

COMPOUNDS : 2306 DET. 2307 DET.
MS LIM. MSD LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL. BENZENE
TOLUENE

XYLENE

NOTE: MBS, MS AND MSD WERE SPIKED AT 10 ug/L.
SPIKING COMPOUNDS ARE: BENZENE, CHLOROBENZENE, 1,2- and 1,3-DICHLORO-
BENZENE.
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3700 Lakeville Highway, Petaluma, CA 94954
P.O. Box 808024, Petaluma. CA 94975-8024
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ENV, 3 .
iNUUS‘;‘RI‘:I? svgliaz"s‘s%l\)nces FAX (707) 763-4065

QUALITY CONTROL REPORT

In order to provide you with the means of assessing the quality of the data in our report,
D&M Laboratories reports the results of Quality Control samples analyzed with your samples.

The Quality Control samples provide the following QC information:

The Method Blank (MB) monitors the level of contamination introduced by reagents or
glassware. A minimum of one MB is run per batch of 20 samples or less.

The Method Blank Spike (MBS) measures the accuracy of analytical techniques and is not
subject to matrix effects. A minimum of one MBS is run per batch of 20 samples or

less.

The Matrix Spike (MS) measures the accuracy of the method for a matrix type. Due to the high
variability within matrix types and the necessity of batching samples from varied
sources, matrix spike information from one sample is not necessarily relevant to other
samples on the batch. A minimum of two matrix spikes, MS and MSD, are run per
batch of 20 samples or less. The sample selected for the matrix spike is designated MX.

The Matrix Spike Duplicate (MSD), along with the MS, is used to monitor the precision
(RPD) of the method and to indicate possible non homogeneity of the sample matrix.

Equations used for determining percent recovery and relative percent difference (RPD) are as

follows:
MBS % Recovery = MBS result / MBS spike level X 100
MS % Recovery = (MS - sample) / MS spike level X 100
RPD = | MS-MSD | / (MS + MSD)/2) X 100

We continue to strive to improve the quality of service to our clients. We welcome any
questions or comments you may have about this information, or about D&M Laboratories in

general. Please contact a Project Manager for further information.

QCRep.3\91\7
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3700 Lakeville Highway, Petaluma, CA 94854
P.O. Box 808024, Petaiuma, CA 94975-8024
Telephone: (707) 763-8245

ST FAX (707) 763-4065
INDUSTRIAL HYGIENE SERVICES

Mark Eisen Client Code: DAMM14

Dames & Moore ‘ Survey # UPRR-SACTO.
8801 Folsom Blvd., Suite 200 Project/Release # 00173-072-044
Sacramento, CA 95826

Page 1
LABORATORY RESULTS

Laboratory Job No.: 920313

Date Collected: 01/31/92 Date Received: 02/02/92
Date Analyzed: 02/06/92 Date Reported: 02/13/92

ASSAY:METAL SCAN BY ICP(EPA 6010)

SMPLNO-ID RESULTS DET. LIM.

MW-41 WATER CA STLC LEVEL
NI 20

MW-54 WATER CA STLC LEVEL
NI 20

MW-30 WATER CA STLC LEVEL
NI 20

MW-31 WATER CA STLC LEVEL
NI 20 mg/L

RB-04 WATER CA STLC LEVEL
NI 20 mg/L

MB WATER
NI mg/L

MBS WATER
NI mg/L

MX WATER
NI mg/L

MS WATER ‘ _
NI 0.10 mg/L

THIS REPORT HAS BEEN REVIEWED
AND APPROVED FOR RELEASE. ¢
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Page 2
LABORATORY RESULTS

Laboratory Job No.: 920313

, ,

LABNO SMPLNO-1ID RESULTS DET. LIM.

2432 MSD WATER
NI 0.51 mg/L

-

NOTE: MBS, MS AND MSD WERE SPIKED AT 0.50 mg/L.
ND=Not Detected
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LABORATORY RESULTS

Laboratory Job No.: 920313
Date Collected: 01/31/92 Date Received: 02/02/92
Date Analyzed: 02/10/92 Date Reported: 02/13/92

ASSAY:

ARSENIC (EPA 7060),3020 ACID DIGEST
CHROMIUM (EPA 7191),3020 ACID DIGEST
LEAD (EPA 7421),3020 ACID DIGEST

MATRIX: WATER
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LABNO SMPLNO COMPOUND CA STLC LEV DET.LIM.

2422 MW-41

2423 MwW-54

2424 MW-30

2425 MW-31

2427 RB-04
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LABORATORY RESULTS

Laboratory Job No.: 920313

LABNO SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.

2428 MB

SPIKE LEVELS
2429 MBS 0.025 mg/L
0.025 mg/L
0.010 mg/L

2430 MX

SPIKE LEVELS
2431 MS 0.025 mg/L
0.025 mg/L
0.010 mg/L
SPIKE LEVELS
2432 MSD 0.025 mg/L
0.025 mg/L
0.010 mg/L
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3700 Lakeville Highway, Petaluma. CA 94954
P.O. Box 808024, Petaluma, CA 94975-8024

Telephone: (707) 763-8245
FAX (707) 763-4065

LABORATORY

Date Collected: 01/31/92
Date Extracted: 02/10/92
Date Analyzed: 02/10/92

ASSAY:
PURGEABLES IN WATER (EPA 601)

COMPOUNDS: LAB# 2421 DET.
SMP# TB-04 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
l,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

RESTDU

LTS

Page 5

Laboratory Job No.: 920313

2422
MW-41

Date Received:
Date Reported:

DET.
LIM.

02/02/92
02/13/92
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LABORATORY RESULTS

Laboratory Job No.: 920313

COMPOUNDS:: LAB# 2424 DET. 2425 DET. 2426 DET.
SMP# MW-30 LIM. MW-31 LIM. FB-04 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920313

COMPOUNDS : LAB# 2427 DET. 2428 DET. 2429 DET.
SMP# RB-04 LIM. MB LIM. MBS LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920313

COMPOUNDS: 2430 DET. 2431 DET. 2432 DET.
MX LIM. MS LIM. MSD LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1, 2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

1 1
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NOTES: PRESENCE OF METHYLENE CHLORIDE AND TETRACHLOROETHANE IN SAMPLES
APPEARS TO BE DUE TO LABORATORY CONTAMINATION.
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LABORATORY RESULTS

Laboratory Job No.: 920313

NOTES: MBS, MS AND MSD WERE SPIKED AT 10 ug/L.
SPIKING COMPOUNDS ARE: CHLOROBENZENE, 1,2- and 1,3-DICHLOROBENZENE,
1,1-DICHLOROETHANE AND TRICHLOROETHENE.

THESE DETECTION LIMITS ARE HIGHER THAN USUAL DUE TO THE DILUTION NEEDEIL
TO BRING ALL PEAKS WITHIN THE LINEAR RANGE OF THE DETECTOR.
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LABORATORY RESULTS

Date Collected: 01/31/92 Laboratory Job No.: 920313
Date Extracted: 02/10/92 Date Received: 02/02/92
Date Analyzed: 02/10/92 Date Reported: 02/13/92

-— = =

ASSAY:
PURGEABLE AROMATICS IN WATER (EPA 602)

COMPOUNDS: LAB# 2422 DET. 2423 DET. 2424 DET. 2425 DET.
SMP# MW-41 LIM. MW-54 LIM. MW-30 LIM. MW-31 LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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COMPOUNDS: LAB# 2426 DET. 2427 DET. 2428 DET.
SMP# FB-04 LIM. RB-04 LIM. MB LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2~-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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LABORATORY RESULTS

Laboratory Job No.: 920313

COMPOUNDS:; 2430 DET. 2431 DET. 2432 DET.
MX LIM. MS LIM. MSD LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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NOTE: MBS, MS AND MSD WERE SPIKED AT 10 ug/L. '
SPIKING COMPOUNDS ARE: BENZENE, CHLOROBENZENE, 1,2- and 1,3-DICHLORO-
BENZENE.
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QUALITY CONTROL REPORT

In order to provide you with the means of assessing the quality of the data in our report,
D&M Laboratories reports the results of Quality Control samples analyzed with your samples.

The Quality Control samples provide the following QC information:

The Method Blank (MB) monitors the level of contamination introduced by reagents or
glassware. A minimum of one MB is run per batch of 20 samples or less.

The Method Blank Spike (MBS) measures the accuracy of analytical techniques and is not
subject to matrix effects. A minimum of one MBS is run per batch of 20 samples or
less.

The Matrix Spike (MS) measures the accuracy of the method for a matrix type. Due to the high
variability within matrix types and the necessity of batching samples from varied
sources, matrix spike information from one sample is not necessarily relevant to other
samples on the batch. A minimum of two matrix spikes, MS and MSD, are run per
batch of 20 samples or less. The sample selected for the matrix spike is designated MX.

The Matrix Spike Duplicate (MSD), along with the MS, is used to monitor the precision
(RPD) of the method and to indicate possible non homogeneity of the sample matrix.

Equations used for determining percent recovery and relative percent difference (RPD) are as

follows:
MBS % Recovery = MBS result / MBS spike level X 100
MS % Recovery = (MS - sample) / MS spike level X 100
RPD = | MS - MSD | / ((MS + MSD) / 2) X 100

We continue to strive to improve the quality of service to our clients. We welcome any
questions or comments you may have about this information, or about D&M Laboratories in

general. Please contact a Project Manager for further information.

QCRep.3\91\7
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LABORATORY RESULTS

Laboratory Job No.: 920392
Date Collected: 02/07/92 Date Received: 02/10/92
Date Analyzed: 02/11/92 Date Reported: 02/25/92

ASSAY:METAL SCAN BY ICP(EPA 6010)

LABNO SMPLNO-ID RESULTS DET. LIM.

MW-7 WATER CA STLC LEVEL
NI 0.18 mg/L 20

MW-13 WATER CA STLC LEVEL
NI ND 20

MW-14 WATER CA STLC LEVEL
NI ND 20

MW-42 WATER CA STLC LEVEL
NI 20 0.10 mg/L

MW-53 WATER CA STLC LEVEL
NI . 20 0.10 mg/L

RB-05 WATER CA STLC LEVEL
NI ND 20 0.10 mg/L
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MW-43 WATER CA STLC LEVEL
NI 0.18 mg/L 20 0.10 mg/L

MW-2 WATER CA STLC LEVEL
NI ~ ND 20 0.10 mg/L

MB WATER
NI 0.10 mg/L

THIS REPORT HAS BEEN REVIEWED

AND APPROVED FOR RELEASE.
F
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LABORATORY RESULTS

- Laboratory Job No.: 920392

SMPLNO-1ID RESULTS DET. LIM.

MBS WATER
NI

MX WATER
NI

MS WATER
NI

MSD WATER
NI

ND=Not Detected

NOTE: MBS, MS AND MSD WERE SPIKED AT 0.50 mg/L.
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LABORATORY RESULTS

Laboratory Job No.: 920392
Date Collected: 02/07/92 Date Received: 02/10/92
Date Analyzed: 02/21/92 Date Reported: 02/25/92

ASSAY:

ARSENIC (EPA 7060),3020 ACID DIGEST
CHROMIUM (EPA 7191),3020 ACID DIGEST
LEAD (EPA 7421),3020 ACID DIGEST

MATRIX: WATER

LABNO SMPLNO COMPOUND ' CA STLC LEV DET.LIM.

3293 MW-7

3294 MW-13

3295 MW-14

3296 MW-42

3297 MW-53

3299 RB-05
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LABORATORY RESULTS

Laboratory Job No.: 920392

LABNO SMPLNO COMPOUND FOUND CA STLC LEV DET.LIM.

3300 MW-43

3301 Mw-2

3302 MB

SPIKE LEVELS

3303 MBS 0.025 mg/L
0.025 mg/L

0.010 mg/L

3304 MX

SPIKE LEVELS

3305 MS : 0.025 mg/L
0.025 mg/L

0.010 mg/L

3306 MSD 0.025 mg/L
0.025 mg/L

0.010 mg/L
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LABORATORY RESULTS

-

Date Collected: 02/07/92 Laboratory Job No.: 920392
Date Extracted: 02/18/92 Date Received: 02/10/92
Date Analyzed: 02/18/92 Date Reported: 02/25/92

ASSAY:
PURGEABLES IN WATER (EPA 601)

COMPOUNDS: LAB# 3292 DET. 3293 DET. 3294 DET.
SMP TB-05 LIM. MW-7 LIM. MW-13 LIM.
: 10

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE"
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920392

COMPOUNDS : LAB# 3295 DET. 3296 DET. 3297 DET.
SMP# MW-14 LIM. MW-42 LIM. MW-53 LIM.

PURGEABLES

e

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3~-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920392

COMPOUNDS : LAB# 3298 DET. 3299 DET. 3300 DET.
SMP# FB-05 LIM. RB-05 LIM. MW-43 LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROFPROPENE
TRANS~1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2~-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
'TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS
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Laboratory Job No.: 920392

COMPOUNDS: 3301 DET. 3302 DET. 3303 DET.
MW-2 LIM. MB LIM. MBS LIM.

PURGEABLES

BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,4-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1, 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
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LABORATORY RESULTS

Laboratory Job No.: 920392

COMPOUNDS : 3304 DET. 3305 DET. 3306 DET.
MX LIM. MS LIM. MSD LIM.

PURGEABLES

BROMODICHLOROMETHANE

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE 0.50 9.8
CHLOROETHANE 1.0
CHLOROFORM 0.50 ND
CHLOROMETHANE : 1.0 ND
DIBROMOCHLOROMETHANE 0.50 ND
1,4-DICHLOROBENZENE 0.50 ND
1,3-DICHLOROBENZENE 0.50 11
1,2-DICHLOROBENZENE 0.50 9.9
1,1-DICHLOROETHANE 0.50 9.8
1,2-DICHLOROETHANE ND 0.50 ND
1,1-DICHELOROETHENE ND 0.50 ND
CIS-1,2-DICHLOROETHENE ND 0.50 ND
TRANS-1,2-DICHLOROETHENE . ND 0.50 ND
1,2-DICHLOROPROPANE ND. 0.50 ND
CIS-1,3-DICHLOROPROPENE ND 0.50 ND
TRANS-1, 3-DICHLOROPROPENE [ ND 0.50 ND
METHYLENE CHLORIDE ND 0.50 ND
1,1,2,2-TETRACHLOROETHANE ND 0.50 ND
TETRACHLOROETHENE ND 0.50 ND
1,1,1-TRICHLOROETHANE ND 0.50 ND
1,1,2-TRICHLOROETHANE ND 0.50 ND
TRICHLOROETHENE 11 0.50 12
TRICHLOROFLUOROMETHANE ND 1.0 ND
VINYL CHLORIDE ND 1.0 ND
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NOTES: (1) MBS, MS AND MSD WERE SPIKED AT 10 ug/L.
SPIKING COMPOUNDS ARE: CHLOROBENZENE, 1,2- and 1,3-DICHLOROBENZENE
1,1-DICHLOROETHANE AND TRICHLOROETHENE.
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LABORATORY RESULTS

Laboratory Job No.: 920392

(2) PRESENCE OF METHYLENE CHLORIDE APPEARS TO BE DUE TO LABORATORY
CONTAMINATION. THE PRESENCE OF SMALL AMOUNTS OF TETRACHLOROETHENE
HAS OCCASIONALLY BEEN SEEN AS A CONTAMINANT IN THE LABORATORY.
HOWEVER, THIS COMPOUND DID NOT APPEAR IN THE QUALITY CONTROL BLANKS
FOR THIS BATCH OF SAMPLES.

THESE DETECTION LIMITS ARE HIGHER THAN USUAL DUE TO THE DILUTION
NEEDED TO BRING ALL PEAKS WITHIN THE LINEAR RANGE OF THE DETECTOR.
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3700 Lakeville Highway, Petaluma, CA 94954
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LABORATORY

Date Collected:
Date Extracted:
Date Analyzed:

02/07/92
02/18/92
02/18/92

ASSAY:
PURGEABLE AROMATICS IN WATER (EPA 602)

COMPOUNDS : LAB#

SMP#

3293
MW-7

DET.
LIM.

3294
MW-13

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

0.50 11000
0.50 ND
0.50 ND
0.50 ND
0.50 ND
0.50 780
0.50 630
0.50 1300

COMPOUNDS : LAB#

SMP#

3297
MW-53

DET.
LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

3298
FB-05

RESULTS

Laboratory Job No.:
Date Received:
Date Reported:

DET.
LIM.

3295
MW-14

DET.
LIM.

DET.
LIM.

3299
RB-05

DET.
LIM.

MW-42

Page 11

920392
02/10/92
02/25/92

3296 DET.

LIM.

3300
MW-43

DET.
LIM.
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LABORATORY RESULTS

Laboratory Job No.: 920392

COMPOUNDS : 3301 DET. 3302 DET. 3303 DET. 3304 DET.
MW-2 LIM. MB LIM. MBS LIM. MX LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE

COMPOUNDS : 3305 DET. 3306 DET.
MS LIM. MSD LIM.

PURGEABLES

BENZENE
CHLOROBENZENE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
ETHYL BENZENE
TOLUENE

XYLENE
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* SAMPLE #3294 (MW-13) WAS DILUTED 1:10 IN ORDER TO BRING ALL PEAKS WITHI:
LINEAR RANGE OF THE DETECTOR. QUANTITY OF BENZENE IS FROM A REANALYSIS
OF THE SAMPLE AT A DILUTION OF 1:1000.
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MBS, MS AND MSD WERE SPIKED AT 10 ug/L.

SPIKING COMPOUNDS ARE: BENZENE, CHLOROBENZENE, 1,2- and 1,3-DICHLORO-
BENZENE.
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QUALITY CONTROL REPORT

In order to provide you with the means of assessing the quality of the data in our report,
D&M Laboratories reports the results of Quality Control samples analyzed with your samples.

The Quality Control samples provide the following QC information:

The Method Blank (MB) monitors the level of contamination introduced by reagents or
glassware. A minimum of one MB is run per batch of 20 sampies or less.

The Method Blank Spike (MBS) measures the accuracy of analytical techniques and is not
subject to matrix effects. A minimum of one MBS is run per batch of 20 sampies or

less.

The Matrix Spike (MS) measures the accuracy of the method for a matrix type. Due to the high
variability within matrix types and the necessity of batching samples from varied
sources, matrix spike information from one sample is not necessarily relevant to other
samples on the batch. A minimum of two matrix spikes, MS and MSD, are run per
batch of 20 samples or less. The sample selected for the matrix spike is designated MX.

The Matrix Spike Duplicate (MSD), along with the MS, is used to monitor the precision
(RPD) of the method and to indicate possible non homogeneity of the sample matrix.

Equations used for determining percent recovery and relative percent difference (RPD) are as

follows:
MBS % Recovery = MBS result / MBS spike level X 100
MS % Recovery = (MS - sample) / MS spike level X 100
RPD = | MS-MSD | /((MS + MSD) / 2) X 100

We continue to strive to improve the quality of service to our clients. We welcome any
questions or comments you may have about this information, or about D&M Laboratories in

general. Please contact a Project Manager for further information.

QCRep.3\91\7
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i3S, uperior Precision Analytical, /nc.
4 35 Arnold Drive. Suite 106 s Marunez, California 94553 « +510) 229-0166 / rax rS:O) 229-0916
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CERTIFICATE OF ANALYSIS

LABORATORY NO: 20357 DATE SAMPLED :01/23/92
CLIENT: Dames & Moore Laboratories DATE RECEIVED:01/28/92
PROJECT NO: 00173-072044 DATE REPORTED:02/04/92

EPA SW-846 METHOD 8010
HALOGENATED VOLATILE ORGANICS

LAB#: 20357-1 (Analyzed:01/29/92)
SAMPLE: MW-50 (Water)

ANALYTE MDL (ug/L) RESULT (ug/L)

ND
ND
ND
6.5%
ND
ND
1.2
ND
1.7
0.5
ND
7.7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Chloromethane/Vinyl Chloride
Bromomethane/Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene/Freon 113
Dichloromethane
trans-1,2-Dichlorocethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Trichloroethene (TCE)
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene (PCE)
Dibromochloromethane
Chlorobenzene

Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
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Surrogate (BFB) Recovery: 71%
MDL: Method Detection Limit
* Confirmation by GC/MS is required to positively identify these compounds.

QA/QC Summary: For Water Matrix (01/29 )

MS/MSD Average Recovery: 98 %
MS/MSD %RPD: 3% / M
/42042/
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.4 Superior Precision Analytical, Inc.
4& 235 Arnold Drive, Suite 104« Martinez, Caiiforria 94553 = +3i0) 22‘7»0»_! 66 /c<(SIO: 229-0916
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CERTIFICATE OF ANALYSIS

n LABORATORY NO: 20357 DATE SAMPLED :01/23/92
CLIENT: Dames & Moore Laboratories DATE RECEIVED:01/28/92
PROJECT NO: 00173-072044 DATE REPORTED:01/31/92

EPA SW-846 METHOD 8010
HALOGENATED VOLATILE ORGANICS

LAB#: 20357-2 (Analyzed:01/29/92)
SAMPLE: MW-52 (Water)

ANALYTE - MDL(ug/L) RESULT (ug/L)

ND
ND
ND
120%*
ND
ND
5.5
ND
2.2
15
0.9
2.4
11
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

l
1
!

l

Bromomethane/Chloroethane
Trichlorofluoromethane
1,1-Dichloroethene/Freon 113
Dichloromethane
trans-1,2-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Trichloroethene (TCE)
1,2-Dichloropropane
Bromodichloromethane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Tetrachloroethene (PCE)
Dibromochloromethane
Chlorobenzene

Bromoform
1,1,2,2-Tetrachlorocethane
1,3-Dichlorobenzene

I 1,4-Dichlorobenzene

.

I Chloromethane/Vinyl Chloride
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5
5
2
2
2
2
2
2
2
2
2
2
2.
2
2
2
2
2
2
2
2
2
2
2
2
2

1,2-Dichlorobenzene

Surrogate (BFB) Recovery: 75%
MDL: Method Detection Limit
* Confirmation by GC/MS is required to positively identify these compounds.

QA/QC Summary: For Water Matrix (01/29/92

MS/MSD Average Recovery: 98 % /;£Z§éﬁié\_¥
MS/MSD $RPD: 3% 7 éé//

SenjOr Analyst

Certified Laboratories




3 Superior Precisiort Analytical, Inc.
=35 Arnolg Crive, Suite 106 = Marunez. California 94553 -vSIOl22901663ﬁ?§l§lqy2290916

CERTIFICATE O F ANALYSTIS

LABORATORY NO.: 20357 DATE RECEIVED: 01/28/92
CLIENT: Dames & Moore Laboratories DATE REPORTED: 01/05/92
CLIENT JOB NO.: 00173-072044

EPA SW-846 METHOD 8020
AROMATIC VOLATILE ORGANICS

LAB #: 2
SAMPLE: MW-52

MDL (ug/L)

Benzene

Toluene

Ethyl Benzene
Chlorobenzene
1,4-dichlorobenzene
1,3-dichlorobenzene
1,2-dichlorobenzene
Xylenes

o oloNoNeNeoNoNo
LWLLWWLWW

Method Detection Limit in Water: 0.3 ug/L

QAQC Summary:

Daily Standard run at 20mg/L: RPD = <15%
MS/MSD Average Recovery =100 %: Duplicate RPD = <3

Richard Srna, Ph.D.

Certified Laboratories




{’ Superior Precision Analytical, Inc.

I

=35 Arnold Drive. Suite 106 = Martinez. Califorria 94553 = /5101 229-0166 /7 fax (5101 229-0916

CERTIFICATE O F ANALYSTIS

LABORATORY NO.: 20357 DATE RECEIVED: 01/28/92
CLIENT: Dames & Moore Laboratories DATE REPORTED: 01/05/92
CLIENT JOB NO.: 00173-072044

EPA SW-846 METHOD 8020
AROMATIC VOLATILE ORGANICS

LAB #: 1
SAMPLE: MW-50

MDL (ug/L)

Benzene

Toluene

Ethyl Benzene
Chlorobenzene
1,4-dichlorobenzene
1,3-dichlorobenzene
1,2-dichlorobenzene
Xylenes

[eNeoNeoNeNoNoNoNeo
.
LLWWWLWLWWLWW

Method Detection Limit in Water: 0.3 ug/L
QAQC Summary:

Daily Standard run at 20mg/L: RPD = <15%
MS/MSD Average Recovery =100%: Duplicate RPD = <3

Richard Srna, Ph.D.

Laboratory Manager

Certified Laboratories
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Laboratory test results indicate that the pumping rates can be
effectively varied from rates as low as 0.1 liter per minute to rates in
excess of 30 liters per minute at pumping levels between 6 to 30
meters. Special laboratory mixtures of water with specific concentrations
ot organic and inorganic compounds were created to determine the
pump's ability to deliver ‘representative’ samples.

Test results indicate that there were no statistically significant losses
in the low and high concentration organic solutions for the compounds
Methane, 1,1-DCE, t-1,2-DCE, Benzene, TCE and Toluene. There were
no statistically significant changes in the concentrations of inorganic
compounds. Based on comparative data with most commonily used
mechanical sampling devices, the Grundfos pump equals or exceeds
their ability to provide representative sampies for organic and inorganic
chemical analyses.

Field testing verified the practicality of using the pump for purging
and sampling. The pump was also found to be able to pump water
with considerable turbidity without experiencing operation difficulties.

The Grundfos smali-diameter ground-water sampling pump offers the
ability to deliver ‘representative* sampies of water from two-inch
monitoring wells, throughout a broad range of depth. It also offers the
flexibility of being able to purge water at flow rates in excess of 30
liters per minute during the process of preparing the well for sampling
in a reasonable length of time.

Introduction

Grundfos Pumps Corporation (Grundfos) contracted Blasland, Bouck
& Lee in July 1989 to conduct a series of performance tests on a new
small-diameter pump (MP1 Redi-Flow 2-inch Environmental Submersibie
Pump) developed by Grundfos for the purpose of purging and sampling
ground water from ground-water monitoring wells. Blasland, Bouck &
Lee subcontracted with the University of Waterloo Centre for
Groundwater Research (Waterloo) to run a series of tests on the pump
under controlled conditions and provide a scientific, unbiased evaiuation
of the ability of the pump to deliver a ‘representative* sample. This
evaluation was designed specifically to determine whether or not the
new Grundfos pump could compete in the existing ground-water
sampling market as a purging and sampling pump.

Blasiand, Bouck & Lee staff also conducted a field evaluation of the
new Grundfos pump to provide information on the pump's operational
characteristics. This evaluation was designed specifically to determine
the pump's ease of operation, maintenance, and decontamination under
actual field conditions, and to identify any operational difticulties or
design flaws that should be corrected prior to marketing the pump for
ground-water purging and sampling applications.
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Experimental Design and Test Method -

An artiticial ‘well* was installed in a stairwell at Waterloo. The well
consisted of a 15.24-centimeter diameter stainiess steel tube, 10 meters
high, with a control sampling port near its bottom. The well was filled
and drained at the bottom with an air-driven pump connected to a
stainless steel reservaoir.

The organic compounds used in the evaluation were:

Compound Henry's Constant

methane 67.4
1,1-dichioroethene (1,1-DCE) 15.6
trans-1,2-dichioroethene (t-1,2-DEC) 0.669
benzene 0.550
trichloroethene (TCE) 0.915
toluene ) 0.670

The organics (except for methane) were introduced into the system
by injecting and mixing a methanolic stock solution below the surface
of the water in the reservoir, prior to being pumped up the column.
Inorganic constituents, including sulfate, nitrate, arsenic, chromium, and
iron were added in a similar manner.

Three separate pumping experiments were conducted at flow rates
of 0.1 liters per minute (I/m). This is the flow rate that U.S. EPA
recommends for sampling ground water with volatile organic compounds
(VOCs). The first experiment involved water containing 20 ppb of VOCs
(low loading). The second experiment involved using water with a VOC
concentration of 200 ppb (high loading). The third experiment involved
examination of the influence of the pump on the inorganic chemicals
listed above.

The experiments entailed pumping 60 liters of organic-spiked or
inorganic-spiked water into the column and simultaneously collecting five
pumped and five control sampies, in duplicate, in 60-ml hypo-vials for
organic analyses and 100 mi polyethylene bottles for inorganics analyses
for each set of conditions. The pumping lift was approximately 20 feet.

Pre- and post-test “in-line' parameters were obtained for all of the
experiments. These consisted of measuring pH, temperature, and
conductivity at the control port and the pump outlet before and after
sample collection.

Each set of organic samples (i.e., from one sampler) was randomized
and split in two; five for the methane determinations, five for the other
organics (or in the case of the control experiment, three and three).
Samples from a given experiment were always randomized for analysis
and run in one session. Methane determinations were done using




GC/FiID (static headspace injection). ~ The organic solvents were
determined by GC/PID (static headspace injection). Inorganic analyses
were performed following approved EPA methods. Syringe blanks and
external standards were run periodically to maintain data quality.

The method detection limits for the various organic parameters were:

Detection
Compound Limit o]

methane 0.22
1,1-DCE 0.14
trans-1,2-DCE 0.20
benzene 0.26
trichloroethytene 0.58
toluene 0.56

Test Results

Data were tabulated and the means and relative standard deviations
calculated for each set of five values. The SYSTAT statistical package
was used to obtain box plots and perform Bartlett's tests, analyses of
variance, and t-tests, where applicabie. Statistical outliers found in the
box plots and values below detection levels (for inorganic compounds)
were discarded. A confidence interval of 95 percent was used
throughout.

In the first experiment, at a low concentration of organic compounds
(20 ppb), there were no statistically significant differences between
samples from the pump and the control sampies for the compounds
analyzed. Likewise, in the second experiment at high concentrations of
organic compounds (200 ppb), there were no statisticaily significant
differences between the samples from the pump and the control samples
for the compounds analyzed. There were also no statistically significant
ditference observed for inorganic compounds for the pump samples and
~control samples in experiment number 3.

Tabies 1 through 3 contain the actual test data for each of the
experiments. Pump sample data are compared to control sample data
as a function of percent recovery for each compound in Figures 1
through 3. The figures more readily present an impartial comparison
of the pump and control data for specific compounds. It should also
be noted that for the volatile organic compounds there was no
perceived relationships observed between compound volatility and the
percent recovery of the compound.
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Field Evailuation of Pump Pertformance -

Blasiand. Bouck & Lee conducted limited testing of the Grundios
pump to evaluate pump performance in the field. <Specifically, Blasland,
Bouck & Lee attempted to determine the following:

the effect of varying pump depth on pump discharge rates;

the ability of the device to pump silt-laden ground water; and
general pump operational characteristics.
Geologic environments in which the pump was used inciuded bedrock
wells completed in limestone and fractured sandstone, and screened
wells completed in clay-rich glacial till and sandy alluvial aquifers.

Well depths Avaried from 15 to 120 feet and well diameters varied from
2 to 4 inches.

Qperation of the Pump

There are two primary components to the Grundfos pump system.
The MP1 Environmental Submersible Pump and the BT1/MP1 Converter.
Both the pump and converter are compact and relatively light, 5.5
pounds and 25 pounds, respectively. Used in a portable operating
mode, a two-person crew can conveniently manage a muitiple well
sampling operation. It the MP1 is dedicated to each weil, then one
person could operate the system assuming an appropriate power source
is readily available. :

The pump is constructed primarily of 316 stainless and tefion
components. Overail length of the pump is 287 miilimeters (mm) or
11.30 inches. Maximum pump diameter is 46 mm or 1.81 inches. The
dimensions of the converter are 228.6 mm (9 inches) by 355.6 mm (14
inches) by 469.9 mm (18.5 inches). :

The system requires a single-phase, 230 volt source of electricity.
In remote locations, where an appropriate power source is not available,
a properly sized portable generator is required. When using a portable
generator, a two-person sampling crew will be required.

Normal procedures require the placement of the pump down to the
desired depth in the well. Note that pump power leads are available
in 3.62-meters (25-foot) increments of length. The unit is then attached
to its power source and turned on at the converter. A dial on the
converter permits adjustment of the pump frequency, allowing the
operator to increase or decrease the flow raté within the operating
limits of the pump for a given amount of total hydraulic head (pumping
lift).




TABLE 1
RESULT OF TEST

FOR LOW VOC LOADING
AT FLOW RATE OF 0.1 {/min

Sample ' t-1.2-DCE Benzene

Controi 1 . 2.49 3.18
Control 2 . 2.18 3.07
Controt 3 2.09 295
Control 4 2.43 3.31
Controt 5 2.19 2.89
AVG . 2.28 3.08
N 5 ]

VAR 0.03 0.03
STD 0.17 0.17

Grund 1 2.00 2.82
Grund 2 1.65 2.32
Grund 3 2.72 s
Grund 4 2 218 3.10
Gruna 5 222 3.08
AVG 2.15 297
N 5 S

VAR 0.15 0.19
STD . 0.39 0.44

PERCENT OF RECOVERY

94.4 96.36

191538PLB




TABLE 2

RESULT OF TEST
HIGH VOC CONCENTRATION
AT FLOW RATE OF 0.1 I/min

Sample 1,1-DCE t-1.2-DCE Benzene Toluene

Control 1 22.71 2205 33.27 67.57
Controt 2 26.98 27.11 38.69 78.27
Controi 3 27.29 27.33 37.05 75.01
Control 4 27.18 27.68 41.87 82.58
Controi 5 28.28 30.83 41.73 77.47
AVG 26.49 27.04 38.52 76.18
N 5 5 5 5

VAR 471 9.45 12.82 30.62
STD 2.17 3.07 3.58 5.83

Grund 1 27.74 30.65 39.06 82.77
Grungd 2 2495 26.52 37.058 70.80
Gruna 3 2473 25.65 38.24 7499
Grund 4 29.21 29.81 40.74 79.90
Grund 5 25.14 25.08 36.60 76.55
AVG 26.35 27.54 38.34 77.02
N 5 5 5 ]
VAR 4.04 6.37 2.75 20.79
STD 2.01 2.52 1.66 4.56

PERCENT OF RECOVERY

101.86 99.52

291538PLB
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PERCENT OF RECQOVERY
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INORGANIC CCMPOUND DATA
Total Chromium

AT FLOW RATE OF 0.1 Umin

Total fron

1
2
3
4
5

Contro
Contro
Contro
Contro
Contro

191538PLB
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FIGURE 3
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~ Weve Taken The
- Groundwater Monitc.

Redi-Flo2... Setti
For Environr

For years, Grundfos Pumps
has pioneered better ways to work
with our most precious resource...
water. You've trusted Grundfos
and the Redi-Flo submersible pump
line in the past for quality and
dependability. Now, after years of
design, engineering and field
testing, Grundfos proudly
introduces the Redi-Flo2 system.

COMPACT DESIGN

No other pump on the market
combines the compact design and
power of Redi-Flo2. Measuring just
over 11” tall, 1.8” in diameter and
weighing 5.5 pounds, this compact
pump ensures easy access into 2”
wells.

QUALITY CONSTRUCTION

The sturdy pumping
components of Redi-Flo2 are made

of 316 Stainless Steel and virgin
Teflon®. These chemically inert
materials assure maximum sample
integrity, limit cross-contamination,
and simplify the decontamination
process.

FLEXIBLE
PERFORMANCE
The portable, solid state

converter eliminates the need for
“throttling” or control valves.
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Flow rates ranging from 9 gpm to
as little as 100 ml/min are
controlled with the simple turn of a
dial.

CONTINUOUS FLOW

Redi-Flo2 is ideal for
groundwater sampling or
conducting aquifer tests to

depths of 250 feet because of its

PURGING & SAMPLING

This pump does it ail! The
ingenious design of Redi-Flo2
makes it a natural for groundwater
purging and sampling. Both high
flow rates needed for purging and
low flows recommended for
sampling are achieved with the
same pump!

PUMP SHOWN ACTUAL SIZE.

g New Standards

Pumps.

DEDICATED OR
PORTABLE
INSTALLATIONS

Redi-Flo2 is designed for both
dedicated and non-dedicated
sampling installations. By attaching
the pump to a reel of tubing, it
becomes fully portable.

GRUNDFOS".*

PUMPS CORPORATION

smooth, uninterrupted flow.
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urge & Sample
ith Redi-Flo2

. FOR.GROUNDWATER: CONT
. °YOUR SAMPLES }

PURGING & SAMPLING
with the same pump is extremely
efficient. With Redi-Flo2, there is
no delay between purging the well
and collecting your sample.

FASTER PURGING is -

achieved with the powerful
9 gpm capacity. Using a bailer for

purging can be costly and tiresome.
Field tests demonstrate operators
prefer the Redi-Flo2 system because
of its purging power.

CONTINUOUS FLOW
allows for a cleaner, simpler sample
catch. Partially filled sample
containers are a thing of the past.
Redi-Flo2 allows you to fill your
containers completely, without
having to wait for additional water to

B g = - b

be extracted from the well.
Uninterrupted sample collection
improves sample integrity.

TE T A e e S e e e T T

5. Adjust the flow rate and

R e




[

' RediFlo2 Delivers

I

wample Integrity You Nee
she Purging Power You Want!

TUM SAMPLE INTEGRITY ~
ANTS."WITH REDI-FLO2,
W8T THEIR BEST: -~

O Redi-Flo?2 Performancei Curve

100 ML/MIN FLOW
RATE allows for maximum
control when sampling. In addition,
(B e 100 mi/min flow rate

l U:commended for volatile

| compound sampling is easily

l l achieved in seconds, simply
i by turning a dial.

[
(e

it lOPTIMUM SAMPLE
| INTEGRITY is critical! With
it ldedicated installations of Redi-Flo2,
there is no risk of cross-
tontamination between wells. In
ddition, the risk of contaminants
lt:om the surface or well casing

———TOTAL HEAD (FEET) ——

0 1 2 3 4 5 6 7T 8 9
—— FLOW RATE (GALLONS PERMINUTE)———

CONTINUOUS FLOW is available from 100 ml/min to 9 gpm.

ntering into samples is reduced.

Peast

DECONTAMINATION is
Echieved each and every time. The

nique design and superior
materials of construction make

§ill W“decon” asnap. RediFlo2is

designed for easy disassembly
and re-assembly in minutes.
I That means less down time
and higher productivity.

MINIMAL TRAINING is

required to effectively operate the
converter. Its construction and dial
design make the Redi-Flo2 system
easy to operate, without extensive
training. Operator error is virtually

Zero.

SAMPLE EXPOSURE IS
MINIMIZED since the pump is
submerged and water flows directly
into your sample container. Less
contact with the atmosphere

produces better samples.




Materials & Components

1. INLET SCREEN (316 Stainiess Steeil) —
non-corrosive inlet screen prevents impellers
from clogging.

2. PUMP HOUSING (316 Stainiess Steel) —
corrosion resistant with 1/2 inch NPT
discharge connection.

3. GUIDE VANE (316 Stainless Steel) —
increases pump efficiency and resists

clogging.

-t. WEAR RING (Teflon®) — placed at each
stage; reduces upthrust and vibration.

5. IMPELLER (316 Stainless Steel) —
long-wearing, abrasion and corrosion resistant
with high strength-to-mass ratio. The
fabricated design allows for optimum hydraulic
performance.

6. SPACER RING (316 Stainless Steel) —
heavy-duty, corrosion resistant.

7. WEAR PLATE (Teflon®) — placed at each
stage; eliminates vibration and maintains pump
efficiency.

8. MOTOR LEAD (Teflon® insulated wire) —
corrosion resistant; reduces the risk of sample
bias.

il
oo

9. SHAFT (329 Stainless Steel) — splined shaft
prevents slippage of the impellers while
allowing for easy disassembly and re-assembly
of the pump for cleaning or service.

10. SUCTION INTERCONNECTOR
(316 Stainless Steel) — rugged design with
large flow openings. Provides positive pump
and motor alignment.

11. MOTOR HOUSING (316 Stainless Steel) —
meets the specifications required for
environmental applications.
NOTE: Specifications are subject to change without notice. Teflon® is a registered trademark of DuPont.
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Redi-Flo2
Compact

No other pump on the market
combines compact design and power
like Redi-Flo2. Measuring just over
11"tall, 1.8" in diameter and
weighing 5.5 pounds, this pump
ensures easy access into 2" wells.

The Complete
Purge & Sample System
Only From Grundfos.

Redi-Flo2 is designed for dedicated or non-dedicated sampling
installations. By attaching the pump to a reel of tubing, it becomes

fully portable.
Put the power of Redi-Flo2 into your daily operation. Once

this pump is part of your sampling protocol, you'll wonder how you
ever got along without Redi-Flo2.

IR adi-Fig2
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The Grundfos Redi-Flo Environmental family featuring the new

2” Redi-Flo2 and the 4” Redi-Flo4 submersible pumps.

By using Stainless Steel and Teflon® the
Redi-Flo family of pumps represents the highest
quality pump components available.

= -Find

With off-the-shelf availability in a wide range
of capacities and heads, the Redi-Flo4
submersible pump has become the industry
choice for environmental applications.

Put the power of Redi-Flo2 and Redi-Flo4

into your operations.

AVAILABLE FROM:

®

Printed On

Recycled Paper

GRUNDFOS’

PUMPS CORPORATION
2555 Clovis Ave « Clovis, California 93612
Telephone (209) 292-8000 - TeleFAX (209) 291-1357.
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8 GRUNDFOS

Redi-Flo2
2” Environmental
Submersible Pumps

Submittal Data

2300-23000 RPM 46-400 Cycles

JOB or CUSTOMER:

ENGINEER:

CONTRACTOR:

SUBMITTED BY:

APPROVED BY:

ORDER NO.:

SPECIFICATION REF.:

QUANTITY

TAGNO.

MODELNO. LEAD LENGTH COMMENTS

Dimensions

st /

H
o-

Technical Data
FLOW RANGE: Continuous/Variable (100 mi/min - 9 US GPM)
INTEGRAL PUMP/MOTOR UNIT

Motor Type: Water-filled, canned, variable speed submersible
Maximum Fluid Temperature: 86°F (30°C)
Minimum Fluid Temperature: 34°F (1°C)
Maximum Input Power: 1.5 KW (2 HP)
Maximum Motor Voltage: 3 PH X 220 Volts at 400 Hz
Maximum Motor Current: 5.5 Amps
Motor Protection: Thermal Overload — Thermik Geratebau, Series SY6
Disconnect Temperature: 176°F (80°C)
. Rate Current: 5 Amps
Current Overload — Incorporated into MP1 Converter

DISCHARGE SIZE: 2" Female NPT

PUMP END CONSTRUCTION MATERIALS: Stainless Steel and Teflon® (See reverse side.)
INSTALLATION: Unit to be installed vertically for submerged operation. '
AVAILABLE LEAD LENGTHS: 50 Ft., 75 Ft, 100 Ft., 125 Ft., 150 Ft., 175 Ft., 200 Ft.,

250 Ft., and 300 Ft.

Dimensions and Weights

DIMENSIONS IN INCHES (mm)

PUMP
TYPE

OVERALL
LENGTH
(A)

MOTOR
LENGTH
(8)

PUMPEND
LENGTH
©

MAX.
DIA
(O)

DISCH. PIPE
SIZE (NPT)
(E)

NET
WEIGHTO

MP1

11.30" (287)

8.19"(208)

3.117(79)

1.81" (46)

e

5.5LBS.
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® weignht does not include motor lead.
Teflon® is a registered trademark of Dupont.




e e ———

IR —

GRUNDFOS| (°dflo2  F g Vies

ittal Data

# JOB or CUSTOMER:

ENGINEER:

CONTRACTOR:

SUBMITTED BY:

APPROVED BY:

_ Ai ORDER NO.:
| SPECIFICATION REF.:

Technical Data OPERATING CONDITIONS:
ELECTRICAL: AMBIENT TEMPERATURE:

Dimensions

INPUT 32° F to 104° F (0° C to 40°C)
‘ RELATIVE AIR HUMIDITY: Maximum 95%

Voltage: 1 PH x 220-230V = 10%
Frequency: 50 - 60 Hz = 2% NOTE (Radio Noise): When the converter is
Maximum Current: 10 Amps connected to public electrical supply, radio
noise may occur. This can be eliminated by
QUTPUT adding a Siemens filter type B 84112-B-A
Voltage:3PH x 25V-3PH x 220v  20/20A.
Frequency: 46 - 400 Hz STORAGE CONDITIONS:

Maximum Current: 5.5 Amps AMBIENT TEMPERATURE:

Power: 1.5 KW (2HP
ower: 1.5 KW (2HP) -13° F to 149° F (-25° C to 65° C)

ACCELERATION TIME: RELATIVE AIR HUMIDITY:
0 to 400 Hz: 10 seconds Maximum 50% at 104° F (40° C) unlimited

DECELERATION TIME: Maximum 90% at 68° F (20° C) for periods not
" exceeding 30 days per year

400 to 0 Hz: 10 seconds
75% annual average

MOTOR LEAD CONNECTOR:

INPUT LINE FUSE Non-condensing TP TP
2 each T 30 A. type FERRAZ S S
PROTECTIVE CASE CONTRUCTION: &—@—@ J

AMP CPC Plug, Type 206429-1 CASE: High density polyethylene

POWER CABLE: TRIM: Aluminum
Type SJOW. 14 AWG, 10’ long LOCK: Military twist-type — steel with
- zinc plating

W

Dimensions and Weights

DIMENSIONS IN INCHES (mm)

HEIGHT DEPTH WIDTH
TYPE (H) (D) W)

NET
WEIGHT

BTI/MP1 '9"(228.6) 14" (355.6) 18.5" (469.9)

25LBS.

Teflon® is a registered trademark of Du Pont.

GRUNDFOS Pumps Corp. * 2555 Clovis Ave. * Clovis, CA 93612
Support Centers: Allentown, PA « Atlanta. GA « Mississauga, Ontario, Canada
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