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1. INTRODUCTION

RMT, Inc. (RMlj, has been retained by the Omaha District of the U.S. Army Corps of

Engineers (USACE) under Contract No. DACA45-86-C-0015, Modifications No. P00008 and

P00009, to perform services at the Naval Industrial Reserve Ordnance Plant (NIROP) located in

Fridley, Minnesota. Services to be performed include sampling and analysis of ground water.

This A-E Quality Control Summary Report (A-E QCSR) is the second of two A-E QCSR

documents, and addresses a round of monitoring well sampling and analyses performed in

February 1991. The first A-E QCSR (RMT, 1991) addressed a previous round of monitoring

well sampling and analyses, soil sampling and analyses, and monitoring well installation

performed in October 1990.

1.1 Prolect Description

The NIROP is a government-owned, contractor-operated facility. The plant is operated

by the Naval Systems Division of FMC Corporation. Advanced naval weapons systems are

designed and manufactured at the NIROP. The NIROP began production in 1941, making it

the first plant to mass-produce naval guns during World War II. The NIROP has continued to

produce naval guns and has expanded into the production of guided missile launching

systems, torpedo tubes, and hydraulic and electric power drive and control systems.

The NIROP is located in the northern portion of the Minneapolis/St. Paul, Minnesota,

metropolitan area within the city limits of Fridley, Minnesota (see Figure 1-1). It is situated

approximately 700 feet east of the Mississippi River and less than 1 mile south of

Interstate 694. The facility is bordered on the west by East River Road and on the east by the

Burlington Northern rail yard. The government-owned, contractor-operated portion of the plant

occupies about 83 acres. The plant is located in an industrial area which has a number of

adjacent manufacturing facilities. A detailed facility map is included as Figure 1-2.
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the following tasks:

evaluate the results of the ground water sampling round performed in February 1991.

the remedial alternative for ground water at the site.

sections of this report. Each section is further arranged to discuss the following:

1-4

• Data presentation

Ground water levels and water quality are the main topics discussed under separate

Implementation problems and corrective actions

Quality control activities

• Planned procedures

Ground water quality at the NIROP was monitored to provide baseline data prior to the

• Findings and conclusions.

• Recommendations.

• Summary of field activities and data collection procedures.

• Summary of water sample analysis procedures and presentation of results.

• Summary of ground water levels in all 54 monitoring wells.

• Documentation of quality assurance and quality control (OA/OC) activities.

This report includes the following information:

• Analyzing samples from 52 monitoring wells, plus Fridley Well No. 13.

• Measuring water levels in 54 monitoring wells and sampling 52 monitoring
wells, plus Fridley Well No. 13.

1.2 Purpose and Scope

The purpose of this report is to present the quality control (QC) assessment of ground

water sampling activities performed at the NIROP in February 1991. This work consisted of

Upon completion of this A-E QCSR, Technical Memorandum No. 2 will be prepared which will

1870.54 OOOO:RTE:niro0325

1.3 Report Organization

_ startup of the ground water recovery and containment system, which has been selected as
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Daily Ouality Control Reports (DOCRs) were prepared during the period of field

activity. These reports were written in the field office daily and mailed to the RMT office in

Madison, Wisconsin, and to the USACE, on a weekly basis. The DOCRs are included in

Appendix A for the period coincident to ground water sampling activities. Because this report

incorporates information from the DOCRs, they are included for reference (Appendix A), but

are not discussed or further summarized in this report.

The ground water samples collected in February 1991 were analyzed by RMT

Laboratories, Inc., following USEPA Contract Laboratory Program (CLP) protocols (USEPA,

1988a and 1988b). Volatile organic compound (VOC) results for ground water are reported in

I!g/L units, as required by the CLP. Ground water sampling results before October 1990 have

been reported in mg/L, in accordance with the USACE protocols used at that time. Previous

protocols also reported VOCs using common names, e.g., trichloroethylene and

tetrachloroethylene. CLP procedures replace the common names with the International Union

of Pure and Applied Chemistry nomenclature system, e.g., trichloroethene and

tetrachloroethene, which have been used throughout this report.
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2. FINDINGS AND CONCLUSIONS

Data acquired through these investigations are suitable for further use in defining the

extent and characteristics of ground water contamination at the NIROP and as a baseline prior

to the start of remediation.
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3. RECOMMENDATIONS

Preparation of Technical Memorandum No.2 - Monitoring Well Sampling Round 2

should be completed using the data presented in this A-E QCSR.
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4. HYDRAUUC CONDUCTIVITY

4.1 Planned Procedures

the manufacturer's instructions. After the transducer was lowered down the well and into the

performed at well 10-1.

Corrective Action

The segment of data which
contained the initial head change
and the first oscillation which
passed the static water level were
used to determine the hydraulic
conductivity. The remaining
oscillation data were not used in
calculating the hydraulic
conductivity.

4-1

Problem

Unable to use segments of the
data collected, due to the
formation's high hydraulic
conductivity; the water level within
the well oscillated above and below
the static water level immediately
(3 seconds) after initial head
change.

The pressure transducer was set up at the newly constructed well 10-1 according to

The collection of data for determining hydraulic conductivity at well 10·1 was performed

reached during telephone conference calls among the Navy, the USACE, RMT, the MPCA, and

rising-head test. Each method was repeated three times. Data from the data logger were

in conjunction with gro~nd water sampling. Hydraulic conductivity testing procedures used by

RMT are described in the Draft A-E Quality Control Plan and Sampling Plan for Soil Sampling

and Monitoring Well Installation (A-E QCP-SP; RMT, 1990a), as modified by agreements

static water column, data were displayed to the operator to verify that the equipment was

working properly. Two methods were used to perform the tests: a falling-head test and a

foot depth interval at the northernmost edge of the NIROP facility. The analytical method used

was used to collect data to determine the formation's hydraulic conductivity at the 65- to 75-

the USEPA. A pressure transducer data logger, in combination with slug testing procedures,

downloaded to a printer after each test to verify the test results. A total of six tests were

was the unconfined aquifer slug test (Bouwer and Rice, 1976).

4.3 Implementation Problems and Corrective Action

4.2 Quality Control Activities

1870.54 OOOO:RTE:nir00325
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4.4 Data Presentation

The hydraulic conductivity of the screened interval of well 10-1 (65 feet to 75 feet) was

determined to be approximately 2 x 10.2 em/sec. The results of the first 3 seconds of each of

the six tests were nearly identical; thus, one test which represented all tests was used to

determine a hydraulic conductivity value. The value determined is only an approximation,

because so few data points were determined to be reliable.

The data and calculations for determining the hydraulic conductivity of Well 10-1 are

included in Appendix D.
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5.1 Planned Procedures

5. GROUND WATER LEVELS

the cable.

Foot markers for the first 100 feet of cable from the water level measurement device

Corrective Action

No corrective action was taken.
Total depth of the well was
previously documented during well
construction.

Key was obtained from Dick
Hanson (DPRO) on February 25,
1991, and the water level was
measured and recorded.

5-1

Problem

Total depth of well 1-PC could not
be measured with the water-level
indicator or plopper tape because
length of the measuring device
!Jsed was approximately equal to
depth to bottom of well.

Depth to water at well 2-8 was not
measured on February 12, 1991,
because RMT field staff did not
have a well key.

A battery-operated water level indicator was the primary device for water level

The measurement of ground water levels in wells was performed in conjunction with

A single measuring device (electronic tape) was used to measure all water levels,

ground water sampling. The data from water level measurements are needed to determine .

All ground water level measurements were made using the established reference point

on the well casing. This reference point was documented in field records.

the direction of ground water flow.

well purging requirements, to establish ground water gradients, and, ultimately, to determine

measurements. The indicator is a self-contained transistorized instrument equipped with a

cable and sensor which activates a buzzer and a light when it comes in contact with the

5.2 Quality Control Activities

water. The depth to water is read from permanent 1-foot and 0.01-foot increment markings on

thereby avoiding potential discrepancies with the use of mUltiple measuring devices.

5.3 Implementation Problems and Corrective Actions

were checked for accuracy against a steel tape prior to measuring water levels.

1870.54 0000:RTE:niro0325
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5.4 Data Presentation

Ground water elevations for the 54 wells are listed in Table 5-1. Water level

measurements were taken on February 12, 1991, for all wells except well 2-8, which was

measured on February 25, 1991.
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TABLE 5-1

GROUND WATER ELEVATIONS - FEBRUARY 12,1991

11 -
1-5 837.14 24.98 812.16

1-1 835.28 22.87 812.41

1-0 836.75 24.49 812.26

1-PC 837.63 24.61 813.02

2-5* 836.07 23.91 812.16

2-1 838.05 26.59 811.46

2-0 836.04 23.88 812.16

2-PC 838.05 25.71 812.34

3-5 836.75 24.70 812.05

3-1 837.38 25.18 812.20

3-0 837.48 26.33 811.15

3-PC 839.21 27.21 812.00

4-5 837.45 25.72 811.73

4-1 833.46 28.88 804.58'

4-0 834.79 30.03 804.76

4-PC 834.75 22.75 812.00

5-5 835.06 23.43 811.63

5-1 838.02 26.86 811.16

5-D 836.00 22.36 813.64

5-PC 834.49 22.11 812.38

6-5 835.73 24.19 811.54

6-D 835.69 30.05 805.64

7-5 835.97 23.79 812.18

7-D 835.63 33.30 802.33

8-5 835.76 23.61 812.15

8-D 834.02 29.41 804.61

9-5 836.68 25.30 811.38

9-0 834.30 34.31 799.99

1870.54 0000:RTE:niro0325.t
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TABLE 5-1 (CONTINUED)

GROUND WATER ELEVATIONS - FEBRUARY 12, 1991

10-S 835.89 24.05 811.84

10-1 837.04 24.76 812.28

10-0 834.77 22.42 812.35

11-S 835.89 30.35 805.54

11-0 837.52 25.05 812.47

12-S 838.51 26.18 812.33

12-0 837.79 25.49 812.30

13-S 834.59 22.38 812.21

13-0 835.77 23.38 812.39

14-8 835.99 23.78 812.21

14-0 837.92 26.82 811.10

15-8 834.83 22.62 812.21

16-8 837.26 25.04 812.22

17-S 835.75 26.71 809.04

18-8 834.08 29.36 804.72

19-8 834.56 34.01 800.55

20-8 837.62 26.42 811.20

21-S 837.67 25.70 811.97

22-8 837.76 26.35 811.41

23-8 847.11 35.66 811.45

24-S 836.33 24.80 811.53

25-8 835.31 23.19 812.12

FMC-33 837.05 25.11 811.94

AT-1 838.53 27.24 811.29

AT-2 836.45 24.89 811.56

AT-3 836.39 29.50 806.89

Note:
'It Water level for 2-8 measured on February 25, 1991.

1870.54 OOOO:RTE:niro0325.t



6. WATER QUALITY

6.1 Planned Procedures

The second round of ground water samples collected during February 1991 included

52 existing wells and the City of Fridley Well No. 13. Ground water sample collection

procedures used by RMT are described in the Draft A-E Quality Control Plan and Sampling

Plan for Monitoring Well Sampling (A-E QCP-SP; RMT, 1990b), as modified by agreements

reached during telephone conference calls among the Navy, the USACE, RMT, the MPCA, and

the USEPA. RMT also used methods outlined in the document titled Procedures for Ground

. Water Monitoring (MPCA, 1986).

Ground water was analyzed for the parameters shown in Table 6-1. Approximately 20

percent of the wells (total of 11) included pesticide/PCB analyses.

Common elements of water quality sampling and analysis included the following:

• Record of the depth to water and bottom of each well to be sampled.

• Calculallon of well volumes.

• Well stabilization test or well recovery test during well purging.

• In-field measurements of temperature, pH, and specific conductance.

• Sample collection.

• Sample filtration (dissolved metals only).

• Sample container, preservative, and hOlding-time criteria.

• Documentation and chain-of-custody procedures.

• Sample shipment.

• Sample analysis.
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CHEMICAL PARAMETERS ANALYZED IN GROUND WATER SAMPLES

Pesticides/PCBs were analyzed in 11 selected wells. Volatile organic compounds and dissolved
metals were analyzed in ground water from all wells.

TABLE 6-1

1870.54:RT~:niro0325.t5

Metals
(dissolved)

Barium

Manganese

Selenium

Zinc

Alpha-BHC

Beta-SHC

Delta-BHC

Gamma-BHC (Lindane)

Heptachlor

Aldrin

Heptachlor epoxide

Endosulfan I

Dieldrin

4,4'-DDE

Endrin

Endosulfan II

4,4'-DDD

Endosulfan sulfate

4,4'-DDT

Methoxychlor

Endrin ketone

Alpha-Chlordane

Gamma-Chlordane

Toxaphene

Aroclor-1016

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

Pesticides/PCBs'Volatile Organic Compounds

Trichlorofluoromethane

Vinyl chloride

Methylene chloride

1,1-Dichloroethene

1,1-Dichloroethane

1,2-Dichloroethene (total)

Chloroform

1,1,1-Trichloroethane

Trichloroethene

Benzene

Tetrachloroethene

Toluene

Ethylbenzene

Xylenes (total)
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6.2.1 Field Measurements

RMT QC activities.

analysis to check for completeness. All results for all sampling locations were received.

pH meters and the conductivity meter were checked several times each day with fresh

6-3

Production well
Pre-existing production well installed by FMC
Deep monitoring well
Intermediate monitoring well
Shallow monitoring well
Blind field duplicate sent to USACE-MRD Laboratory
Field blank sent to the USACE-MRD Laboratory
Trip blank sent to the USACE-MRD Laboratory
Blind field duplicate sent to RMT Laboratories
Field blank sent to RMT Laboratories
Trip blank sent to RMT Laboratories

ATOO
FMCOO
MOOD
MOOI
MOOS
QADOO
QAFOO
QATOO
QCDOO
QCFOO
QCTOO

The sample identification system used for ground water samples was as follows

Laboratory reports received from RMT Laboratories were first checked against sample

Battery checks and field calibrations were performed periodically throughout each day

Samples from 52 monitoring wells and Fridley Well No. 13 were taken and shipped to

on each instrument while in use, in accordance with the Draft A-E QCP-SP (RMT, 1990b). The

6.2 Quality Control Activities

6.2.2 Laboratory Data

solutions. Calibration data were recorded in field log books.

collection and shipping records, to confirm that results were received for each sample that

(QA) trip blanks, field blanks, and field duplicates were submitted to the USACE-Missouri River

was shipped. Test results were also compared to the parameter list originally requested for

(where ·00· represents numeric values):

Division (MRD) Laboratory for quality assurance checks. Subsequent discussions focus on

RMT Laboratories, Inc., for analysis. In addition, trip blanks, field blanks, and field duplicates

were submitted to RMT Laboratories for quality control (QC) purposes. Quality assurance

1870.54 0000:RTE:niro0325
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Completed chain-of-custody forms for all well and ac samples are included in Appendix B.

Laboratory data sheets include the sample identification code, as described above, as well as

the laboratory sample tag number and case number.

Holding Times

The VOC analyses for all water samples except MOSS and the analysis of

1,2-dichloroethene for M10S were completed within 10 days of the VTSR (validated time of

sample receipt at the laboratory). The exceptions were analyzed within 24 days of VTSR.

The semivolatile extractions for all water samples were completed within 5 days of the

VTSR, and the analyses were completed within 40 days of the VTSR.

No sample results were rejected based on holding times.

Method Blanks

Method blank results are included in the data packages for each class of compounds.

Method blanks are intended to define the level of laboratory background contamination.

Twelve method blanks were analyzed for VOCs in water. No VOCs were detected in 10 of the

12 method blanks, and results for all constituents in all blanks were below reporting limits.

One method blank contained trichloroethene below the reporting limit at an estimated

concentration of 3 IJ.g/L. A second method blank contained methylene chloride below the

reporting limit at an estimated concentration of 3 1J.g/L. These data and the samples

associated with these blanks are shown in Table 6-2.

Four method blanks were analyzed for PCBs/pesticides in water. No PCBs/pesticides

were detected in any method blanks.

Trip Blanks

Ten trip blanks for water were submitted to RMT Laboratories with the samples and

were analyzed for VOCs only, along with the samples. A trip blank was generated by adding

deionized water to an empty sample container in the laboratory and transporting the sealed

1870.54 0000:RTE:niro0325 6-4
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TABLE 6-2

VOC METHOD BLANKS

:i::::!::!!::!!:!!!!!!!:!!!!!!!!!!!!:illll:!;!!!!l!!:!!l!!l!!l!!!l!;:l!:!HI!l!:IIII!!!::!lll!!!.li:lllll! !!!!!!__I
Trichlorofluoromethane ~g/L 10 U 10 U

Vinyl chloride ~g/L 10 U 10 U

Methylene chloride ~g/L 5 U 3 J

1,1-Dichloroethene ~g/L 5 U 5 U

1,1·Dichloroethane ~g/L 5 U 5 U

1,2-Dichloroethene ~gJL 5 U 5 U
(totaQ

Chloroform ~g/L 5U 5U

1,1,1-Trichloroethane ~g/L 5U 5U

Trichloroethene ~g/L 3J 5U

Benzene ~g/L 5U 5U

Tetrachloroethene ~gJL 5U 5U

Toluene l-LgJL 5U 5U

Ethylbenzene ~g/L 5U 5U

Xylenes (totaQ ~g/L 5U 5U

M01D AT02

M21SDL M03PC

Associated Samples aCD07 M07D

M21SMS M24S

M21SMSD aCD08

All parameters for the following method QCD09
blanks were reported as undetected:

QCD10
VBLK03 VBLK05
VBLKOS VBLK10 QCF14
VBLK12 VBLK13
VBLK14 VBLK15 QCT15
VBLK16 VBLK20

aCT16

1870.54:RTE:niro0325.t5
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container with the other sample bottles to the field and back to the laboratory for analysis.

Trip blanks are intended to define the cumulative contamination that samples are exposed to

during transport, sampling, and analysis. No VOCs were detected in any trip blank.

Field" Blanks

Field (rirlsate) blanks were collected for each class of compounds. Field blanks

consist of sampler rinsate and are intended to demonstrate the effectiveness of

decontamination procedures for sampling equipment. Eleven field blanks were collected for

VOCs in water. Results were below the reporting limits for all constituents (Table 6-3). Seven

of 11 blanks (64%) contained toluene below the reporting limit (5 IJg/L) at estimated

concentrations ranging from 0.8 to 2 IJg/L. Toluene does not appear to be originating from

cross-contamination in the field. This conclusion is based on the fact that only 7.7 percent of

the water samples contained toluene at estimated concentrations below the reporting limits

ranging from 0.7 to 2 1Jg/L. Toluene also does not appear to be originating from laboratory

contamination because none of the twelve method blanks contained detectable toluene.

Toluene contamination during sample transport is a third possibility, but this route is not

supported by the data since the 10 trip blanks contained no detectable toluene.

The source of low-level toluene in the field blanks is likely to be fugitive atmospheric

contamination at the site or low-level contamination of the decontamination water. The

significant difference in toluene occurrences in the field blanks (64%) compared to the

samples (7.7%) is either related to the prerinsing that sample bailers receive during well

purging, or to the direct contamination of decontamination water, which is also used to

generate field blanks.

Two other VOCs were reported in field blanks. 1,1,1-Trichloroethane (1,1,1-TCA) was

detected below reporting limits in three of 11 field blanks (27%) at estimated concentrations of

0.5 to 1 1Jg/L. 1,1,1-TCA in the field blanks does not appear to be originating from cross­

contamination because two of three field blanks with detectable 1,1,1-TCA were generated

1870.54 0000:RTE:nir00325 6-6
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TABLE 6-3

vac FIELD BLANKS - WATER
(all units ~g/L)

Trichlorofluoromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Vinyl chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Methylene chloride 5U 5U 5U 5U 5U 5U 5U 5U

1,1-Dichloroethene 5U 5U 5U 5U 5U 5U 5U 5U

1,1-Dichloroethane 5U 5U 5U 5U 5U 5U 5U 5U

1,2-Dichloroethene (total) 5U 5U 5U 5U 5U 5U 5U 5U

Chloroform 5U 5U 5U 5U 5U 5U 5U 5U

1,1,1-Trichloroethane 0.5 J 1 J 5U 5U 5U 0.7 J 5U 5U

Trichloroethene 5U 5U 5U 5U 5U 5U 5U 5U

Benzene 5U 5U 5U 5U 5U 5U SU 5U

Tetrachloroethene 5U 5U 5U 5U 5U 5U 5U SU

Toluene SU 0.9 J 0.8 J 2J 0.9 J 1 J 1 J 0.8 J

Ethylbenzene 5U 5U SU 5U SU SU 5U 5U

Xylenes (total) 5U 5U 5U 2J 5U 5U 5U SU

U = Undetected. All parameters for the following field blanks were reported as undetected: aCF09, aCF13, and aCF14.

J = Estimated concentration

1870..54:RTE:niro0325.t5



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

before any samples containing 1,1,1-TCA at concentrations over the reporting limit were

collected. 1,1,1-TCA does not appear to be originating from laboratory contamination because

none of the 12 method blanks contained detectable 1,1,1-TCA. None of the 10 trip blanks

contained detectable 1,1,1-TCA, which would indicate that contamination probably did not

occur during sample transport. As with toluene, on-site fugitive atmospheric contamination is

implicated in the field blank detects of 1,1,1-TCA.

Xylene was detected in one of 11 field blanks at an estimated concentration of 2 J.Lg/L.

Eleven field blanks were collected for PCB/pesticide analysis. No PCBs/pesticides

were detected in 10 field blanks. One field blank (GCF17) contained 0.36 IJ.glL 4,4'-DDT,

which is a site-related constituent.

Eleven field blanks were collected for the analysis of barium, manganese, selenium,

and zinc. Ten blanks contained no detectable metals. One blank (OCF18) contained

28.4 IJ.glL zinc. Zinc was previously reported in field blanks at this site (Round 1, October

1990) in two of eight blanks. Some of the zinc reported in ground water samples could be

attributable to cleaning procedures for sampling equipment, and may not be site related,

because the concentrations were below 5 x 28.4 (142 IJ.gIL). Evaluating sample

concentrations against 5 times a blank concentration is consistent with the procedure cited in

the laboratory data validation guidelines for inorganics (USEPA, 1988c).

Duplicate Samples

Blind field duplicate samples were collected and submitted for analysis. Analytical

results were used to demonstrate cumulative laboratory precision and sample homogeneity. A

total of five samples were duplicated. Table 6-4 shows a comparison of analyses for vecs in

field duplicates of water. Although 14 vecs were analyzed in five pairs of duplicates, only

three pairs of values exhibited concentrations greater then 5 times the reporting limits.

Relative percent difference (RPD) values were only calculated when both sample and duplicate

concentrations exceeded 5 times CROL or CROL. This procedure is consistent with that cited

1870.54 OOOO:RTE:niro0325 6-8



TABLE 6-4

1870.54:RTE:niro0325.t5

aCD09
7

Trichloroethane

M021 aCD07
20 22 B

M07D aCD08 4.9
40 42

M09D aCD09 14
78 68

M06D aCD10 3.6
28 27

M04PC aCD11
1 J 0.7 J

1,2-Dichloroethene (Total)

B = Present in Method Blank

M09D
7

:·:.::.:••·::g~l~ij~~:':::'::.::i '·:::.::::gijili~lil::i::!::.i .:::iii::.::IRP·~::(I~·:::.::

M07D aCD08
10 10

J = Estimated Concentration

vac BLIND FIELD DUPLICATES - WATER
(all concentrations in ILg/L)

1,1-Dichloroethane

1,1,1-Trichloroethane

Tetrachloroethene

M09D aCD09
2J 2J

M021 aCD07
2J 2J

M07D aCD08
4J 3J

M09D QCD09
3J 2J

••··.·.·gr,l,lflli!:••:j· ·ii!:j.:llm~llljj:j:i. j:~j::jiI19!i::(I):li:.i.

M021 aCD07
5 U 0.7 J

RPD = Relative Percent Difference

U = Undetected

-- = . Both values are less than 5 times the reporting limit; therefore, an RPD calculation is of limited
significance and was not done.
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Surrogate-Spiked Samples

Laboratory analytical accuracy was evaluated by analyzing percent recovery data for

surrogate-spiked samples. A surrogate-spiked sample was created by adding known

quantities of compounds, not expected to be detected in the samples, to the samples, blanks,

and matrix-spiked samples. Chronic or systematic errors were not observed, based on the

recoveries for surrogate-spiked samples.

Matrix-Spiked Samples

The effect of the site matrices on the accuracy of the data was evaluated by analyzing

percent recovery of spiked compounds in actual samples. (Precision was evaluated by

analyzing matrix spike duplicates.) Matrix spikes were created by fortifying samples with

known quantities of specific compounds and subjecting the samples to the entire analytical

procedure. Matrix spike data indicated that laboratory procedures were appropriate for water

samples.

in the Statement of Work (SOW) for CLP inorganics for laboratory duplicates (USEPA, 1988b).

For these pairs, the calculated RPDs were less than 15 percent. No sample results were

rejected based on these comparisons.

A comparison ~f analyses for PCBs/pesticides in one blind field duplicate was also

conducted. No detectable concentrations were reported in the duplicate sample.

Table 6-5 shows a comparison of analyses for the metals in blind field duplicates of

water. Only two metals, manganese and zinc, exhibited observed concentrations in which at

least one value was greater than 5 times the method detection limit. (None of the selenium

values was above the detection limit in the five pairs of duplicates.) All other pairs of values

near the detection limits were not considered highly meaningful in a calculation of relative

percent difference (RPD). Of the eight pairs of calculated values, all were within 10 percent

RPD. No sample results were rejected based on these comparisons.

I
I

I
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-- = Both values are less than 5 times the detection limit; therefore, an RPD calculation was not done.
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M021 aCD07 2.7
931 906

Zinc

M07D aCDOB 2.8
611 594

M09D aCD09 11
1,360 1,520

M06D aCD10 1.3
149 151

M04PC aCD11 7.2
1,750 1,880

Manganese

METALS BLIND FIELD DUPLICATES - WATER
(All concentrations in J.Lg/L)

M07D aCD08 0.50
404 402

M09D aCD09 5.6
64.3 68

M06D aCD10 0
206 206

M04PC aCD11 4.9
25.10 23.9

TABLE 6-5

Barium

M021 aCD07
111 114

M07D aCD08
.94.8 90.7

M06D aCD10
57.4 54.9

M04PC aCD11
58.3 60.5

1870.54:RTE:niro0325.t5
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The following documentation was checked to verify that it was included in the data

ac Data/Documentation Completeness

package, appropriate flagging was used, out-of-control difficulties were noted, and ac failures

6.3 Implementation Problems and Corrective Actions

Corrective Action

Inorganics

Cover pages
Case narratives
Sample 1.0., units

completeness
Calibrations
Blanks
Interference check
Pre-digestion spike recoveries
Post-digestion spike recoveries
Duplicates, recoveries
Laboratory control
Standard additions
ICP linear range
Preparation logs

Key for well was obtained from
Dick Hanson (DPRO).

Rented another 3-inch pump to
finish the sampling job. Pump was
decontaminated prior to use.

No action taken.

6-12

Problem

Organics

Case narratives
Sample data forms (e.g.,

Form I, quant. report,
mass spectra, etc.)

GC/MS tunes
Blanks
Surrogate recoveries
Matrix spikes
Holding times
Initial calibrations
Continuing calibrations
Pesticide calibration

analytical sequence for
pesticide

DDT/Endrin/DBC degradation
check

Evaluation standards check
Pesticide/PCB standards

summary
DDT retention time
Retention time windows

Unable to unlock well 2-S.

The 3-inch submersible pump
seized during decontamination
procedures.

Wells AT-1 and AT-3 were not
sampled due to sediment present
in the well screen interval.

were cited in the case narrative:

1870.54 0000:RTE:niro0325
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6.4 Data Presentation

All 52 monitoring wells, including AT-2 plus Fridley Well No. 13 shown on Figure 1-2,

were sampled and analyzed for the constituents listed in Table 6-1. Table 6-6 lists sampling

dates and summarizes the results of in-field measurements. Laboratory results are

summarized in Appendix C.
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TABLE 6-6

_.... -_..
SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

l·S 2·13-91 6.8 10.5 1,030 None None None

1-1 2-13-91 7.7 10.0 1,110 None None None

1-0 2-18-91 7.4 10.0 850 None None None

1-PC 2-25-91 7.4 10.0 910 None None None

2-S 2-25-91 6.9 9.0 1,060 None Turbid None

2-1 2-15-91 7.2 10.0 1,040 None Turbid None

2·0 2·25-91 7.1 8.0 940 None None None

2·PC

3-$

3-1

3-0

3-PC

4-$

4-1

4-0

4·PC

5-S

5-1

5-0

5-PC

6-S

6-0

7-$

7·0

8-S

8-0

9-S

9-0

lQ-S

2·22-91 7.4 9.5 920 None None None.

2·22·91 7.1 9.0 860 None Slight None

2·22·91 7.0 9.0 920 None Slight None

2·19-91 7.2 10.5 1,030 None None None

2·19-91 7.4 11.0 830 None None None

2·15-91 7.6 13.0 530 None Slight None

2-20-91 7.4 11.0 1,150 None Turbid None

2·21·91 7.4 10.0 910 None None None

2-21-91 7.4 10.0 910 None None None

2·21·91 6.9 9.5 1,110 None Turbid None

2·26-91 6.8 9.5 1,380 None None None

2·25-91 7.3 8.5 930 None None None

2-14-91 7.5 10.0 780 None None None

2-21-91 7.2 12.0 630 None Turbid None

2·20-91 7.3 13.0 930 None None None

2-25-91 6.7 10.0 1,270 None Slight None

2·19-91 7.5 9.5 1,070 None None None

2·25-91 6.9 8.0 870 None Slight None

2-19-91 7.6 10.5 900 None None None

2-26-91 6.9 10.0 1,170 None Slight None

2·20-91 7.5 11.0 770 None None None

2-21-91 6.9 12.0 1,320 None Turbid None

1870.54 0000:RTE:niro0325.t3
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TABLE 6-6 (CONTINUED)

SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

10-1 2-14-91 7.0 10.0 910 None None None

10-D 2-14-91 7.6 9.5 660 None Slight None

11·$ 2·20-91 7.4 12.0 480 None Slight None

None None None

None Slight None

None None None

None Slight None

None None None

None Slight None

None None None

None Slight None

None Slight None

None Slight None

None Slight Slight

None Turbid None

None Moderate None

None Turbid None

None Very None

None Very None

None Turbid None

None Moderate None

None None None

Noneb, c None None

None None None

2-21-91 7.4 10.0

2·12·91 7.2 10.0

2·22·91 7.2 9.5

2-12-91 7.3 9.0

2-19-91 7.4 10.0

2·12·91 7.1 10.0

2-26-91 7.3 10.0

2·12·91 7.2 9.5

2-21-91 6.9 10.0

2·19-91 7.1 11.0

2·19-91 7.5 10.0

2-20-91 7.2 10.5

2-26-91 7.3 11.0

2·15-91 6.9 10.0

2-26-91 7.0 10.0

2·13-91 7.3 10.0

2-20-91 7.0 13.5

2-12-91 7.0 11.0

2·22·91 7.0 8.0

2·14-91 7.2 10.0

2-20-91 6.9 16.0

11-D 910

Notes: a Based on filtrate.
b Based on unfiltered portion.
c Sample not filtered as per protocol.
d Wells not sampled due to sediment in well screen interval.

1870.54 0000:RTE:niro0325.t3



7. REFERENCES

U.S. Environmental Protection Agency. 1988a. USEPA contract laboratory program ­
statement of work for organics analysis (rev. 2/88).

RMT, Inc. 1991. A-E Quality Control Summary Report at the Naval Industrial Reserve
Ordnance Plant, Fridley, Minnesota. February 1991.

U.S. En~ironmenlal Protection Agency. 1988c. Laboratory data validation functional
guidelines for evaluating inorganics analyses. July 1, 1988.

7·1

RMT, Inc. 1990b. Draft A-E quality control plan and sampling plan for monitoring well
sampling rounds at the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota.
September 1990.

RMT, Inc. 1990a. Draft A-E quality control plan and sampling plan for soil sampling and
monitoring well installation at the Naval Industrial Reserve Ordnance Plant, Fridley,
Minnesota. August 1990.

Bouwer, H., and R.C. Rice. 1976. A slug test for determining hydraulic conductivity of
unconfined aquifers with completely or partially penetrating wells. Water Resources
Research. Vol. 12, NO.3. pp. 423-428.

Minnesota Pollution Control Agency (MPCA). 1986. Procedures for ground water monitoring,
Minnesota PolILJllon Control Agency Guideline, December, 1986.

U.S. Environmental Protection Agency. 1988b. USEPA contract laboratory program ­
statement of work for inorganlcs analysis (rev 7/88).

1870.54 0000:RTE:niro0325

I
I'
I
I
I
I
'I
I
I
I
I
I
I
I
I
I'

I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX A

A·E DAILY QUALITY CONTROL REPORTS
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IN A tlEAre~ ~~?M "74)177"C /N o.eI>£J( XLl 711Ae.J ()~t7 me.. r>U"1(J
7/.;£ 311

• I~ 4~ RUM IS BCUft/OJ TO N4vL .JAM''1E!)
/ AI5/ () E: '" It RUJ/4 L ACo£LL,J1EA.JI /-14 'S 8~LA.J l4j(.teAP~<;j ,) AA; ~

7NL PUl'YlfJ tVI'-< 8£ .P/GK/.::'..i l/lo /o-UrlMW

Site Coordinator Signature: £U11 .DATE: Z - J 5-J I

PAGE 2 OF 2

FIELD ANALYSIS PERFORMED:
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I



A-E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870.41 Contract No. DACA45-86-C·0015
(MOD NO. P00009)

PAGE 1 OF 2

I;=t£ k'EN'/2/L ~EA-:c#-hJr.!.

I r """;.:.'<J i 0 /var C/l'£~ or

SAMPLING PERFORMED: . /
6-.e(l:I<-,1/) IJ4- /r-e

WORK PERFORMED:
"¥ ft,k?~'r7C,//2 I 'tJ (o

HEALTH AND SAFETY - LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
LE:VCL - D d>fb -n.-lR<.:,.~t:'I-\t:·dT 'jl4E. DAy'.

WEATHER: r
____Ult~~ ,::"'\ \~~ F , ll<.:.M-r S'AlCl-"':'

35 -40 v-,.oh ! IA/",.;f>ci1 II..L L.<\ f 10
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



)

DATE: 2-1-1-//

PAGE 2 OF 2

77-te: C;~AJ£KA/t..VC C,e&//;acl ie/A~) R.z:7Zr4lC/.) , IZC&wsC..
/1' (.J()tli-() NO/ cJ4.eA/L. J /J14it</T4A-/Ce t..vAS· l-'Z,RR)~4e(J

C'A/,c Clt- /;:';L; £«-6 .£A/n'/'L"A/~r£?lcKS /14 () 70 LL/II/£
//./.E .51/< /0 /1-C..AC i/~ 77+£ ££,U/21L 3'''' A:lA:i/'.

C,-1~j) 7'7r"u,402.../7Z.1)' C4(..1 E #74 5 "/?Jof..(G/ ~'C:;T
'/ y' /7£~1 '

mE /-1&111:&- gc:::.(..)~v.:te. /::-,4 A...) $' i(.-,('~~t2 0{.'.'2;<'/-U" /-r'V ~'Ng c:;"=
/7-1~ ·-netlu.::.:;. --ri-lc.. -Tdt-(<.:K. L...,.)/c+ 5' .I"4K~·-L/ <?;_of: S'/n:: 70

/3<; !?crJA/;<![!J. 'II-It: //.(.t-IC.1::.. .:..v+S C'?fT c,?/-- i"S£ F{;7£ Ap,,·/T
9- ;-!fh'AZS •

Site Coordinator Signature:

QUALITY CONTROL ACTIVITIES INITIATED: .)
/-/£LII 1/\/[r'£dUQ/Tf t"t/£~E f4L.//.7~~

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
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A·E DAilY QUALITY CONTROL REPORT (DOCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870. 4 i Contract No. DACA45·86·C·0015
(MOD NO. P00009)

WORK PERFORMED:
3 /Y!f...OA//7t?,(..//yiG ~JLGt)

DATE: __z._-_f_'>_--:...7.....L _
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I
I
I
I
I
I
I
I
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I
I
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I
I
I
I
I
I
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;?J/d4- DATE:

,/
Site Coordinator Signature:
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A·E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870.& Contract No. DACA45-86-C·0015
(MOD NO. P00009)

PAGE 1 OF 2

. PRO'TCC-Tlvi ~LQyfS IASil) DiJJ2IAlL ~jc:.u... Plt~Lu,- Al\it1
.sAM ew A1 (., .

SAMPLING PERFORMED:

WORK PERFORMED:
\/01Ieu: L',AC!f D Ll e pJ ,(,,(l\l.\i (,8;AI d __ ) I ,DRove \/£d.IC..u:...
10 ~OiS s.. ,-rf' loJ r=S,h (1 ;\1 tJ .

DATE: 2-1 B· 9t

HEALTH AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
LeveL' 1':> U"2£'{) ---rri&Jt.d<H<1i.t!-r'lJ1[ DAt

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



DATE: 2'-/8 - ?i

(C(~/3 2 iv/...J)'

;;

4.J(.I~t<'AAp-l/t-IN("" 4C:/N/VCS r>

7

PAGE 2 OF 2

I •

£")~ SC/<Ard /H£T4L 4/t/lCII 4.JAS &J&EL) IA/

tJ,~';' Z¥! I vRAI 0 i/££ 81 /:f F/2uA..) r 7/R.L.

7ieuCI( . c.4uSJ(1) ·~/l- pl£7/lL 70 l;:Zi~ t(1' ,.

A

/1-1£

Site Coordinator Signature: ...L...I.'--------r---

QUALITY CONTROL ACTIVITIES INITIATED:

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
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A·E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870..11- Contract No. DACA45·86·C·0015
(MOD NO. P00009)

;'?/(tJr/:.-c 7iv,e <:::;;LL>i/[)' ~JE.e.L ~cJt::'.e,v ~c./te/"VG:t ~R~~-JZJ

{j.IA-re:.<. 54 p//L / r/ <0 •

HEALTH AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
L,:."f"v/ZL I j); c.llfD 77..f-,?O?ltV-IC)t-1 -r/7-+£ tJ4 ~"

DATE: 2 -I 9 - 91
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Z ," 5ui9£R/HlieCIP0Z
" u ~ (.j.te C/-I/151C:

DATE: 2-1 ?- 1/

PAGE 2 OF 2

JAJ' / )t...JIJ OAJ-rJ.l.i!"
r. ;-/,,1 fj 70 L-.iZfivL '51"7'<:::

r="t--I5E5 _

,4 Pt//L/c'A7£ ~A.4.r::JLe. A-v4 "":-/£c-/) /P;A./$A7L .tl'L#/k(
I'vlC£ ~ 4;144" c.'-7i£ 4-

QUALITY CONTROL ACTIVITIES INITIATED:
)"::;C(.;) /A/Sr£uULAL7;f u£ec CC-/..?,.<':-'i'/K=1

SUe Coordinator Signature: 2-fl!<I~

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
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I
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I
I
I
I
I
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I
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I
I
I



tJ,e-t.-L[ JJi0e~- ;f#.eG>~(J 4.v,j ;;r'7r'~"
i..J.e:~ Ct7U/Z( 7'1L/.J

PAGE 1 OF 2

A·E DAILY OUALITY CONTROL REPORT (DOCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870. 4. Contract No. DACA45·86·C·0015
(MOD NO. P00009)

HEALTH AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS SOLUTIONS:
.ei - - lJ ilSe:.. /7,,£(.."{./(,;~c.(-r /lie l).4-r,
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I
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DATE: z- z'1'-7/

fJ47

-/£r""'~
cO"-?6"C rt:".()

PAGE 2 OF 2

?~4
/

:2 l:Jt/;OLICA- 7 e:.. 5A-,,,.oL£'j' 4.u~ / ;'::jc.cL) 121/J547L:
$'..1#"1 /"""-1£ ~c/~,.l./L Zt?'.LLC -rt<::12 ..

Site Coordinator Signature:

QUALITY CONTROL ACTIVITIES INITIATED:
He!..!) J/\Jl/~pMICA..J75 .{AJ£ij

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
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A·E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870.4' Contract No. DACA45·86·C·0015
(MOD NO. P00009)

PAGE 1 OF 2

0711 t5

WORK PERFORMED:
"1 /l10/v',T{),I!,,vlc. i-..h"-l.I..-5 tJc-£,- .!1"""I'€...liD.

WEATHER:
,>~'\,\j= ,A '-J f) C'-G-.1 /) 4~,--L-( -,-I:,H:...:..·.;;...1---!K..:..:A...;...:I-'-N_---'-i_tV_Il-f'-1=i..::..-.;.A~V1.....;..;..' _
30'-j:Q'r

DATE:2--Z \ -'\ I

.tl£A.'[H AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
EVfL - ~ (ASCi) l1-\£.cJ",I(O~lT 1'l4E.. DAy.
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04/~VI :1!CLO Al~rCj 01Z~L c.'r!CCtr£/) ..c<:.J"~ c::.o,""t'/LCR:,vES5'
A.uli C'-'c.,R4C-7 .

Site Coordinator Signature:

QUALITY CONTROL ACTIVITIES INITIATED:
Net_I) /N5r'£~,P7c1J7S ~c£e CAud~4-?"et1 ,~A.vr -r"A7c5

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS: Be/Alb-
5(:./ c, 4"7 T/ "'-', C Dr<:,-4 ,'-"'S {h/A(. "/0 NO L " Af1?C /0
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4t:.t. 2'tPt./It'ttf#:/f/1' hI"'> maw/) ~;""1 //(t.{CI<5' /9A.1/.) t-I-/-IA4/L
7l?A/LE~ -7[} tEJF~/CJ[ 7/2.4ii-ff£ ;:'04 /He. Wu-/(£-U{)~

A·E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870.4 i Contract No. DACA45·86·C·0015
(MOD NO. P00009)

/11i2lJ

PR.C'Tfen",£: &i.-C vi' S &Ji(2.C nSi:D WI~Ir....e >Al"-ff'(.;N<':'" ~A.,.£~

t7.'\o<{IL(" S.

SAMPLING PERFORMED: r4Mt'LFJ
C;;Rt:1tJ t<-IIJ tv'4/L..e A ~ t...Jj;.-RC c.::~""),-,- ,,-c-r.c~ A --r

2 _'?'Z._o \DATE: ~ , _

WEATHER: /"" I
____:>_L.{_J\J_N..::...·1:-r-\,..::..'-..::::...:.,_.Io.,J.:;..·Cl=-Jy~-I----'2"""--=D=--o--'-f=._---?7._...::L0:::::~.....:I~jJ~D'--C::;;..;",,:1 {:...:'-=L::..::r...::..-_N~l .::;;()_~..:..~_-_

HEALTH AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
'LfV[L-t).' USiD T1-lJW\'iC~rl~ -\HL ~.40""_
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I
I
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I
I
I
I
I
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I,
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I
I
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L-ZZ. .-//
DATE: _

PAGE 2 OF 2

-uL> 7;-/'7 ~l;'.eAr-lf,l!

fl7A:£ C"<.'Jei. ,-(I.e....::'),

o AIL 1Wti {o

Site Coordinator Signature:

QUALITY CONTROL ACTIVITIES INITIATED:
HCLP /N.5J":€t/n?£.<.ff'> ~JiR£

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
}\k)AJ£ ,
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A·E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870._ Contract No. DACA45·86-C·0015
(MOD NO. P00009)

PAGE 1 OF 2

i"A Ct(',4~;.r1J 4AJ/) 54/~flCD ~J4 Ire 5:4,>07,;'(.£"'> -r.& 771e:
1?d.1-r G4J) A-J6 /:)(.(-",..,'(.'/(£ eGA) 54/71/4:[;'" -ra 771£
H1~1j iAI3>..

WORK PERFORMED:
10 Mer\) ct1?.e."v (,.. <...J£I...i- 5; to[.e.., el lU,L" A;(.,'A $':'\ oc-l f'L.C[).
;;. !'-/C(. b J3C>/-<..J<.S c. )£..'2.[ Ct'LL..fC-r£~

HEALTH AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
L~"f' D Llc2h~ -rfl&M4dodr-:1He DA T.

DATE: '2 -25 -'1 l

WEATHER:
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DATE: z-~s-:- if/

PAGE 2 OF 2

I

./J£u6 /N hCL.D ?.h..ex eAOCo;e£s5 /Jtlr; /D ;:;4V#~
O;{.)~1 eJA.J£ 7.t!t-IC-/( tJ.u 9/e:

Site Coordinator Signature:

QUALITY CONTROL ACTIVITIES INITIATED:
hi?;.. /..u>~rlL·Jr5 WC~L C4L/O#'4.7.c::-;;:3 ~-<-J'-1

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
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AUTHOR:
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A·E DAILY QUALITY CONTROL REPORT (DQCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870,_ Contract No. DACA45·86·C·0015
(MOD NO. P00009)

O/,j J30ni -rHi, Z.d Ail)i1

Y2. f -r",trc',()i./) .

SAMPLING PERFORMED: C
(Y(Z';"/Ji> tJ,~-r£it. OL.Lf( -r'f:cl>

WEATHER:

DATE: _-"'Z.....-..,::L::..::0=:;..'_'---,'1'-<.1 _

HEALTH AND SAFETY· LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS:
[g:.Vt:/ D USE"!'> ~P.?·Lt~ dpd-L I~L »)A 'I,

I
I
I
I'
I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I



DiUL1

DATE:Site Coordinator Signature:

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

"lc~L ,__---L.>o. >

PAGE 2 OF 2

I
I'
I
I
I
I
I
I
I'

','
I
I
I'
I
I
I
I
I
I



A·E DAILY OUALITY CONTROL REPORT (DOCR)
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT, FRIDLEY, MN

RMT, Inc., Project No. 1870._ Contract No. DACA45·86·C·0015
(MOD NO. P00009)

PAGE 1 OF 2

ALL I RUCkS AAJ{). .sA~eLINlO l:qdnO. LJ,",,-S OItl/VCAJ
\3As,.:~ 10 1V\.~b., >......,d.

A ,y \,.:I)AS ALSO LoAbiZi> liP ..

I Rkt Ll< S' AA)t::. u-i-tALlL --rT<.A lY?~ Will2..i LDAD.ffi utJ
,-,1,,-,,4 SAiU fl.-I N lc> Lad /jO, ANt> .6YleeL.L £ 5 r

SAMPLING PERFORMED:
.oeN €- ,

WORK PERFORMED:
~ tv\DN, i-r'Ote, "i '" vJf.L.\.- I.D. LABi:LS i.J,z t<!L ATTAC-t-t~ ~"'0 4 ...JiL,LL.> ,

DATE: __2_-_2_:-1_-_"----%\__

WEATHER: L
_____...::C:;,.'.:....i--o...:::·:...;:·v.:....~='i I .:.>........) L.J, rv~

I'
I
,I
J
I
I
I
I
I
I
I
I
I
I
I,

I
'I
I'
I



FIELD ANALYSIS PERFORMED:
______...,.t..\..looOL.E:ibi.:Ll~=-'--_--------- _

I
I'
\1

I
I
,I

J
I
I
I
I
I
I
I
I
I'
I
I'
I

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

QUALITY CONTROL ACTIVITIES INITIATED:

Site Coordinator Signature: _;(1_-_d_7~_t. _
PAGE 2 OF 2

DATE: 2. ''Zf- '7 I
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APPENDIX B

CHAIN·Of·CUSTODY RECORDS



-------------------

.. ,/

Greenville. SC

Schaumburg.IL

Grand Ledge. MI

Nashville. TN

Santa Monica. CAMadison. WI 53717

744 Heartland Trail
Phone (608) 831-4444

FAX (608) 831-7530

N2 022428F-268 IR2/881 Sample Type: @ww. SW, Soil, Otherl

(Use Black In~ Onlyl CHAIN OF CUSTODY RECORD /})/y/tJ/ / / / /Filtered IYes/Nol
Bollles Prepared by: Date/Time Office Code: /E/A /,4/ / / / / Preserved ICodel

£, PUt-!Yl t.'\. Y) I ~ /'1 I (IStatel lJ I

I / R."'g~:::.':'./::.Project NO., '1'0 Client:
~

/ ~ '7{)"Ai r~1M /\/ i R() P .0
E ~,,,, --4. '"t(" • B a HN03~11?>rlJ :lz 00~.~ 'V...\..O'" ~'i: C a H2SO4

Yr.Jl
Cii

AMT -0 \J ~ 0 • NaOH/
Lab NO.

~ 'Y '} E • He.Dale Time Sample Stalion 10 Comments: --

(,/95( 2-l'L '2:/SP MISS to 3 i 'z ".J! /C.&··P£:;-r.

6Itt)}; 2-ll 3~/St' MI4S Lt 3 J -
G/1 [1 2-1'- 4:10(' 1\1135 4 3 i -
!J(9 f1 2-ll f}/D(J "'255 4 3 I .-
GI9ftf 2·f2. to'1>Sf 11I12.5 4 3 ) -- -
CJ/Cf66 2-ll f.:.~'itJf QC.FQj ~ " 3 I '2.. j&/£<:.l> $i..4't/~

r.o /9&/ ''Z-i2 - QC.\\¢ 3 .- '- - '1Ji!.I/J Bi..,4A.J'" ~/' ,oLlS -I'esr

SAMPLER :t:- HAZARDS ASSOCIATED WITH SAMPLES@':P2;.b' ,.I Date/Time Received by ISig.1 Date/Time

2-12.-'1 17:+S-~ ® Fedeml E~pre>~ 2-17-' 7:4irSlipper Name & II

Relinquished by (Sig,) Date/Time Received by (Sig.! Date/TIme

@

I @) I o IFor Lab Use Onlyl

Shipper Name & "

Roc"plT'r R""'plP~Relinquished by (Sig.l DatelTime Received by ISig.l Date/Time

® ~4t:RJ ;lN~,IIDI lu
Client P.O. mber

. '\ FlJJOt4L-- f "P!l65 d-/131ft I{0', f" Subsequent Analysis: (Checkl

Seal., at'chd by 0 Recvd. intact by 0 Seal II at'chd by 0 Recvd. Intact by 01 Date Resubmitted

I

WI'"
LABORATORIES



-------~--------~-~
Greenville. SC

Schaumburg.IL

Grand Ledge. MI

Nashville. TN

santa Monica. CAWashington. D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444

AS R FAX (608) 831-7530

F-268 <R2/88) Salll>le Type: €)ww, sw, Soil, Otherl N~ 021235
IUse Black Ink Only) CHAIN OF CUSTODY RECORD //J/'f/N./ / / / /Filtered(Yes/Nol

Bollies prf!red by: Date/Time oflice Code: /i=./B/A / / / / / Preserved ICodel

E~ ·UT~Jo.l 12../9 \ r(State)W'

/ R·";''':o:.':".'::.Project No. ?tv. i1 Client:
~

197D.%J/~~ NI'ROP D
E ~-i;-~ '-0\ .:<.. ~~ B • HN03~z cl""'" ~"1 j§ C ~ H2SO4

vr.'iL
~

RMT (5 QP "V '" D ~ NaOH

Lab NO. Date Time
I- ~ ~ ~ E K nC.iSample Station 10

" '" Comments: --

,jot ') 215 ':19 M~II ~ 5 I .-
(,').0/3 Z"'/~ '3'52f M'2.3S 3 .3 I -
&';).o/l! 2.-13 4J.~ M¢IS b '3 ; 2 1/oiu..u.,;;Jtt~ P£!;7/~/J

(,;;'0 15' 2-13 4'.ltf DCF\¢ b '3 I 2_ I A C-.4.U.IJ~" f';'~'I/~

-

SAMPLER ~ HAZARDS ASSOCIATED WITH SAMPLES
ReJi~tz.b Sig.! DatslTims Received by (5ig.1 Date/Time

CD;1p4~~ Z-/1.•", 16 :1'51" ®FEb~eAL £~p~~S ~'1'~1 16:-A~1'
.~ rvt. uu •.

Slipper Name & II

Relinquished by ISig.) Date/Time Received by 15ig.1 Date/TIma

@

I ® I ljor Lab use Only)

i
Shipper Name & #

Roc.",T'~ Roc.;" '<t~
!IRelinQuished by ISig.l DatalTima

~S;~ J? DatelTime

!®
7./''If(I'"<I) 1*1

Client P.O. umber

\ FClJ eYe 6 ~/~ ..,.. ., -- ........ /1J:w Subsequent Analysis:Shipper me # ICheck)

Seal II at'chd by o Recvd. Intact by 0 Seal # afchd by 0 Recvd. Intact by 01 Dale Resubmitted

8l~

L ORATO 1ES



-------------------Greenville, SC

Schaumburg, IL

Grand Ledge, MI

Nashville, TN
Washington, D.C.. f' Santa Monica, CA

16\3
Madison, WI 53717

744 Heartland Trail
Phone (608) 831·4444
FAX (608) 831·7530

Sample Type: c§J WW, SW, Soil, Other) N~F-268 (R2/881 022430
(Use Black Ink Onlyl CHAIN OF CUSTODY RECORD /AJ/Y /N/ / / / /Filtered (Yes/Nol

Bollies Prepared by: Date/Time Ollice Code: I / £. / p,/11-/ / / / / Preserved (Codel

£, Pvf m~ln
I 5l/t

)/
IIStatel WI / R"".''''oo IV" IN oj

Project NO.;;;, Client: ..
li'iO. MA( /1/ lifO fJ

iii CD . 0;'~':"~,(-.1./ ~~ Code: A • None.0 c:
E .;
::J c: ,'?1'~ \}''t;;.,':'' B - HN03z

0 vo~~ ~ ~ C -H2 SO4

Yr.2L
-; ()

AMT "0 0 \) ~ 0 - NaOH
Lab NO. Date Time Sample Station 10

I-
" \ E • .ill::L'\. Comments:

b":J. 109 2·/t r/SM /I}/¢I. Ib '3 i b /N~u"C> . mS/'*1sL)
" //L ~, ~1" AA)~ 1'\ /\ .., \ 'ii, £-, rI- • rl...., , I J ~- .- ./i ''2 ~N II e.- trI' ;, J""i:s.vr rrr ,,;v G.."'O<.4,,(,

14:.-, T ::::Y,IU/" /rl'P:Jr~ I

hd.lll> 2'/f IcJ;Ir>f OCr:"I/ to 3 I z..

-

SAMPLER HAZARDS ASSOCIATED WITH SAMPLES

~lipP!l~
Date/Time Received by (Sig.1 Date/Time

2·rl·~/ IMSfJ ® Fed€ l"<t.l £>£P,"l?.>j
Z..i1-1/17.'LKI';a .t Jt1(~ Slipper4irze-J~"'¢1

Rellnq'ttfshed by (Sig.l Date/Time Received by (Sig,) Date/lime

@

I
@)

I (For Lab Use Onlyl

Shipper Name & 11
Receipt Tempc;ooJ ~c200Receipt pH

RelinQuished by (Sig,) Date/Time Received by (Sig.) Date/Time

(5)
.lA~ ®~ -$I- Client P.O. Number

rd~ IL/:r)~ Sh' 8f ell - ~~/I JI{~ Subsequent Analysis: (Check)f/

Seal 11 archd by o Recvd, intact by o Seal I 1Il'chd by 0 Recvd. Intact by 0) Date Resubmitted

'-!'"
LABORATORIES



------------------~Greenville, SC

Schaumburg. IL

Grand Ledge, MI

Nashville. TN

Madison. WI 53717

744 Heartland Trail

Phone (608) 831-4444

FAX (608) 831-7530

N~ 0224~?'F-268 (R2/88) Sample TYP~WW, SW. Soil. Other)

(Use Black Ink Only) CHAIN OF CUSTODY RECORD /A'//Y /fV/ / /7 / Filtered (Ves/No)

Bottles p~red by:
ID~/;;i

Ollice Code: /Jr/../J / /f / / / / / Preserved (Codel

;:. CJ/rJ;:tc 11 r(State) Li,J / / R.f';.":~:.':':::.Project No. Client:

/L/ /«0;J
Ul

/%7tJ· 1/ iii ~
D c:
E "iii
::J c: ~. "~.\. B & HN03
z ~'\ . (.

0 cP ~ ~ C & H2SO 4

vr.lL.
Iii 0

RMT i5 (5 ~~ 0 &NjJH /
Lab NO. Dale Time Sample Station 10

I- \, E. C
, Comments:

to dJ I / 2'l'~ ~~'Jcf J11 iqij) 4 s I .-
ft, a-t f;) 2-;~ ~?/d )?'1~1C 4 3 1 -
to c;)lIl 2-/4 - rJc..r /'2- 3 ~ - -

-

SAMPLER~ HAZARDS ASSOCIATED WITH SAMPLES
Reli~uis~b ig.) Dale/Time Received by (Sig.) Date/Time

G) ;..... I

2-J/f-?/11:~--P
® Fe~/er"(:I kjj"lrr"$J

I,);J~ V~ Slipper -9iZ~}~50~/
Relinquished by (Sig.) Date/Time Received by (Sig.l Date/Time

@

I
® I

(For Lab Use Only)

Shipper Name & I
Receipt Temp~ ~O~Receipt pH

Relinquished by (Sig.l DatelTime Receivea by (Sig.) Date/Time

®
r;d~x 0/% I":O'A ~keAIJb )/,141 III! 0iJ;I

Client P.O. Number

Subsequent Analysis: (Check)

Seal (I al'chd by 0 Recvd. intact by 0 Seal /I afchd by 0 Recvd. Intact by 01 Date Resubmitted

1fI!ll'~
LABORATORIES



------------------~Greenville, SC

Schaumburg.IL

Grand Ledge. MI

Nashville. TN

Washington, D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831·4444
FAX (GOO) 831·7530

N~ 022~~9F-268 (R2/881 Sample Type: @WW, SW, Soil, Other)

(Use Black fn~ Only) CHAIN OF CUSTODY RECORD /IJ/V/AJ/ / / / Filtered (Yes/No)

Bottles pr~rad by: Date/Time a ffice Code: /E. /13 / It / / / / / Preserved ICode)

E . iJf /11 td1 I ~J9/ I,state) uJ I

I~/R."',.:~:.(:~/::.Project No. Client: III

/flu.1./1 /I)I!foP ~ Gi
.D c:
E 'iii ...~(;' -\'. i B - HN03:3 Cz cl" f ~ ~ C - H2SO 40

RMT Yr . .2L 'iii u
0 0 o ~ 0 -N.OH

Lab NO. Date Time
t- . E .HeSample Station 10 \ \\ Comments: ~

h:J.LJt.J Z-11- 11;/6A 1-=*/1..113 3 3 - -
(", J 115 2-/4 -- OCTI J 3 3 - - ~I/ J}£."NIIG,

-

SAMPLER HAZARDS ASSOCIATED WITH SAMPLES
Relin.sui~ /'~~ Date/Time Received by ISig.1 Date/Time
CD~;."', 7'

2'11--;/17,~cif' ® Feete~ Expre.s5
Z-t4~1' I'7!~S-~.k..~~. ~

Slipper ~iz&7AqS·Cr::../
Relinquished by (Sig.) Dale/Time Received by I Sig.l Date /lime

@

I ® I IFor Lab Use Only)

Shipper Name & #
Receipt Temp~ Receipt pH ?,ooc1

Relinquished by ISig.1 Date/Time Roc.'"d byIS"~ Date/Time

® ficl £1' ®~It Jijfl I//!~ Client P.O. Number

1~J VI :l)O~ Shipp Name & Subsequent Analysis: (Check)

Seal II at'chd by o Recvd. intact by 0 Seal # at'chd by 0 Recvd, Intact by 01 Date Resubmitted

.......!VIr INC

--.u~
LABORATORIES



------~~----~~--~-~
Greenville, SC

Schaumburg,lL

Grand Ledge, MI

Nashville, TN

/01 3
Washington,D,C. Santa Monica, CAMadison, WI 53717

744 Heartland Trail
Phone (608) 831·4444

FAX (608) 831·7530

F-268 (R2/88) Sample Type: (e WW, SW, Soil, Other) N~ 022431
(Use Blacl( Ink Only) CHAIN OF CUSTODY RECORD /tv / V/Iv'/ / / / / Filtered (Ves/No)

Bollies Prepared by: Date/Time Office Code: / IE.//1/A-/ / / / / Preserved (Code)

E. fJi/r yY1 tu1 1 d2/9/ I(state) u//
I / A'ldO"'I'" IV.. 'Nol

Project No. eO Client: (j) ,~...~ \ X,V ~\fr'It) / teo ;.6 CD 16 Code: A • NoneIt 10·91 D. c ~ ~ \}" .E 'iii ~~ ~~ 'i\¥' 'o~" B - HN03:J
CZ

~&~ \ ~ CommonI"
vr.1L

0 C - H2SO4;a 0
RMT "0 0

o • NaOH

Lab NO. Date Time Sample Station 10
l- E ••1:ilL

f)/-'). , IJ 2-r; 1219 h'J1/)45 10 '3 I '2
G?-1, , 2-/5' IZ:S-cf t)CF/'L 10 3 i z...
b)') ! ) 2--1e:: .- tPC--r /3 .3 3 .- -

-

SAMPLE~: HAZARDS ASSOCIATED WITH SAMPLES
Reli~tZ by, ig.l Date/Time Received by (Slg.) W~K. I,) Date/Time

CD,
~1>-...?I I8;<:Jd' ® +:(:te ~ I 6)tf;,~ 7/Jrf, I(''/-,,\V· tt1~

, ..1 , ~ . Z'f~'~'
Slipper Name & II ",iI 'I

Relinquished by (Sig.) Date/Time Received by (5ig,) Date/TIme

@

I
@)

I (For Lab Use Only)

Shipper Name & #
Receipt Temp~ A"';'l'~

Relinquished by (Sig.) Date/Time @". bywed Date/Time

®
1jt~/" It:" 1~'1 t!VO

Client p.O. Number

/)Jlrvl IN ShiP~&# Subsequent Analysis: (Cneckl

$oal if at' chd by 0 Recvd. intact by 0 Seal # at'chd by 0 Recvd. Intact by 01 Dale ReSUbmitted

.c'~
LABORATORIES



------------------~Greenville, SC

Schaumburg, IL

Grand Ledge, MI

Nashville, TN

Washinglon, D.C, Sanla Monica, CA

2 0 13
Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444

FAX (608) 831-7530

Sample Type: IG)wW, SW, Soil, OtherlF-268 (R2/88) N~ 022433
!Use Black Ink Only) CHAIN OF CUSTODY RECORD /A//V/V/ / / 7 /Filtered lYes/No)

Bollles prePft by: Date/Time Office Code: !;;../.fi/..4/ / / / / Preserved lCodel

E. ,-,tmll. r l 1 ~/'11 Ilsialel 1</ I I / A.ld.".,,,, I,,,lNol
Project No. Clienl: CI) ~q; \ I>-

/vI Itft1 P lii 4i ,t::' .\"... 1:..' " \! Code: A - None
187t.LjI

D c
."\,(;-q} '\ l(\ ,,\DE 'iii B - HN03:::J C ~,'b' ~~!'(.Z

Yr. J.!...
0

(,0<;) f. " CommM",

C - H2SO4
'iii U

RMT 15 0 O-lli
Lab NO. Dale Time Sample Slation 10

l- E - C I

G))/~ '2·i"'~ r,~ I?1ZIS lb I-CT \ b /"';CU/~ /JIll- TA.l~ ~./I/<X...

( ).. rcw"'.fj ~J~ -:;,11 fIll. ,viA t,..

'I

.•

SAMPLER
Received by (Sil') VJAC/1L ,sA,} HAZARDS ASSOCIATED WITH SAMPLES

Rel£tZd~Si9.l Date/Time Dale/Time

CD'7 Z7'S'-P/ I S;..;.t)f' ® N.e{( " oj F-~~A~'S S; '/tef1t If· 'tD
~~~,~

9lippllf Name & IIJf!:1JII <Y'>'-~I

Relinquished by (Sig.l DalelTime Received by l$ig.) . Datetnme

@

I ® I ,;:J..bU.. O"'yl
Shipper Name & (I

Roc,;p' T,mp A",,;plPH~
Relinquished by (Sig.l Dale/Time ;eived by lSi9~ DalelTime

®/)/lrtt 8/rf/l fo'd' 0/'1'1 r~
Clienl P.O. Number

uJ ShiP~# SUbsequent Analysis: (Check)

Seal II afchd by o Recvd. intact by 0 Seal # at'chd by 0 Recvd. Intacl by 01 Date Resubmitted

'-I'"
LABORATORIES



------~~-~~-~~--~-~
Greenville, SC

Schaumburg,lL

Grand Ledge. MI

Nashville, TN

santa Monica. CAWashington, D.C.

50·1'3
Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444
FAX (608) 831-7530

Sample Type: §J WW, SW. Soil, Other) N2F-268 (R2/88) 022432
(Use Black Ink Onlyl CHAIN OF CUSTODY RECORD //V /v//1// / / / / Filtered (YeslNal

Bottles pre~ by: ,'717. Ollice Code: /£/B/,q/ / / / / Preserved ICodel

£. ,) f n1tl J1 II Statel /<,/1 / R.,,,,,,.lod (y"lNol

Project No. Client: Ul ~~q, .\.~

Ij70,L.j/ jtJ IlfoP
i lii

q,\" \\,"- ,~\V , C9 Code: A - None.0 c::
E 'iii
::J C ...~~ \:a \~ SJ-.... B • HN03z

0 cl' ~ ~-$' C • H2 SO4
RMT Yr. 9/ "iii (.)

0 0 ~ 0 - NaOH
Lab NO. Date Time Sample Stalion 10

~

\ \ Comments: E •~

~ J;) I Y Z-tt:>- /D,944 m(J'ZL (p '3 1 z..
GJ.J..I (" "2-{C; - ¢CO<25 7- (0 3 1 L

-

SAMPLER ~
Received by (5ig.) W-+t~ IN HAZARDS ASSOCIATED WITH SAMPLES

Rel~0ed (Sig,) Date/Time Date/Time

CD- Z-;~ :'ij IB;-?DI' ® Fc:do c./ .~~; e;$ S 2/trf'l r <t-bLVA,~
Z~";i~~1

Slipper Name & ,.

Relinquished by (Sig,) Date/Time Received by 15ig.) Date/Time

@

I ® I ;::fb U.. On'yl ~
Shipper Name & ,

Receipt Temp Receipt pH .
RelinQuished by (Sig,1 OatelTlme

R;e'''d~
Date/Time

® :2/411 I f:do */lf!"
Client P.O. Number

W,f-Ct- {tJ ~. Subsequent Analysis: (Checkl

Seal 11 at'chd by o Recvd. intact by 0 Seal I at'chd by 0 Recvd. Intact by 01 Date Resubmitted

1fI6l'~
LABORATORIES



~----~~~-~--~---~-~
Madis.on, WI 53717

744 Heartland Trail
Phone (608) 831-4444

Washington, D.C. santa Monica, CA

/afl
Grand Ledge. MI

Nashville, TN

Greenville, SC

Schaumburg, IL

LABORATORIES FAX (608) 831·7530
Sample Type;@. WW, SW, Soil. Other) Ng 0224~4F-268 lR2/881

CHAIN OF CUSTODY RECORD(Use Black Inl< Onlyl /N/V/IV/ / / / /Filtered (Yes/No)

Bollles pre~ed by: Date/Time Office Code: /€ /S /A- / / / / / Preserved ICodel

? vt-mCL " 1 .;)./? I I,State) LJ J

/ R'ld.":~:,.(:";::,Project No. 4'1 Client:
iii

..
j¥7 0 . ..~ !J , (<. 0 f' 4l

D C
E 'iii

<rfJ~f :J c ~ \Qo-'7:(," B HN03z
0 cp~'~ ~ ~~ C - H2 SO4

Yr. '11 'iii u
RMT -0 {) Q 0 • NaOH

I- ~y E·~Lab NO. Date Time Sample Station 10 " Comments:

~ '1171 Z-iB St»P M<2S) D 4 3 J .-
6J:J.·7}- 2-/6 Z:~f QCFI3 6 3 I 'z.
'~J.7? 'Z-k9 .- QCT,4 3> 3

SAMPLER ~~! HAZARDS ASSOCIATED WITH SAMPLES
ReliA?t1d b ig.l Date/Time Received by (Sig.l • 5 Date/Time

G)'/ <,.,(e-?/ j'* ® Feder-cd ~'1--f're..:.
Z:ISo7l1~:#J,~ Slipper Na*,~~4Sp5'7Z

Relinquished by (Sig.l Date/Time Received by (Sig.> Date/lime

@

I ® I (For Lab Use Only)

Shipper Name & I
Roc"pt T,..,r ROC'IPl~aR

f-e1inQulshed by (Sig.l Date/Time
~e~Sig'b!

Date/Time

\ID feJ 8. t/llftIfO"

Client P,O. Number

1..IJf/9/1/U:~ Shipper Nam~ Subsequent Analysis: (Check)

Seal 11 al'chd by o Recvd. Intact by 0 Seal I afchd by 0 Recvd. Intact by 01 Date ResubmlUed



---~--~-~~~~~~-----
Greenville, SC

Schaumburg, IL

Grand Ledge, MI

Nashville, TN

Santa Monica, CAWashington, D,C,Madison, WI 53717

744 Heartland Trail
Phone (608) 831·4444
FAX (608) 831·7530

F-268 (R2/88) Sample Type:~ WW, SW, Soil, Otherl N~ 022435
(Use Black. Ink Onlyl CHAIN OF CUSTODY RECORD

' --

/ tJ/ V7/1.,/7 / / / / Filtered (Yes/Nol

Bottles prepn by: DatelTime Ollice Code: / f3./f3 / A- / / / / 7
£ . 1.,-1- rYI "t n

I ~/9 I I(Statel iJ J I / A'I~~::;~od,~:::~,
Project No. 2() Client: w ~q, ". \t>\~

l<f 7CJ .-+ft.Ar:. A) I~() P lii :0 ,t:::-.:- v
.a c q} '" X" { Code: A - NoneE 'iii
:l i: ~~t:::- ..... 'i...~...'? ~t B - HN03
z

Yr. 1i
0 c.l ~ ~",,, C - H2 SO4

RMT
iii Q

"0 0 \) ~V 0 -NaOH
Lab NO. Date Time Sample Station 10

l-
\. J E - CJ

" Comments: ~
.:.2..1~ 1'11t...T:."'I'1 AA .... - Li 'J

1Y1M ,hol",1- • " I' IV;"; U -W'

1-. ..,. ,1\ . .,,':A
,r'1pM~--'-"---

A ..., I

1M1J/ ;11'/)/111I~'I I ....~ ---_._......- ........- , ':J \

b);I( '2,1'; 2~U.P (Y\(lJ7D 4 '3 l - I I

'),31 t 2-/1 2:tff Mt3D t 3 J -
,)., ~t1 2-le''l J°'fS'P Mt{)8b 4 "3 i - -
, ).,31 8 2-1" 4:'ZOl' MilS 4 3 \ -
~l }J1 2-ICj 5;011 MISS ~ 3 i 'z
~)~2u 2·11 J:tiJf GC.Fi4 to 3 i "2-

C231, 2'f'1 - QCD08 4 ~ I .-
6). 32l. 2-iC"1 - 6X:-T\5" '~ :> - -

SAMPLER
Relinquished by (Sig,) Date/Time Received by (Sig.l Date/Time

HAZARDS ASSOCIATED WITH SAMPLES

@1:t~ Z-i9·Yi I/!"/"f' ® Fekra. I E)(. PY'~ S. s ,",Mil r;,a/J
7 ~ Slipper~i2:flhs¢83

Relinquisheoby (5ig,1 Date/Time Received by (Sig.l Datetnme

@

I
@

I (For lab Use Onlyl
Shipper Name & ,

Receipt Temp~ Receipt pH~
~RelinqUiShed by ISig,1 Date/Time Received b (5ig,) U- Date/Time ~

j®{eeley Vi'l' I(D~ IJ-
® ;",.,

2/lDf,l'D l (r-
Client P.O, Number

Shipper ame # Subsequent Analysis: (Check)

Seal II at'chd by o Recvd. intact by 0 Seal , at'chd by 0 Recvd. Intact by 01 Date Resubmitted

'-I.'
LABORATORIES



----~-~------~----~

CHAIN OF CUSTODY RECORD //1//1(/~/ 7 / / Filtered (Yes/No)

/'=.//3 / /f / -77 7 7 Preserved (Code)

15 ~ IAta'<"/~V/~fWV/~//7 7Relrigerated (Yes/No!
.0 c: q,\" \}'...... '<..,v ~ Code: A - Nooe

~ ~ ,~(;- ~.... ~"? 0..:' B • HN03

iii <3 cl '\. ~::"Q C • H2S04

~ 0 ~ ~\ ,'- Comments: ~:mSample Station 10

Sample Type:@ WW. sw, Soil, Other! N~ 022437 .

Greenville, SC

SChaumburg,/L

Grand Ledge, MI

Nashville, TN

Washinglon, D.C. 8,{inla Monica, CA

1012

Office Code:

I(SI3Ie) L..JI

tJlr<Of>

Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444
FAX (608) 831-7530

Dale/Time

I ",hI

RMT Yr. 'J I
Lab NO. Date Time

Bollies PrePJ{ed by:

E. ILit J'1"\ a. "1

Project No. '6J l-i~ -I Clienl:

/ ~7C . .4r
l

'-1'"'
LABORATORIES
F-268 (R2/88)
(Use Black Ink Only!

z-l11 -- Qc..D$9

Z-Zo .- GCT\b

4 ~ , .- (l\,(G / Vb¥\ J 4e1
4- 3; - Ii I'

4 "3' -
4 S} -
4 "3 j-
3 "-3 ---

HAZARDS ASSOCIATED WITH SAMPLES

Received by (5ig.! Date /T1 me

DalalTlme ~a;V'd by "i''1?f
ZP'/t 1'°'"' ShIPt!dff'l

(For L Use Only!~

Receipt Temp -IJ .)eceiPt pH
rtLeJ4/e/JY ,"

Client P.O. Number

(Check)Subsequent Analysis: _

I
Date/Time

@)
Shipper Name & II

Dale/Time

iiel inquished by (Sig.!

® hJ C'y

Relinquished by (Sig.l

@

Seal I at'chd by 0 Recvd. intact by 0 Seal ;; afchd by 0 Recvd. Intact by 01 Date Resubmitted---------



-----~-~~----~~----
Greenville, SC

Schaumburg. IL

Grand Ledge, MI

Nashville, TN

Washington, D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444
FAX (608) 831-7530

Sample Type: (fi). WW. SW. Soil, Otherl N~ 022436F-268 (R2/88)
(Use Black Inl< Only) CHAIN OF CUSTODY RECORD /N/y /11// / / / /Fillered IYes/Nol
Botlles Prepared by:

1DatelT;e/ 'j I Office Code: /1=. / t3 /11-/ / / / / Preserved ICode)

E· ;::.)"/ rn a. lit I,state) tJ I
i / R.,,;g":~:.I:M:::.p'i;;O·tet Client:

;U I (( () )"">
1Ii
D
E ~~~ "'7\ t" B - HN030 :I
z c.l ~ ':\~ ~ C • H2 SO4

Yr. :11. iii
RMT "0 .\)~\ ~ D· H.!L

Lab NO. Date Time Sample Slalion 10
... '\ ¥ Comments: E • e.

(,11f3 '2~ 1715"1 h'\2.4S Ie '3 I z
,).jr( £,2i/J 9;'PS"A (Y'\ 1'3 S 4 3 1 -
'J3fT 2-z? 3:1l7 mit S 4 3> j -
G2.35& z..qJ lpil!/" fY\(/J~l) 4- 3 J -
C. 2JJ7 2-2.P 3:4(;(J Y'f\qj6p 4 3 , -
'13)8 z-Z/J /1!7flA M¢4.I: 4 3 J -
'1..3)/ 2·zp 4.·t~f' Qc..~15 to 3 j 'Z.

-

SAMPLER HAZARDS ASSOCIATED WITH SAMPLES
Relinquished by I Sig.! Date/Time Received by I Sig.l Date/Time

CDfltX;a~' Z..{(.;)~'I I"~X7f' ® ~c1ev-c. / E){P~5;;, z..iU-+il (;: 'j£:'/'
·;h.L .... iM..~ Slipper N2J.I~B1-5-;;91-

Relinquished by 15ig.l Dale/Time Received by 15ig.l Dale/TIme

@

I
@

I IFor Lab Use Only)

Shipper Name & ,
Recei pI Temp __ Receipt pH

Relinquished by (5ig.) DatelTime Received by (Sig.l ?L Date/Time

® fJCk 1.N91 I'" ,r Cf?;tf:!t{f(. fz'!~ 1'·'oS
Client P.O. Number

SUbsequent Analysis: ICheck)

Seal" archd by o Recvd. intact by 0 Seal I at'chd by 0 Recvd. Intact by 01 Date Resubmitted

'-l~

LABORATORIES



~----~-~~--~~-~~---
Greenville, SC

Schaumburg,lL

Grand Ledge, MI

Nashville, TN

Santa Monica, CAWashington, D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444

LAB RATORIES FAX (608) 831-7530

F-268 (A2/88) Sample Type: ({iii, WW, SW, Soil, Other) N2 022438
(Use Black Ink Only) CHAIN OF CUSTODY RECORD /N /1"/)/ / / / / /Filtered (Yes/No)

Bottles Prepared by: IDate/;7q (
Office Code: /E./,C3/.4/ / / / / Preserved (Codel

E. ({Irm er V\. I(statel tJ I

I / R""'M:,:.':M:::..Project No. Client:

,f)O. ,+f~ ;U I t2 0 tD
a;
D
E

,t (j,L:~' ~ i . , I "/ :::l 'It' ~ '" t< B • HN03z ~oo,; ~ • Il'- ~

RMT Yr,.:JJ. iii cP ~ \: 0 C .. H2 SO4

'0 :x.(J .y ~ .NaOH
Lab NO. Dale Time Sample Stalion 10

I-

" '- Commenls: • J:J..tl

~JJ ?J -Z~Z.I /ti,.'SrJ1 M~6S to 3 I '2.
£.15 J1. Z~l.l 3:/,11' MlbS; 4 ?> l -
t.).577 2-11 IIJ,'~A t'Y\q)40 4 '3 i -
(,2378 2-2..1 1Jti:4SA rY\(}) 4 PC- Lf 3 ! -
(.. 2.371 2·Z/ V~:*,A m¢5S Lt 3 \ --- -
[.,2]80 2-21 '2("''' MIaS 5 4 '3 I -
b233f z..2.' 4:/U (V) II P 4 3 i .--
(,l3~2. '2-1.1 - &c..D \ \ ~~t,'~l ~ :3 l .-
h 1333 2·21 - Gc.T 17- 3 ~ .- ~
b1-ltfy 2·21 1/~fJ &c.,:: I Ca In 3 j z...

SAMPLER~
Reli:l~d ig.l Date/Time Received by (Sig.l Date/Time

HAZARDS ASSOCIATED WITH SAMPLES

CD daiM.~ Z-ZI-II I",/fl" ® FeJe('Q./ £'1 prt'$ ~ ZoLIO?11 (",1',"1'
#h~/4/~_~ Slipper1-i2e184$/¢~

Relinquished by (Sig.l Dale/Time Received by (Sig.! DalelTIme

@

I
@

I IF" Lab U.. Only' ~
It

Shipper Name & #

Roc.Jpl T'''''.rJ Roc.'pl pH
RelinQuished by (Sig.l Date/Time

;~.f.U
Dale/Time

® reJtvtJ f~ JjJt(qr I{viiI (trrI IO
'4

Client P.O. Number

Shipper ame # Subsequent Analysis: (Check)

Seal II at'chd by 0 Recvd. Intact by 0 Seal II at'chd by 0 Recvd. Intacl by o Date ReSUbmitted



~--~---~-~-~-~~----
Greenville, SC

Schaumburg,lL

Grand Ledge, MI

Nashville, TN

Santa Monica, CAWashington, D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444

R FAX (608) 831-7530

F-268 (R2/88)
CHAIN OF CUSTODY RECORD

Sample Type:~ WW, SW, Soil, Otherl N~ 022439
IUse Black Ink only) /f./'/I( //1// / / / /Fillered I yes/No)

Bottles pre~red by: Date/Time Ollice Code: / e / t3 / A / / / / / Preserved ICodel

r;:. . tJ t-YY\ fA V\
I

d./ 'i 1 I,statel WI

I 7 R""OW:::..'~";;;o'JProject No. 0J ..f"'l . Client:

I Ro P
III

J~"70 I Lj1,1)5 \ fJ iii lD
D l:
E .ftj
::l
Z C

0 vO ~ '<~ C • H2SO4

Yr. :.J.L iii 0
RMT "0 (5 ~~ 0 • NaOH

Lab NO. Date Time Sample Station 10
l- "\. \. E. He,

" '\, Comments: --

6') y()'{ z·zz II:IY.* H1¢3S 10 Cj .~ to //lit:.LUACS hlS/,MS;()

, Zlfor z-zz 11/:611 F,I1C 33 4 3 l -
b21{ob 2-22- "tWA fr1¢2~ 4 '3 , -
b1lfo7 2..z2 3,151 m¢3.I 4 3 I -
b2Yoa 2-22. 3~~1 M/~ 1- "3 , - -
~ 2 'to f '2-Z2. ~ ~c.r= 17 b ?J\ z..
b2'/lv Z-2'Z. - U?C.TJ8 3 13 '- -

SAMPLER ~
Reli~is»~ lfJ!) Date/Time Received by I Sig.) Date/Time

HAZARDS ASSOCIATED WITH SAMPLES

CD d-rJ.-, ~.~ 2-ZlJ!/ IG:I/i" ® Fec.1e 1'a. I G 'Ipl"es.s
~-tt··"/~~

~~/'~' SlIPP~?A ?z.-I~31-
Relinquished by ISig.! Date/Time Received by (Sig.l DatelTIme

@ f-tcl~ fY((e&{ 2ftJj9' I/()!/(
@) W~~ IN ((.I)Lt/l- 1-!l.l/', I/O! 'I tF" L.b U.. OR'y'~
Shipper Name & I

Receipt TernpF Receipt p
Relinquished by ISlg.! Date/Time Received by (Sig.! Date/Time

®
2./2>" Ir:II ®-n1U/;JJ VlIf, It'! If

Client P.O. Number

IMftl",/L III C(}D/..C/t Shipper Name & # SUbsequent Analysis: (Check)

Sllal I at'chd by o Recvd. intact by 0 Seal I at'chd by 0 Recvd, Intact by 01 Date Resubmitted

.c'oc
LABORATO IES
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Greenville, SC

Schaumburg,IL

Grand Ledge, MI

Nashville. TN
I~.t jnta Monica, CA

Washington, D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444

BORAT R FAX (608) 831-7530

Ng 022441F-268 (R2/88) Salll>le Type:@ WW, SW, Soil, Other)

(Use Black Ink Only) CHAIN OF CUSTODY RECORD /N/V/IV/ / / / 7Filtered (Yes/No)

Bottles prnred by:
1Da::;}~el

Olliee Code: /E./t3/A/ / / / /Preserved(COde)

£. <.,d rn4. n I(State) W,
I / R""'W:::.':M:::.Project No. Client: III

/370,4fLAD {\vI ,Ro P ~ i
.t:J c:
E: 'iii -i;-t;:' t;I ~:~ B w HN03to :l c:Z (}~"' ~\Il- ~ C w H2 SO40

Yr. :J.1 co 0
RMT i5 0 'f.:'h '}, D • N.OHI-

Lab NO, Date Time Sample Station 10 Y y Comments: E - :tf:S:.-L

'2'-157 "2.-Z<; 4~3t1f MlP8S fa "3 t Z
bl'irB 2-25: It4'tJJA m~jfC 7~~~1 2\7 ~& \ - (/IltLi.lD£. IV\S /t"1~~D

h1- 'is? 2-2-> 'C:'~J. rv1C/J zs 4 3 i - I

16~'1b() z·z.5 II:IS'A rn¢;>z.c> 4 '3 j -
62c(; I 2-2.-; J;r;d N)05D 4 3 I .-
61 t{(, 1- 2-2.$ 2;1';;f M¢7S 4 3 i - ..

~). "16] 2-Z$ 4~5~f' aC-FIB 10 3 i 'z.
67.. '{bY 2-Zr; - QC.T Iq '3 3 - -

SAMPLER HAZARDS ASSOCIATED WITH SAMPLES
Relinq~~~ Date/Time Received by (Sig.) Date/Time

G)~~~ Zis-' I 11~~fl'
® FeJet"a.1 {"''l.preSS

2~lt 17~~1'
4t/. "~11/ Slipper z,al~l!42..j"Z~

Relinquished by (Sig.! Dale/Time Received by (Sig.) Date/TIme

@

I
(4) I IFo, L.b U.. Onlyl ~
Shipper Name & #

Receipt Temp~ Receipt pH
Relinquished by (Sig.! Date/Time

~~
DatelTime

.f rulE>! '-f'I" 11"z", 1-/Ufl I/J'p
Client P.O. Number

Shipper Name # Subsequent Analysis: (Check)

~eal II arehd by o Recvd. intact by 0 Seal II at'chd by 0 Recvd. Intact by 01 Date Resubmitted

.wI'"
LA 0 IES
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Greenville. SC

SChaumburg. IL

Grand Ledge. MI

Nashville. TN

Washington. D.C.Madison, WI 53717

744 Heartland Trail
Phone (608) 831-4444
FAX (608) 831-7530

F-268 (R2/88l Sample Type: ~ww. SW. Soil. Other) N2 022426
IUse Black Ink Only) CHAIN OF CUSTODY RECORD /;u/y / AI/ /7 / /Filtered (Yes/No)

Bollies prePft by: Date/Time Office Code: / E / IS / /f/ / / / 7 Preserved ICode)

~ ,iffn,.a V\ I d 11 J
r(State) Lt.) I

I 7 R.I';."ato<l tV.. /Nol
Project No. Client:

1~70 .~A4- A) )RofJ iP ~~0 U- \ 6~
.0 ~"~\ ~ Code: A - None
E ,,~~ ~ R.,'~O ::J B - HN03
z

,,o~ ~ " ~ Common",
Yr. J.!.. iii

C - H2SO4

RMT 0 o - N1fC I
Lab NO. Date Time Sample Station 10

l- E ___C_

~ 'JVfrf 2-20 /I:z9t fll{/j~-I 4 3 i -
6J-V9r 2-lt:. ~;4lIft yY\09~ 4 3 i -
h)y~t '2;!f Ia':~ m,41) 4 3 i -
~/.. YQ7 2-lG:. t~$-f fY\zas S 4 3 1 -
0?-y99 2..zk 1~:'J>A ~2.z.s 4 3 i -
6). Cf9!f

-
''l-lh 11';49 QCF'J 9 b '3 i 2

ro2fOO '2"~ - Qc-rz.oS 3 '3 .- ,-

SAMPLER
Reli~l¢y (Sig.l Date/Time Received by (Sig.l Date/Time

HAZARDS ASSOCIATED WITH SAMPLES

CD/I'~/!~ 2~·'l1 I'*"" ® recler~! £Xf('fS .s
'2~. '?1 ,:Itf;'

f~~~ Shipper Name & #

Relinquished by (Sig.) Date/Time Received by (Sig.) DatelTIme

@

I
@) I (For Lab Use Only)

t
Shipper Name & ,

Receipt Temp~ Receipt pHF-
\IRelinqulshed by (Sig.l DatelTime

@~~.~~
Date/Time

~5 2/n/91 I'.'10 J.ff'I'O:'"A"
Client P.O. Number

.' federo./ Ey(((r,S Shipper Name & # Subsequent Analysis: (Check)

Seal # at'chd by o Recvd. intact by 0 Seal # at'chd by 0 Recvd. Intact by 01 Date Resubmitted
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APPENDIX C

SUMMARY OF LABORATORY RESULTS FOR GROUND WATER SAMPLES
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----- --- ---- -------
SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATILES

PARAMETER UNITS AT02 FMC33 M01D MOll M01PC

NIROP
FEBRUARY 1991 SAMPLING

M01S

TR I CHLOROFLUOROMETHANE UG/L 10 U 10 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 5 U 5 U 5 U 5 U
1, 1-DI CHLOROETHENE UG/L 5 U 5 5 U 5 U 5 U 5 U
1,1-DICHLOROETHANE UG/L 3 J 3 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) UG/L 270 D 140 5 U 5 U 5 U 5 U
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 5 U 5 U 5 U 0.8 J 5 U 5 U
TRI CHLOROETHENE UG/L 1700 D 320 D 5 U 5 U 5 U 5 U
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACH LOROET HENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE UG/L 5 U 5 U 5 U 0.8 J 5 U 5 U
ETHYLBENZENE UG/L 5 U 1 J 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 1 J 5 U 5 U

U = Undetected
B = Present in Method Blank
J = Estimated Concentration
D = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



-------- ---- -------
SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATI LES

PARAMETER UNITS M02D M021 M02PC M02S M030

NIROP
FEBRUARY 1991 SAMPLING

M03I

TR I CHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0ICHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 7
1,1-0I CHLOROETHANE UG/L 5 U 2 J 5 U 5 U 5 U 9
1,2-DICHLOROETHENE (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 1000 0
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1 , 1-TR I CHLOROETHANE UG/L 5 U 5 U 5 U 1 J 5 U 5 U
TR I CHLOROETHENE UG/L 37 20 17 89 14 3500 0
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 U 5 U 0.9 J 5 U 41
TOLUENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U

U '" Undetected
B '" Present in Method Blank
J '" Estimated Concentration
o = Reported value is from a second analytical run because the value exceeded the calibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



--- ----------------
SUMMARY OF ANALYT I CAL RESULTS
WATER VOLATILES

PARAMETER UNITS M03PC M03S M04D M041 M04PC

NIROP
FEBRUARY 1991 SAMPLING

M04S

TRICHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 500 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 500 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 250 5 U 5 U
1,1-0ICHLOROETHENE UG/L 5 U 5 U 5 U 250 5 U 5 U
1,1-0I CHLOROETHANE UG/L 5 U 5 U 5 U 250 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) UG/L 5 U 130 5 U 820 5 U 5 U
CHLOROFORM UG/L 5 U 5 5 U 250 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 5 U 5 5 U 250 5 U 5 U
TRICHLOROETHENE UG/L 4 J 170 5 U 6400 1 J 7
BENZENE UG/L 5 U 5 5 U 250 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 5 U 250 U 5 U 5 U
TOLUENE UG/L 5 U 5 5 U 250 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 5 U 250 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 5 U 250 U 5 U 5 U

U = Undetected
B = Present in Method Blank
J = Estimated Concentration
D = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2voc



------_.. ------- ----
SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATILES

PARAMETER UNITS M050 M051 M05PC M05S M06D

NIROP
FEBRUARY 1991 SAMPLING

M06S

TR I CHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U '10 U 10 U 10 U
METHYLENE CHLOR IDE UG/L 5 U 5 U 51 5 U 5 U 5 U
1, 1-DI CHLOROETHENE UG/L 5 U 5 U 5 5 U 5 U 5 U
1,1-DICHLOROETHANE UG/L 5 U 15 9 2 J 5 U 5 U
1,2-0ICHLOROETHENE (TOTAL) UG/L 5 U 72 5 U 5 U 5 U 130
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 5 U 7 5 U 5 U 5 U 5 U
TRICHLOROETHENE UG/L 5 U 420 D 5 U 21 28 55
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 15 0.8 J 5 U 5 U 4 J
TOLUENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAU UG/L 5 U 5 U 5 U 5 U 5 U 5 U

U '" Undetected
B '" Present in Method Blank
J = Estimated Concentration
o = Reported value is from a second analytical run because the value exceeded the calibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



---- .. --------------
SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATILES

PARAMETER UNITS MOlD M07S MOBO M08S M090

NIROP
FEBRUARY 1991 SAMPLING

M09S

TR I CHLOROFLUOROMETHANE UG/L 10 U 10 U 10 250 U 10
VINYL CHLORIDE UG/L 10 U 10 U 10 250 U 10
METHYLENE CHLORIDE UG/L 5 U 5 U 5 120 U 5
1,1-DICHLOROETHENE UG/L 5 U 5 U 3 120 U 5
1,1-DICHLOROETHANE UG/L 4 J 5 U 5 120 U 3
1,2-DICHLOROETHENE (TOTAL) UG/L 10 5 U 92 120 U 7
CHLOROFORM UG/L 5 U 5 U 5 U 120 U 5
1, 1, 1-TRI CHLOROETHANE UG/L 5 U 4 J 5 U 120 U 2
TR I CHLOROETHENE UG/L 40 100 21000 0 3100 78
BENZENE UG/L 5 5 5 U 120 U 5
TETRACHLOROETHENE UG/L 5 1 1 J 22 J 3
TOLUENE UG/L 5 5 5 U 120 U 5
ETHYLBENZENE UG/L 5 5 5 U 120 U 5
XYLENES (TOTAL) UG/L 5 5 5 U 120 U 5

U ;;; Undetected
B ;;; Present in Method Blank
J ;;; Estimated Concentration
D = Reported vaLue is from a second anaLytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC
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----- ---- --- -------
SUMMARY OF ANALYTICAL RESULTS
WATER VOLATl LES

PARAMETER UNITS M100 M101 M10S M110 M11S

NIROP
FEBRUARY 1991 SAMPLING

M120

TRICHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0 I CHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0 I CHLOROETHANE UG/L 5 U 5 U 17 5 U 5 U 0.8 J
1,2-0ICHLOROETHENE (TOTAL) UG/L 5 U 5 U 3200 5 U 5 U 7
CHLOROFORM UG/L 5 U 5 U 5 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 5 U 5 U 17 5 U 5 U 5 U
TR I CHLOROETHENE UG/L 5 U 0.5 J 550 1 J 25 20
BENZENE UG/L 5 U 5 U 5 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 U 52 5 U 5 U 5 U
TOLUENE UG/L 5 U 5 U 5 2 J 5 u 0.7 J
ETHYLBENZENE UG/L 5 U 5 U 5 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 5 U 5 U 5 U

U :: Undetected
B :: Present in Method Blank
J = Estimated Concentration
D = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



------------~--~---

SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATILES

NIROP
FEBRUARY 1991 SAMPLI NG

PARAMETER UNITS M12S M13D M13S M14D M14S M15S

----------------------------------------------------- .. --_ .. __ .... _--- .. ---_ .. -- .. ----------- .. --_ .... _... __ ........... _.... --------------------------------------------------------------------
TRICHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 4 J 5 U 5 U
1,1-DICHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1, 1-DI CHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1- TR I CHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TRI CHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 3 J
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE UG/L 5 U 1 J 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 2 J 5 U 5 U 5 U 5 U

U = Undetected
B = Present in Method Blank
J = Estimated Concentration
D = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project #: 1870.54 FILE: W2voc



---_ .. __ ... _--
SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATILES

- -- ----
NIROP
FEBRUARY 1991 SAMPLING

PARAMETER UNITS M16S M17S M18S M19S M20S M21S

TRICHLOROFLUOROMETHANE UG/L 10 U 10 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 4 J 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 5 U 5 U 4 J 5 U
1,1-DICHLOROETHENE UG/L 5 U 5 2 J 5 U 5 U 5 U
1,1-DICHLOROETHANE UG/L 5 U 5 5 U 5 U 5 U 2 J
1,2-DICHLOROETHENE (TOTAl) UG/L 5 U 16 2000 0 5 U 5 U 14
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1, 1, 1-TRICHLOROETHANE UG/L 5 U 5 U 5 U 0.9 J 5 U 15
TR I CHLOROETHENE UG/L 78 83 4000 0 6 2 J 1000 BD
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 0.8 J 5 1 J 0.9 J 5 U 67
TOLUENE UG/L 5 U 5 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 5 U 5 U 5 U 5 U

U '" Undetected
B = Present in Method Blank
J = Estimated Concentration
o = Reported vaLue is from a second anaLyticaL run because the value exceeded the caL ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



----- --- ------ .. ----
SUMMARY OF ANALYT I CAL RESULTS
WATER VOLATILES

PARAMETER UNITS M22S M23S M24S M25S QC007

NIROP
FEBRUARY 1991 SAMPLING

QCo08

TRICHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIOE UG/L 3 J 5 U 5 U 5 U 5 U 5 U
1,1-0ICHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0ICHLOROETHANE UG/L 5 U 5 U 2 J 5 U 2 J 3 J
1,2-0ICHLOROETHENE (TOTAL) UG/L 22 5 U 36 5 U 5 U 10
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 3 J 1 J 5 U 5 U 0.7 J 5 U
TRICHLOROETHENE UG/L 77 3 J 2 J 5 U 22 B 42
BENZENE UG/L 5 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 6 3 J 5 U 5 U 5 U 5 U
TOLUENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U

U = Undetected
B = Present in Method Blank
J :: Estimated Concentration
o :: Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



--- .. ---- - .. .. ----- .. .. -
SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATI LES

PARAMETER UNITS QCD09 QCD10 QCD11 QCF09 QCF10

NIROP
FEBRUARY 1991 SAMPLING

QCF11

TR I CHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0I CHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0I CHLOROETHANE UG/L 2 J 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) UG/L 7 5 U 5 U 5 U 5 U 5 U
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 2 J 5 U 5 U 5 U 0.5 J 1 J
TR I CHLOROETHENE UG/L 68 27 0.7 J 5 U 5 U 5 U
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 3 J 5 U 5 U 5 U 5 U 5 U
TOLUENE UG/L 5 U 5 U 5 U 5 U 5 U 0.9 J
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U

U '" Undetected
B '" Present in Method Blank
J '" Estimated Concentration
o = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC



----~-~~----~-----~

SUMMARY OF ANALYTI CAL RESULTS
WATER VOLATILES

PARAMETER UNITS QCF12 QCF13 QCF14 QCF15 QCF16

NIROP
FEBRUARY 1991 SAMPLING

QCF17

TR I CHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0I CHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1 , 1-TR I CHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 0.7 J
TR I CHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE UG/L 0.8 J 5 U 5 U 2 J 0.9 J 1 J
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 2 J 5 U 5 U

U = Undetected
B = Present in Method Blank
J = Estimated Concentration
o = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: 1l2VOC
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SUMMARY OF ANALYT I CAL RESULTS
WATER VOLATILES

PARAMETER UNITS QCF18 QCF19 QCT10 QCT12 QCT13

NIROP
FEBRUARY 1991 SAMPLING

QCT14

TRICHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0 I CHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-0ICHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,2-0ICHLOROETHENE (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TRICHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE UG/L 1 J 0.8 J 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U

U ::: Undetected
B = Present in Method Blank
J = Estimated Concentration
o = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC
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SUMMARY OF ANALYTl CAL RESULTS
WATER VOLATILES

PARAMETER UNITS QCT15 QCT16 QCT17 QCT18 QCT19

NIROP
FEBRUARY 1991 SAMPLING

QCT20

TRICHLOROFLUOROMETHANE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE UG/L 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLOR IDE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U
CHLOROFORM UG/L 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1-TRICHLOROETHANE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TRICHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
BENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TETRACHLOROETHENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
ETHYLBENZENE UG/L 5 U 5 U 5 U 5 U 5 U 5 U
XYLENES (TOTAL) UG/L 5 U 5 U 5 U 5 U 5 U 5 U

U = Undetected
B = Present in Method Blank
J = Estimated Concentration
o = Reported value is from a second analytical run because the value exceeded the cal ibration limit in the first run

Report Generated 04/10/91 Project # : 1870.54 FILE: W2VOC
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SUMMARY OF ANALYT I CAL REsULTS
WATER METALS

PARAMETER UNITS AT02 FMC33 M01D MOlI M01PC

NIROP
FEBRUARY 1991 SAMPLING

M01S

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
1430.00

3.00 UW
112.00

50.00 U
1160.00

3.00 U
43.50

50.00 U
95.90
3.00 U

897.00

135.00
648.00

3.00 UW
20.00 U

95.80
128.00

3.00 U
2090.00

72.80
1690.00

3.00 UW
292.00

U = Undetected
W= Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYT I CAL RESULTS
WATER METALS

PARAMETER UNITS M02D M021 M02PC M02S M03D

NIROP
FEBRUARY 1991 SAMPLI NG

M031

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
305.00

3.00 U
109.00

111.00
931.00

3.00 U
20.00 U

50.00 U
51.00
3.00 U

715.00

99.90
807.00

3.00 UW
136.00

54.00
25.10
3.00 U

20.00 U

50.00 U
401.00

3.00 U
20.00 U

U = Undetected
W'" Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYT I CAL RESULTS
~ATER METALS

PARAMETER UNITS M03PC M03S M04D M041 M04pc

NIROP
FEBRUARY 1991 SAMPLI NG

M04s

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
15.60
3.00 U

301.00

87.40
1000.00

3.00 U~

74.60

62.30
82.00
3.00 UW

56.00

54.90
212.00

3.00 U
20.00 U

58.30
25.10
3.00 U~

1750.00

51.70
8.90

18.50
512.00

U = Undetected
W= Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Addi ti ons (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: ~2MET
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SUMMARY OF ANALYTI CAL RESULTS
WATER METALS

PARAMETER UNITS M050 M051 M05PC MOSS M060

NIROP
FEBRUARY 1991 SAMPLING

M06S

'BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
93.40
3.00 U

258.00

50.00 U
948.00

3.00 UII
32.70

50.00 U
135.00

3.00 U
376.00

52.80
1400.00

3.00 U
216.00

57.40
206.00

3.00 U
149.00

50.00 U
591.00

3.00 U
370.00

U = Undetected
W;: Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S;: The reported va l ue was determi ned by the Method of Standard Addi t ions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET



-------
SUMMARY OF ANALYTI CAL RESULTS
WATER METALS

- --- --- -----
NIROP
FEBRUARY 1991 SAMPLING

PARAMETER UNITS MOlD M07S MOBO M08S M09D M09S

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

94.80
404.00

3.00 U
611.00

50.00 U
4200.00

8.60
102.00

59.60
291.00

3.00 U
125.00

53.10
1780.00

3.00 U
219.00

50.00 U
64.30

. 3.00 U
1360.00

62.50
130.00
125.00
166.00

U" Undetected
W" Post-digestion spike for Furnace AA anaLysis is out of control limits (85-115%), while saq>le absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FI LE: W2MET
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SUMMARY OF ANALYT I CAL RESULTS
WATER METALS

PARAMETER UNITS M100 M101 M10S M110 M11S

NIROP
FEBRUARY 1991 SAMPLI NG

M120

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
169.00

3.00 U
20.00 U

50.00 U
768.00

3.00 UW
20.00 U

50.00 U
1190.00

3.00 UW
357.00

50.00 U
196.00

3.00 UW
20.30

50.00 U
5.00 U
5.40

233.00

50.00 U
223.00

3.00 U
20.00 U

U = Undetected
W= Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S = The reported va l ue was determined by the Method of Standard Addi t ions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYT I CAL RESULTS
WATER METALS

PARAMETER

BARIUM
MANGANESE
SELENIUM
ZINC

UNITS

UG/L
UG/L
UG/L
UG/L

M12S

50.00 U
1840.00

5.50
525.00

MBo

50.00 U
197.00

3.00 U
20.00 U

M13S

77.70
1940.00

3.00 UW
1330.00

M140

50.00 U
162.00

3.00 U
21.20

M14S

202.00
926.00

12.20
1730.00

NIROP
FEBRUARY 1991 SAMPLING

M15S

50.00 U
1320.00

3.00 U
2100.00

U = Undetected
W= Post-digestion spike for Furnace AA anaLysis is out of controL Limits (85-115%), whi Le sampLe absorbance is Less than 50% of spike absorbance
S = The reported vaLue was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYT I CAL RESULTS
WATER METALS

PARAMETER UNITS M16S M17S M18S M19S M20S

NIROP
FEBRUARY 1991 SAMPLING

M21S

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
1480.00

3.00 UW
1540.00

50.00 U
457.00

3.20
2080.00

70.90
1030.00

3.00 UW
902.00

50.00 U
153.00

3.00 UW
1960.00

73.00
456.00

5.70 S
220.00

71.50
1290.00

27.70 S
20.00 U

U = Undetected
W= Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sa~le absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYTI CAL RESULTS
WATER METALS

PARAMETER UNITS M22S M23S M24S M25S QC007

NIROP
FEBRUARY 1991 SAMPLING

QC008

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

118.00
353.00
63.60
20.00 U

50.00 U
7.30

39.20 S
20.00 U

51.40
921.00

3.00 UW
20.00 U

50.00 U
932.00

3.00 U
20.00 U

114.00
906.00

3.00 U
20.00 U

90.70
402.00

3.00 U
594.00

U '" Undetected
W'" Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYTI CAL RESULTS
IJATER METALS

PARAMETER UNITS QCD09 QCD10 QCD11 QCF09 QCF10

NIROP
FEBRUARY 1991 SAMPLING

QCF11

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
68.00
3.00 U

1520.00

54.90
206.00

3.00 U
151.00

60.50
23.90
3.00 UIJ

1880.00

50.00 U
5.00 U
3.00 U

20.00 U

50.00 U
5.00 U

, 3.00 U
20.00 U

50.00 U
5.00 U
3.00 U

20.00 U

U = Undetected
IJ = Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while saq>le absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: 1J2MET
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SUMMARY OF ANALYTI CAL RESULTS
WATER METALS .

PARAMETER UNITS QCF12 QCF13 QCF14 QCF15 QCF16

NIROP
FEBRUARY 1991 SAMPLING

QCF17

BARIUM
MANGANESE
SELENIUM
ZINC

UG/L
UG/L
UG/L
UG/L

50.00 U
5.00 U
3.00 UW

20.00 U

50.00 U
5.00 U
3.00 U

20.00 U

50.00 U
5.00 U
3.00 Uw

20.00 U

50.00 U
5.00 U
3.00 U

20.00 U

50.00 U
5.00 U
3.00 U

20.00 U

50.00 U
5.00 U
3.00 U

20.00 U

U = Undetected
W= Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), whi le sample absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET



-------------_.. ----
SUMMARY OF ANALYTI CAL RESULTS
WATER METALS

PARAMETER

BARIUM
MANGANESE
SELENIUM
ZINC

UNITS

UG/L
UG/L
UG/L
UG/L

QCF18

50.00 U
5.00 U
3.00 U

28.40

QCF19

50.00 U
5.00 U
3.00 U

20.00 U

NIROP
FEBRUARY 1991 SAMPLI NG

U = Undetected
W= Post-digestion spike for Furnace AA analysis is out of control limits (85-115%), while sample absorbance is less than 50% of spike absorbance
S = The reported value was determined by the Method of Standard Additions (MSA)

Report Generated 04/10/91 Project #: 1870.54 FILE: W2MET
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SUMMARY OF ANALYT I CAL RESULTS
WATER PESTICIDES/PCBs

PARAMETER UNITS M01S M021 M03S M04s M06s

NIROP
FEBRUARY 1991 SAMPLING

M08S

ALPHA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
BETA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DELTA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
GAMMA-BHC {LINDANE} UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ALDRIN UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR EPOXIDE UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ENDOSULFAN I UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DIELDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN II UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDD UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN SULFATE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DDT UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.51 X
METHOXYCHLOR UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
ENDRIN KETONE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ALPHA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
GAMMA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
TOXAPHENE UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR-1016 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR-1221 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1232 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1242 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1248 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1254 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR -1260 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

U = Undetected
X = Data was entered manuaIIy

Report Generated 04/10/91 Project # : 1870.54 FILE: W2PCB
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SUMMARY OF ANALYTI CAL RESULTS
WATER PESTICIDES/PCBs

PARAMETER UNITS M101 M15S M18S M21S M24S

NIROP
FEBRUARY 1991 SAMPLING

QCD07

ALPHA-SHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
BETA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DELTA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
GAMMA-BHC (LINDANE) UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ALDRIN UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR EPOXIDE UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ENDOSULFAN I UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DIELDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4 ' -DDE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN II UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-000 UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENOOSULFAN SULFATE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-DOT UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
METHOXYCHLOR UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
ENORIN KETONE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ALPHA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
GAMMA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
TOXAPHENE UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR-1016 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1221 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR-1232 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1242 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1248 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1254 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR-1260 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

U = Undetected
X = Data was entered manua IIy

Report Generated 04/10/91 Project # : 1870.54 FILE: 1J2PCB
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SUMMARY OF ANALYT I CAL RESULTS
WATER PESTICIDES/PCBs .

PARAMETER UNITS QCF09 QCF10 QCF11 QCF12 QCF13

NIROP
FEBRUARY 1991 SAMPLING

QCF14

ALPHA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
BETA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DELTA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
GAMMA-BHC (LINDANE) UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ALDRIN UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR EPOXIDE UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ENDOSULFAN I UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DIELDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4 ' -DDE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN II UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4 1 -000 UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN SULFATE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4 1 -DDT UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
METHOXYCHLOR UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
ENORIN KETONE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ALPHA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
GAMMA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
TOXAPHENE ·UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR-1016 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1221 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1232 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1242 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1248 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1254 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR -1260 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

U = Undetected
X = Data was entered manually

Report Generated 04/10/91 Project # : 1870.54 FILE: W2PCB
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SUMMARY OF ANALYTI CAL RESULTS
WATER PESTICIDES/PCBs

NIROP
FEBRUARY 1991 SAMPLING

PARAMETER UNITS QCF15 QCF16 QCF17 QCF18 QCF19
...._-------------------------------- ...... _----------- ...... _---------------_._ .. _-------------------------------- .. _---------- ... ------ ............ --- ........
ALPHA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
BETA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DELTA-BHC UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
GAMMA-BHC (LINDANE) UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ALDRIN UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
HEPTACHLOR EPOXIOE UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
ENDOSULFAN I UG/L 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U
DIELDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-00E UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDRIN UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN II UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4 1 -000 UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ENDOSULFAN SULFATE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
4,4'-ODT UG/L 0.10 U 0.10 U 0.36 X 0.10 U 0.10 U
METHOXYCHLOR UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
ENDRIN KETONE UG/L 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
ALPHA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
GAMMA-CHLORDANE UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
TOXAPHENE UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR-1016 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR-1221 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1232 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1242 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1248 UG/L 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
AROCLOR -1254 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
AROCLOR -1260 UG/L 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

U = Undetected
X = Data was entered manuaIIy

Report Generated 04/10/91 Project # : 1870.54 FILE: W2PCB
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WATER VOLATILES FOR FRIDLEY CITY WELL #13



PARAMETER RESULT UNITS
========== ====== =====

CHLOROMETHANE <2.0 ug!l
BROMOMETHANE <2.0 ug/l
VINYL CHLORIDE <1~0 ug/l
01CHLORODI FLUOROMETr-IANE <2.0 ug/l
CHLOROETHANE <2.0 ug/!
METHYLENE CHLORIDE <1.0 ug/1
FLUOROTR1CHLOROMETHANE <2.0 ug!1
1,1-D1CHLOROETHYLENE <1.0 ug/1
1,1-DICHLOROETHANH <1.0 ug/l
1,2-DICHLOROETHYLENE (TOTAL) <1.0 ug/1
CHLOROFORM 3.4 ug!l
l,2-DICHLOROETHANE <1.0 ug/1
l,l,l-TRICHLOROETHANE <2.0 ug/1
CARBON TETRACHLORIDE <1.0 ug!l
BROMODICHLOROMETHANE <1.0 ug/1
1,2-D1CHLOROPROPANE <1.0 ug/1
CIS-l.,3-DICHLOROPROPYLENE <2.0 ug/l
TRICHLOROETHYLENE <2.0 ug!l
BENZENE <1.0 ug/l
l,l,2-TRICHLOROETHANE <1.0 ug!l
TRANS-l,3-DICHLOROPROPYLENE <2.0 ug/!
CHLORODIBROMOMETHANE <1.0 ug/1
2-CHLOROETHYLVINYL ETI~ER <5.0 ug/1
BROMOFORM <1.0 ug/1
TETRACHLOROETHYLENE <2.0 ug/l
l,l,2,2-TETRACHLOROETHANE <2.0 ug/1
TOLUENE <1.0 ug!l
CHLOROBENZENE' <1.0 ug/1
ETHVLBENZENE <1.0 ug/!
1,3-DICHLOROBENZENE <1.0 ug/1
1,2-DICHLOROBENZENn <1.0 ug/l
1,4-DICHLOROBENZENE <1.0 ug/1

REPORT DATE: 02/28/91
COLLECTION DATE: 02/14/91
STATION 1D: FW13
SAMPLE COLLECTOR: JMM!~~

VOLATILE ORGANIC ANALYSIS REPORT - METHOD 601 & 602

Mark Mieritz, Organl Supcrvlsor

page: 1
CLIENT: NIROP
SAMPLE i/: 62114
PROJECT if: 01870.80
WORK ORDER #: 910215-0187080
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page: 1

REPORT DATE: 02/28/91
COLLECTION DATE: 02/14/91
STATION 10: QCTll
SAMPLE COLLECTOR: JMM/MH

CLIENT: NIROP
SAMPLE #: 62115
PROJECT #: 01870.80
WORK ORDER #: 910215-0187080
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VOLATILE ORGANIC ANALYSIS REPORT - METHOD 601 & 602

PARAMETER RESULT UNITS
========= ====== = ==;:::;=

CHLOROMETHANE <2.0 ug/l
BROMOMETHANE <2.0 ug/l
VINYL CHLORIDE <1.0 uS/1
DICHLORODIFLUOROMETHANE <2.0 uS/!
CHLOROETHANE <2.0 ug/!
METHYLENE CHLORIDE <1. 0 ug/!
FLUOROTRICHLOROMETHANE <2.0 ug/1
1,1-0ICHLOROETHYLENE <1.0 uS/1
l,l-DICHLOROETHANE <1.0 ug/!
l,2-DICHLOROETHYLENE (TOTAL) <1.0 ug/!
CHLOROFORM <1.0 ug/l
l,2-0ICHLOROETHANE <1.0 ug/!
1,1,1-TRICHLOROETHANE ' <2.0 ug/1
CARBON TETRACHLORIDE <1.0 uS/l
BROMODICHLOROMETHANE <1.0 ug/!
l,2-DICHLOROPROPANE <1.0 ug/!
CIS-l,3-DICHLOROPROPYLENE <2.0 ug/l
TRICHLOROETHYLENE <2.0 ug/!
BENZENE <1.0 ug/1
1,1,2-TRICHLOROETHANE <1.0 ug/!
TRANS-1,3-DICHLOROPROPYLENE <2.0 ug/l
CHLORODIBROMOMETHANE <1. 0 ug/!
2-CHLOROETHVLVINYL ETHER <5.0 ug/1
BROMOFORM <1.0 ug/!
TETRACHLOROETHYLENE <2.0 ug/l
l,1,2,2-TETRACHLOROETHANE <2.0 ug/!
TOLUENE <1.0 ug/!
CHLOROBENZENE <1.0 ug/1
ETHYLBENZENE <1.0 ug/!
1,3-DICHLOROBENZENE <1.0 ug/l
l,2-DICHLOROBENZENE <1.0 ug/!
l,4-DICHLOROBENZENE <1.0 ug/!

Mark Mieritz, Organic 'upervlsor
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APPENDIX D

DATA AND CALCULATIONS FOR DETERMINING HYDRAULIC CONDUCTIVITY
OF WELL 10-1
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I
I A Q T E SOL V RES U L T S

I
04/15/91 17:01:39

I Problem title:

PROBLEM DEFINITION

NIROP WELL 101

ESTIMATION RESULTS

Bouwer and Rice (unconfined aquifer slug test)

3
0.083
0.33
77 .2
17.1
52.3
3.13

Knowns and Constants:II No. of data points .
Radius of well casing ,
Radius of well .

I Aquifer saturated thickness .
Well screen length .
Static height of water in well .
Log(Re/Rw) .

I
II Analytical method:

Std. Error
1. 7797E-004
3.0372E-00I

Estimate
8.3016E-004 +/­
9.7505E-00I +/-

K
yO

I PARAMETER ESTIMATES

I

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:
Number of residuals , .
Number of estimated parameters .
Degrees of freedom .
Residual mean .
Residual standard deviation .
Residual variance .

1
1
1

Weight

-0.001331
0.0099586
-0.018672

Residual

3
2
1
-0.003348
0.0212
0.0004496

0.26133
0.070041
0.018772

Calculated

0.26
0.08

0.0001

Observed

1
2
3

Time

I
I
I Model Residuals:

I
I
I
I

I ANALYSIS OF MODEL RESIDUALS

I
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NIROP WELL 101
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