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1. PURPOSE AND SCOPE 

This report summarizes the activities and findings of the November 

1986 ground water sampling round conducted at the Naval Industrial 

Reserve Ordnance Plant (NIROP) in Fridley, Minnesota. The objectives of 

this report are to present the data obtained during the investigation, 

document the work performance, and evaluate the utility of the data 

collected. 

This report includes the following: 

Field data collected by RMT during the week of November 17, 
1986. 

Laboratory results of ground water samples analyzed by the 
U.S. Army Corps of Engineers Waterways Experiment Station and 
Missouri River Division Laboratories. 

Data presentations include listings of the laboratory data 
sheets and summaries of data using the presentation format 
from the Draft Interim Report. 

Quality control activities include the following: 

- recoveries of matrix and surrogate spike samples. 

- recoveries of external standard samples. 

- relative percent differences in duplicate samples. 

- analysis of rinsate and trip blanks. 

Discussion of the results of the November 1986 sample round 
relative to the Draft Conceptual Workplan and the overall data 
base with emphasis on previously undetected constituents and 
trends in constituent concentrations. 

1120.09 926:RPT:frid0305 1 . 
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2. PROJECT DESCRIPI'ION 

2.1 Introduction 

The A-E Quality Control Summary Report has been prepared by RMT, 

Inc., of Madison, Wisconsin for the U.S. Army Corps of Engineers (COE) 

under Modification No. POOOOl to Contract DACA45-86-C-0015 dated 

September 10, 1986. This report summarizes the activities and findings 

of the November 1986 sampling of the 34 ground water monitoring wells at 

the NIROP in Fridley, Minnesota (Figure 1 and Plate 1). In addition to 

samples from the 34 monitoring wells, blind duplicate samples, trip 

blanks, and rinsate blanks were submitted and analyzed for QA/QC 

purposes. Samples for volatile organic compound analyses were also 

split with the Minnesota Pollution Control Agency (MPCA) at 12 wells. 

Sampling was done in accordance with procedures outlined in the A-E 

Quality Control and Sampling Plan for Ground Water Sampling (RMT, 

1986a). 

2.2 Background 

The NIROP is a Department of Defense-owned, contractor-operated 

facility. This project is part of the Department of Defense Installa

tion Restoration Program (IRP). RMT, Inc.'s involvement at the NIROP 

began in June 1986. Primary objectives at that time were to: 

1) summarize previous investigations and develop preliminary remedial 

alternatives in an Interim Report; 2) outline proposed activities and 

schedules in a Conceptual Workplan; and 3) complete a COE document 

regarding waste excavation. The issuance of Contract Modification 

POOOOl to perform a comprehensive ground water sampling round was the 

1120.09 926:RPT:frid0305 2 
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first step in meeting the major recommendations presented in the Draft 

Conceptual Workplan (RMT, 1986c). 

Prior to November 1986, seven rounds of ground water sampling had 

been performed at the NIROP since October 1983. Results from those 

seven rounds were used to prepare a list of parameters for analysis as 

explained in the A-E Quality Control and Sampling Plan (RMT, 1986a). 

Analyses were to be performed for the following constituents: 

1. Volatile Organics - EPA Method 8240 (plus quantitation of CIS-
1,2-dichloroethylene, methyl ethyl ketone, total xylenes, and 
tentative identification and concentration estimation of the 
five (5) non-list peaks of greatest apparent concentration 
using a comparison of sample spectra and their nearest library 
matches). 

2. 

3. 

Dissolved (filtered) major cations 
sodium, and potassium. 

calcium, magnesium, 

Anions (filtered) 
chloride. 

alkalinity, sulfate, nitrate, and 

4. Dissolved (filtered) trace elements arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, silver, copper, 
manganese, nickel, zinc. 

5. Total (unfiltered) trace elements - arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, silver, copper, manganese, 
nickel, zinc, from 3 monitoring wells. 

6. Total cyanide. 

The data gathered during this sampling round were intended to 

provide additional information for the following uses: 

Definition of contaminant migration. 

Identification of potential contaminant sources. 

Changes in contaminant concentrations with time. 

Evaluation of representativeness of well locations. 

1120.09 926:RPT:frid0305 4 
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Identification of specific chemical contaminants that may not 
have been detected or analyzed in previOUS phases of the site 
investigation. 

Analysis of partitioning of specific trace metals or elements 
between the dissolved and nondissolved phases. 

1120.09 926:RPT:frld0305 5 
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3. SAMPLING PROCEDURES 

3.1 Planned Procedures 

This section outlines field procedures which were to be used by RMT 

personnel. Planned sampling procedures were presented in Section 2.3 of 

the A-E Quality Control and Sampling plan for Ground Water Sampling 

(RMT, 1986a). Procedures used by RMT were developed based on USEPA 

methods (Gibb, ~ al., 1981; Scalf, ~ al., 1981; US EPA , 1976a; USEPA, 

1976b; USEPA, 1977; USEPA, 1982). 

3.1.1 Well Purging 

Wells were purged to remove stagnant water from the well casing and 

to draw in water from the surrounding area. Purging was accomplished by 

one of two methods - bailing in small diameter wells or pumping at large 

diameter wells. Purging was continued until either 5 well volullES or 

until stable pH, conductivity, and temperature readings were reached. 

3.1.2 Sampling of Wells 

The following steps were taken to provide high-quality samples and 

to minimize the opportunity for cross-contamination between wells: 

Teflon bailers were used for sampling at all wells. The 
bailers were cleaned between wells with methanol and distilled 
water. 

New rope was used at each well. 

New, clean plastic dropcloth was used at each well to protect 
equipment from contact with soil around the well. 

1120.09 926:RPT:frid0305 6 
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3.1.3 Filtering 

Filtering in the field was required for some parameters to minimize 

the potential for chemical changes to the ground water samples and to 

collect a more representative sample of the water moving through the 

ground. Filtering was to be performed in the field because even short 

delays may significantly change the water chemistry. 

Parameters to be field-f iltered included the dissolved metals, 

cations, anions, and alkalinity. Samples collected for trace organic 

constituents or total trace elements were not to be filtered. 

The USEPA method for preservation of cyanide in water required 

determination of the presence, and possible removal, of sulfide at the 

time of sample collection and before the addition of a preservative. 

3.1.4 Sample Containers, Preservatives, and Bolding Times 

Sample containers for ground water samples, interlaboratory blind 

duplicates, and rinsate blanks were supplied by the Army Corps of 

Engineers Waterways Experiment Station (WES). Sample containers and 

analyses for intralaboratory blind duplicates, trip blanks, and rinsate 

blanks were supplied by the Army Corps of Engineers, Missouri River 

Division (MRD). Sample preservatives and holding times were outlined in 

Table 4 of the A-E Quality Control and Sampling Plan for Ground Water 

Sampling (RMT, 1986a). 

3.1.5 Documentation 

Field records of activities at the NIROP site were in the form of a 

daily log which also served as an A-E Daily Quality Control Report (A-E 

DQCR). Bound, serialized field notebooks were used for the daily logs. 

1120.09 926:RPT:frid0305 7 
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3.1.6 Sample Identification 

Each sample was identified as to its source (well or blank) using 

monitoring well designations as shown in Table 3 of the A-E Quality 

Control and Sampling Plan for Ground Water Sampling (RMT, 1986a). 

3.1.7 Chain-of-CUstody Procedures 

Chain-of-custody forms accompanied sample shipping containers to 

document the transfer of the shipping containers and samples from the 

field collection location to the laboratory receiving the samples for 

analysis. The procedures were implemented as described in the A-E 

Quality Control and Sampling Plan (RMT, 1986a). 

3.1.8 Sample Transportation 

The coolers were sealed, dated, and shipped to the appropriate 

laboratories using an overnight delivery service. Samples were shipped 

to the WES in Vicksburg, Mississippi, and quality assurance samples were 

sent to the MRD laboratory in Omaha, Nebraska. 

3.1.9 Well Repairs 

Prior to sampling of -wells 8-S and 4-PC, specific monitoring -well 

repairs were to be completed. RMT personnel were to effect repairs to 

well 4-PC and oversee subcontractor repairs to well 8-5. 

3.2 Impleaentation Problems 

This section details specific problems encountered during sampling 

activities. The corrective actions taken in response to the problems 

are described in Section 3.3. 

1120.09 926:RPT:frid0305 8 
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3.2.1 Saapling 

A deviation to outlined sampling procedures was the addition of 

split samples with MPCA personnel. Approximately one week prior to the 

sampling round, MPCA representative Lonna Beilke notified RMT that she 

would be on-site to split volatile organic samples at several wells. 

3.2.2 Sample Containers, Preservatives, and Holding Times 

The 48-hour recommended holding time for samples analyzed for 

nitrates could not be met for all samples collected at the NIROP. After 

the sampling was begun, RMT was informed that the WES laboratory would 

not receive samples on Saturday. Samples collected for ni trates late 

Thursday or on Friday would therefore not be received by the WES until 

Monday, approximately 12 to 36 hours beyond the recommended holding 

time. 

The samples shipped to the WES on Friday for Monday delivery were 

packed with twice the typical volume of ice. The WES laboratory noted 

that all the ice was melted upon receipt of the shipment. The temper

ature of the samples was not provided by the WES laboratory; therefore, 

it is not known whether the samples exceeded the recommended holding 

temperature. 

3.2.3 Well Repairs 

A problem developed when it became apparent that RMT personnel 

would complete sampling activities, except for well 8-S, on the day 

prior to scheduled repairs. Waiting for repairs would adversely affect 

successful completion of the schedule. 

1120.09 926:RPT:frid0305 9 
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3.2.4 Laboratory Analyses 

The A-E Field Quality Control and Sampling Plan (RMT, 1986a) 

specified that cis 1,2-dichloroethene was to be quantified separately 

from the trans 1,2-dichloroethene isomer. The WES laboratory data 

reports both isomers at identical concentrations (Appendix B) • 

Concentrations shown represent the total dichloroethene concentration. 

3.3 Corrective Actions Taken 

3.3.1 Sampling 

Upon notification from MPCA personnel regarding the request for 

split samples, RMT notified Tom Thiele, Army Corps of Engineers, Project 

Manager. Split samples were subsequently approved. Samples for 

volatile organic analysis were split at wells 6-D, 7-8, 8-D, 9-8, 9-D, 

10-8, 11-S, 15-S, 16-S, 17-8, 18-8, and 19-5. Four 40-ml glass vials 

with Teflon-lined septums were provided by the MPCA for each of the 

above wells. The samples were collected and handled in the same manner 

as the voe samples collected for the eOE. The vials were filled by RMT 

personnel and picked up daily by MPCA personnel during the week of 

sampling. 

3.3.2 Sample Containers, Preservatives and Bolding Times 

The nitrate holding time problem was solved through the cooperation 

of the MRD laboratory. Samples collected for nitrate analysis which 

would have exceeded the 48-hour holding time were shipped to the MRD 

laboratory for analysis. Samples collected late Thursday evening 

(November 20, 1986) were driven to RMT's office in Madison, Wisconsin, 

1120.09 926:RPT:frid0305 10 



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

on Friday (November 21, 1986). Samples for nitrate analysis were then 

shipped from Madison to the MRD laboratory for Saturday delivery. The 

remaining samples collected on November 20, were double-iced and shipped 

to the WES for Monday delivery. 

The WES notified the COE Project Manager that samples received 

Monday, November 24, arrived with melted ice. The WES reportedly 

indicated that the samples exceeded the specified holding temperature. 

However, the actual temperature reading and measurement time were not 

reported. The situation was discussed by the COE Project Manager and 

RMT, and it was agreed that the samples would be analyzed as originally 

planned. 

3.3.3 Well Repairs 

The well repair scheduling problem was resolved with the aid of the 

u. S. 'Navy Plant representative. It was determined that the five-foot 

long Teflon bailer used by RMT would pass the bend in the casing of well 

8-S. Therefore, well 8-8 was sampled on Thursday, November 20, 1986. 

1120.09 926:RPT:frid0305 11 
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4. SUMMARY OF A-E DA.ILY QC REPORTS 

Section 4 has been divided into five subsections which include an 

A-E Daily QC Report for each sampling date. Information in this section 

was derived from the daily log book which has been included as 

Appendix A. 

4.1 Date: November 17, 1986 (Monday) 

a. Weather: At 9:30 a.m. the temperature was 22°F and the wind 
was from the north at 8 mph. By 4: 25 p.m. winds had 
decreased. 

b. RMT Personnel: Tom Koch and Jeff Chrisler were on site from 
7:30 a.m. until 8:45 p.m. 

c. Visitor Information: Lonna Beilke from the MPCA stopped by 
briefly to introduce herself and leave several 40-ml bottles 
for splitting samples. She arrived at 9:30 a.m. and departed 
by 9:45 a.m. 

d. Work Performed: The equipment storage area and clean area 
were established in classroom 1. Equipment checks, purging, 
and sampling of wells was initiated. 

e. Sampling Performed: 
sampled. Duplicate 
wells 3-S, 9-S, and 
was prepared. Split 
wells 9-5 and 15-S. 

Wells 3-S, FMC-33, 15-5, and 9-5 were 
samples 1, 2, and 3 were obtained from 
15-5, respectively, and a rinsate blank 
samples for the MPCA were collected from 

f. Field Analysis Performed: Air monitoring with an HNU 
photoionlzer was performed at each well. Readings were 
obtained for background, before and during purging. 
Conductivity, pH, and temperature measurements of ground water 
were taken during purging and at the time of sampling. 

g. Problems/Corrective Action: No problems noted. 

h. QC Activities: Three separate instrument calibration checks 
of the pH meter, conductivity meter, and HNU were performed at 
9:00 a.m., 3:00 p.m. and 6:30 p.m. 

i. Samples Shipped: No samples were shipped on November 17. All 
samples were iced, sealed, initialed, and kept in the custody 
of Tom Koch and Jeff Chrisler. 

1120.09 926:RPT:frid0305 12 
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4.2 Date: Novem~r 18. 1986 (Tuesday) 

a. Weather: At 8:30 a.m. it was sunny, 22°F, and winds were from 
the north to northwest at 5 mph. 

b. RMT Personnel: Tom Koch, Jeff Chris1er, and Karl Roovers were 
on site from 7:30 a.m. until 7:45 p.m. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

Visitor Information: Tomiann McDaniel from the U.S. Army 
Corps of Engineers was on site from 9:19 a.m. until 4:00 p.m. 
to observe sampling procedures. Lonna Beilke from the MPCA 
was on site from 12:51 p.m. until 5:45 p.m. to obtain split 
samples. 

Work Performed: 
continued. 

Equipment checks, purging, and sampling 

Sampling Performed: The following wells were sampled on this 
date: 1-PC, 2-S, 7-D, 17-8, 18-S, 19-8, 8-D, and 9-D. Split 
samples for the MPCA were collected from wells 8-D, 9-D, 17-S, 
18-S, and 19-5. 

Field Analysis Performed: Air monitoring and pH, 
conductivity, and temperature measurements of ground water 
continued. 

Problems/Corrective Action: No problems noted. 

QC Activities: Three separate instrument calibration checks 
of the pH meter, conductivity meter, and HNU were performed at 
8:50 a.m., 12:15 p.m., and 6:50 p.m. 

Samples Shipped: Samples shipped on November 18, included the 
following : 

• Duplicate 1 (3-8) to WES 
• Duplicate 2 (9-8) to WE8 
• Duplicate 3 (15-S) to WES 
• 3-S to WES and MRD 
• 9-S to WES and MRD 
• 15-S to WES and MRD 
• FMC-33 to WES 
• Rinsate Blank to WES and MRD 
• Trip Blank to WES and MRD 
• 8-D to WE8 
• 2-S to WES 
• 17-S to WES 
• 7-D to WES 
• 1-PC to WES 
• Trip Blank to WES 
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Split samples relinquished to the MPCA on November 18, 1986, 
--included the following: 

• 8-D 
• 9-5 
• 9-D 
• 15-5 
• 17-5 
• 18-8 
• 19-5 

4.3 Date: November 19, 1986 (Wednesday) 

a. Weather: At 7:15 a.m. the temperature was 21°F, the skies 
were overcast and wind was from the south at 20 mph. By 12:30 
p.m. temperature had increased and it was snowing. By 5:30 
p.m. winds had decreased to 5 to 10 mph from the south to 
southeast. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

RMT Personnel: Jeff Chrisler and Karl Roovers were on site 
from 7:15 a.m. until 8:30 p.m. 

Visitor Information: 
obtain split samples. 

Lonna Beilke arrived at 1: 30 p.m. to 
She left at 4:46 p.m. 

Work Performed: Equipment checks, purging, and sampling 
continued. Well repairs were completed on well 4-PC. 

Sampling Performed: The following wells were sampled on this 
date: 2-PC, 3-PC, 4-S, 4-PC, 5-S, 16-S, 10-S, 13-S, 14-S, and 
12-S. Split samples for the MPCA were collected from wells 
10-S and 16-5. 

Field Analysis Performed: Air monitoring and pH, conductivity 
and temperature measurements of ground water continued. 

Problems/Corrective Action: Classroom 1 needed by NIROP 
personel. Moved clean area to classroom 2. 

QC Activities: Three separate instrument calibration checks 
of the pH meter, conductivity meter, and HNU were performed at 
7:15 a.m., 1:30 p.m., and 8:00 p.m. 

Samples Shipped: Samples shipped on November 19 included the 
following: 

• 2-PC to WES 
• 3-PC to WES 
• 4-S to WES 
• 4-PC to WES 
• 5-S to WES 

1120.09 926:RPT:frid0305 14 
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• 16-S to WES 
~-Trfp Blank to WES -
• 18-S to WES 
• 19-5 to WES 
• 9-D to WES 

Split samples relinquished to the MPCA on November 19 included the 
following: 

• 10-5 
• 16-S 

4.4 Date: November 20, 1986 (Thursday) 

a. Weather: At 7:00 a.m. skies were overcast, the temperature 
was 20 6

, and wind was from the northwest at 25 mph. Winds 
decreased by 1:00 p.m. and by 7:30 p.m. temperature dropped to 
18°. 

b. 

c. 

d. 

e. 

g. 

h. 

i. 

RMT Personnel: Jeff Chrisler and Karl Roovers were on site 
from 7:00 a.m. until 1:00 a.m. (November 21). 

Visitor Information: Lonna Beilke of the MPCA arrived at 8:30 
a.m. and departed the site at 1:30 p.m. 

Work Performed: 
continued. 

Equipment checks, purging, and sampling 

Sampling Performed: The following wells were sampled on this 
date: 20-S, 11-s, 6-D, 7-S, 8-5, 1-5, I-D, 5-D, 2-D, 4-D, 
3-D, and 6-5. Split samples for the MPCA were collected from 
wells 6-D, 7-S, and 11-5. 

Field Analysis Performed: Air monitoring and pH, 
conductivity, and temperature measurements of ground water 
continued. 

Problems/Corrective Action: Classroom 2 
Moved clean area to far end of building. 
yet; however, the crew was ready to sample. 
Teflon bailer would work in bent well. 
well. 

needed for class. 
MW-8S not repaired 

Found that 5-foot 
Sampled unrepaired 

QC Activities: Three separate instrument calibration checks 
of the pH meter, conductivity meter, and HNU were performed at 
7:00 a.m., 1:40 p.m., and 12:55 a.m. (November 21). 

Samples Shipped: Samples shipped on November 20, included the 
following: 

1120.09 926:RPT:frid0305 15 
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· 20-S to WES 
-n ... ;;5 - to WES . 

· 6-D to WES 

· 7-S to WES 

· 8-S to WES 

· Trip Blank to WES 

· 10-S to WES 

· 13-S to WES 

· 14-S to WES 

· 12-8 to WES 

Split samples relinquished to the MPCA on November 20 included the 
following : 

• 6-D 
• 7-S 
• ll-S 

4.5 Date: November 21, 1986 (Friday) 

a. Weather: Weather not reported (no sampling activity). 

b. RMT Personnel: Jeff Chrisler and Karl Roovers arrived at the 
site at 7:00 a.m. and departed at 8:30 a.m. 

c. Visitor Information: No visitors. 

d. Work Performed: Packed equipment and drove to RMT in Madison, 
Wisconsin. Samples which were not shipped on November 20, 
were repackaged, new ice added (double ice for cooler to WES), 
and shipped. 

e. Sampling Performed: None. 

f. Field Analysis Performed: None. 

g. Problems/Corrective Action: Samples for nitrate analysis 
would exceed 48-hour holding time limit since the WES would 
not receive samples on Saturday. Samples for nitrates were 
sent to the MRD Laboratory. All other samples were shipped to 
the WES for Monday delivery_ 

h. QC Activities: Cooler sent to the WES for Monday delivery 
received double ice to meet preservative requirements. 

i. Samples Shipped: Samples shipped on November 21 included the 
following: 

• 1-5 to WES and MRD (nitrates only) 
• 1-D to WES and MRD (nitrates only) 
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• 5-D to WES and MRD (nitrates only) 
~-- 2-D ~o WES- and MRD (nitrates only) 
• 4-D to WES and MRD (nitrates only) 
• 3-D to WES and MRD (nitrates only) 
• 6-D to WES and MRD (nitrates only) 
• Rinsate Blank to WES and MRD (nitrates only) 
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5.. FIELD ANALYTICAL PROCEDURES 

5 .. 1 Planned Procedures 

This section outlines procedures which were to be used by RMT 

personnel during field analysis of environmental conditions. Field 

measurements included airborne (volatile) organic gases, ground water 

levels, and pH, conductivity, and temperature of ground water samples. 

The planned field analytical procedures for ground water measurements 

were described in Section 2.3 of the A-E Quality Control and Sampling 

Plan for Ground Water Sampling (RMT, 1986a). Planned procedures for the 

HNU (airborne organic gas measurements) were described in the Site

Specific Health and Safety Plan for Ground Water Sampling (RMT, 1986b). 

The daily log book (Appendix A) contains calibration check information 

for the above procedures. 

5 .. 1.1 Ground Water Level Measurement 

The measurement of ground water levels in wells was conducted in 

conjunction with ground water sampling. Ground water level measurements 

were made from an established reference point on the well casing by a 

battery-operated water-level indicator. The water level indicator was 

decontaminated between each well by rinsing with methanol and rinsing 

several times with deionized water. 

5.1.2 Measurement of pH 

The pH measurements were made electrometrically using a combination 

electrode and portable pH meter (Orion, Model 399A/F). Measurements 

were recorded to the nearest 0.1 pH unit. 

1120.09 926:RPT:frid0305 18 
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The meter was checked before~le~ving. for the NIROP and daily while 

on the NIROP for mechanical or electrical failures, weak batteries, and 

cracked or fouled electrodes. The meter and electrode also were checked 

against standard buffer solutions of known pH values (e.g., 4, 7, and 

10) three times per day. Replicate analyses were to agree within 0.1 pH 

units. 

Decontamination of the measurement equipment was accomplished by 

rinsing three times with distilled water and rinsing three more times 

with the next sample prior to obtaining a reading. 

5.1.3 Measurement of Conductivity 

A portable specific conductance meter, wheatstone bridge 

equivalent, was used (Yellow Springs Instruments, Model 33). The meters 

were checked before leaving for the NIROP and three times per day while 

in the field for weak batteries and mechanical or. electrical failures. 

The conductivity cells were cleaned and checked against potassium 

chloride standards. Replicate field analyses were to agree within ± 15 

percent. 

Results were expressed in micromhos/centimeter (umhos/cm) corrected 

to 25°C, and reported to the nearest ten units. 

5.1.4 Measurement of Temperature 

Field thermometers were calibrated against a National Bureau of 

Standards (NBS) certified thermometer before leaving for the NIROP. 

Field readings were recorded to the nearest 1°C. 

1120.09 926:RPT:frid0305 19 
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5.1.5 Measurement of Trace Gases 

Air monitoring for trace organic gases was performed with an HNU 

Systems Model PI 101 photoionization detector. The primary purpose of 

air monitoring was for health and safety reasons as described in Section 

4 of the Site-Specific Health and Safety Plan for Ground Water Sampling 

(RMT, 1986b). The detector was checked three times per day for 

mechanical or electrical failures, battery condition and calibration 

(using a benzene span gas standard). 

5.2 Imple.entation Problems 

No problems were encountered during implementation of field 

analytical procedures. 

5.3 Corrective Actions Taken 

No corrective actions were necessary in regard to field analytical 

procedures. 

1120.09 926:RPT:fr1d0305 20 



I 
I 
I 
I 
I 
I 
I 
I 
I, 

I 
I 
I 
,I 

I 
I 
I 
I 
I 
I 

6. DATA PRESENTATION 

6.1 Ground Water Levels 

Ground water levels were measured in the monitoring wells at the 

NIROP from November 17 through 20, 1986, immediately before each well 

was purged and sampled. The results are summarized in Table 6-1. There 

are no apparent measurement errors in the data set. 

Water levels rose in all wells except 20-S since September 1986; 

with level increases ranging from 0.24 to 1.91 feet. In general, the 

greatest increases appeared in the deep alluvial and bedrock wells and 

in water table wells immediately southwest of the NIROP building. The 

flow directions represented by the November data are similar to those 

shown in the final Interim Report (RMT, 1987). 

6.2 Ground Water ~lity 

6.2.1"- Major Ion Chemistry 

The :field measurements are summarized in Table 6-2 and laboratory 

data are summarized by well and by constituent in Appendices Band C, 

respectively. Original laboratory data from the WES and MRD are 

included in Appendix D and the chain-of-custody records are in 

Appendix E. 

The average ground water temperature was 10°C, regardless of sample 

depth or location. The pH increases with depth, from 7.2 S. U. in the 

water table wells to 7.8 S.U. in the bedrock piezometers. There is no 

apparent areal trend to the pH data. There is a small decrease in mean 

specific electrical conductance (SEC) with depth, from 1020 umhos/em at 

the water table to 800 umhos/em at the bedrock. The highest SEC values 
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TABLE 6-1 

WATER LEVEL MEASUREMENTS AND WELL PURGING INFOrufATION 

Top of Measured Length of Gallons 
Casing Depth to Water Depth to Water Column of Water Gallons 

Well Elevation Water Elevation Well Bottom in Well Per Well of Water 
No. Purge Date (MSL) (Feet) (MSL) (Feet) (Feet) Volume Purged 

1-5 1l/20/86 837.14 20.89 816.25 34.63 13.74 2.0 6.7 

1-0 11/20/86 836.75 20.65 816.10 114.87 94.22 15.3 46.1 

I-PC 11/18/86 837.63 20.77 816.86 192.85 172.08 120.0 600.0 

2-S 1l/18/86 836.07 20.00 816.07 34.27 14.27 2.2 11.6 

2-D 11/20/86 386.04 19.92 816.12 111.86 91.94 15.0 45.0 

2-PC 11/19/86 838.05 21.70 816.35 161.83 140.13 92.0 500.0 

3-S 11/17/86 836.75 20.75 816.00 34.96 14.21 2.3 11.5 

3-D 11/20/86 837.48 21.91 815.57 79.95 58.04 9.4 47.3 

3-PC 11/19/86 839.21 22.81 816.40 158.59 135.78 90.0 270.0 

4-5 11/19/86 837.45 21.00 816.45 33.94 12.94 2.2 11.0 

4-D 11/20/86 834.79 25.12 809.67 120.38 95.26 15.5 77 .6 

4-PC 11/19/86 834.75 18.78 815.97 161.20 142.42 93.0 280.0 

5-5 11/19/86 835.06 19.97 815.09 33.87 13.90 2.2 6.8 

5-D 11/20/86 836.00 19.88 816.12 116.05 96.17 15.6 78.4 

6-S 11/20/86 835.73 20.86 814.87 34.55 13.69 2.2 6.7 

6-D 11/20/86 835.69 25.81 809.88 129.75 103.94 17.0 51.0 

7-5 11/20/86 835.97 19.80 816.17 29.34 9.54 1.6 7.8 

7-0 11/18/86 835.63 28.45 807.18 110.46 82.01 54.0 270.0 

8-S 11/20/86 835.76 19.69 816.07 29.51 9.82 1.6 4.8 

8-0 11/18/86 834.02 25.12 808.90 127.65 102.53 67.0 270.0 
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--------------~----TABLE 6-1 (Cont'd) 

WATER LEVEL MEASUREMENTS AND WELL PURGING INFOru1ATION 

Top of Measured Length of Gallons 
Casing Depth to Water Depth to Water Column of Water Gallons 

Well Elevation Water Elevation Well Bottom in Well Per Well of Water 
No. Purge Date (MSL) (Feet) (MSL) (Feet) (Feet) Volume Purged 

9-S 11/17/86 836.68 19.84 816.84 27.58 7.74 1.3 6.5 

9-D 11/18/86 834.30 29.62 804.68 123.61 93.99 60.0 240.0 

10-S 11/19/86 835.89 20.58 815.31 30.86 10.28 1.7 5.1 

l1-S 11/20/86 835.89 25.97 809.92 31.00 5.03 0.8 4.0 

12-S 11/19/86 838.51 22.32 816.19 35.45 13.13 2.2 11.0 

13-S 11/19/86 834.59 18.34 816.25 33.48 15.14 2.4 7.2 

l4-S 11/19/86 835.99 19.74 816.25 34.10 14.36 2.3 7.0 

15-S 11/17/86 834.83 18.39 816.44 31.74 13.35 2.2 8.8 

16-S 11/19/56 837.26 21.00 816.26 35.76 14.76 2.4 7.2 

17-S 11/18/86 835.75 23.40 812.35 38.29 14.89 2.4 13.0 

18-8 11/18/86 834.08 25.20 808.88 39.90 14.70 2.4 10.0 

19-5 11/18/86 834.56 29.48 805.08 41.58 12.10 2.0 10.0 

20-8 11/20/86 837.62 21.35 816.27 34.93 13.58 2.2 11.1 

FMC-33 n/17/86 837.05 21.07 815.98 75.58 54.51 35.6 144.0 
1120.0 92b:RPT:frid030 T 



-------------------
TABLE 6-2 

SUMMARY OF FIELD MEASUREMENTS AND OBSERVATIONS OF GROUND WATER SAMPLES 

SAMPLE SAMPLING pH TEMP SEC 
NUMBER DATE ~ (OC) (UMHO/CM~ COLOR TURBIDITY* ODOR 

l-S 11/20/86 7.1 11 770 Dark Brown Extreme Sewer-like 
I-D 11/20/86 7.6 10 680 Brown Moderate None 
I-PC 11/18/86 7.6 9 790 None None None 
2-S 11/18/86 7.0 10 1010 Brown Moderate None 
2-D 11/20/86 7.7 10 840 Light Grey Slight None 
2-PC 11/19/86 8.5 11 460 Light Tan Slight None 
3-S 11/17/86 7.1 10 890 Grey Moderate Sewer-like 
3-D 11/20/86 7.2 10 920 Grey Extreme Slight-undefined 
3-PC 11/19/86 7.5 10 1040 None None None 
4-S 11/19/86 7.5 11 570 Brown Extreme None 
4-D 11/20/86 7.4 10 850 Light Brown Moderate None 
4-PC 11/19/86 7.6 11 910 Light Grey Slight Slight sewer-like 
5-S 11/19/86 7.0 11 1290 Dark Brown Extreme None 
5-D 11/20/86 7.6 10 920 Dark Brown Extreme Sulfide 
6-S 11/20/86 6.9 10 1180 Dark Brown Extreme Slight-undefined 
6-D 11/20/86 7.5 11 900 Brown Extreme None 
7-S 11/20/86 7.1 10 1170 Dark Brown Extreme None 
7-D 11/18/86 7.4 11 1010 None None None 
8-S 11/20/86 6.9 10 980 Brown Extreme None 
8-D 11/18/86 7.5 11 960 None None None 
9-S 11/17/86 7.2 11 910 Brown Extreme None 
9-D 11/18/86 7.5 11 1000 None None None 
10-8 11/19/86 7.0 10 1170 Dark Brown Extreme None 
l1-S 11/20/86 7.2 12 1260 Brown Extreme None 
12-S 11/19/86 7.4 11 930 Dark Brown I>1oderate None 
13-8 11/19/86 7.3 11 1000 Brown Moderate None 
14-S 11/19/86 7.1 10 1170 Brown Slight None 
15-S 11/17/86 7.0 10 1210 Dark Brown Moderate None 
16-S 11/19/86 7.1 10 780 None Slight None 
17-S 11/18/86 7.0 11 1330 Light Tan Slight None 
18-S 11/18/86 7.5 9 1170 None None None 
19-5 11/18/86 7.5 10 700 Light Brown Moderate None 
20-S 11/20/86 7.5 12 520 Brown Moderate None 
FMC-33 11/17/86 7.1 9 1310 Light Gray Slight Slight-undefined 

* Turbidity prior to filtering 1120.09 926:RPT:frid0305T2 
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were found immediately southwest of the NIROP building and northeast of 

the NIROP northern property line. This generally corresponds to the 

location of TCE occurrence as shown in the final Interim Report (RMT, 

1987), with the exception of well 9-8. 

The concentration of major ions in ground water samples are 

summarized in Table 6-3. One concentration value for each of potassium, 

alkalinity, and nitrate may be outliers resulting from analytical or 

data transcription errors. The outliers were identified as being 2.5 to 

22 times larger or smaller than the ranges of the remaining data. 

Three of the major ions, calcium, potassium, and chloride have no 

clear areal distribution. The bedrock aquifer generally has the highest 

reported chloride and lowest reported calcium concentrations. The 

highest sodium concentrations are found immediately southwest of the 

plant building, along the East River Road, and at well 9-S. The 

magnesium concentrations are generally the highest deep 1n the alluvial 

and bedrock aquifers and southwest of the plant in the shallow alluvial 

aquifer. 

In order to evaluate the potential for leaking sewers, the 

distribution of chloride was reviewed for shallow wells downgradient of 

the NIROP building. Shallow wells downgradient of the plant included 5-

S, 6-S, 10-S, l1-S, and 17-S. The chloride concentrations in these 

wells were compared with background wells 1-8, 2-8, 7-8, 12-S, 13-8, 

14-S, IS-S, and 16-S using Cochran's Approximation to the Behrens-Fisher 

T-Test as outlined in the RCRA Ground Water Monitoring Technical 

Enforcement Guidance Document (USEPA, 1985). Results showed that there 

was no significant statistical indication that chloride concentrations 
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------------------TABLE 6-3 

SUMMARY OF MAJOR ION CONCENTRATIONS IN NOVEMBER 1986 GROUND WATER SAMPLES 

CONSTITUENT RANGE (mg/L) 

Calcium 21.1 - 216 

Magnesium 10.7 - 61.4 

Sodium 3.57 - 41.1 

Potassium 1.92 - 5.49 

Alkalinity 190 - 569 

Sulfate 26.8 - 422 

Chloride 3.2 - 422 

Nitrate 0.016 - 6.56 

Cyanide < 0.010 

* Missing 7 values from MRD laboratory. 
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PROBABLE 
OUTLIER 

36.8 

8.5 

17 

MEAN (mg/L) 

126 

40.7 

12.6 

3.36 

365 

169 

31.9 

1.42 

STANDARD 
DEVIATION 

43 

13.3 

8.72 

0.90 

107 

92 

21. 7 

1.84 

NUMBER 
OF VALUES 

34 

34 

34 

33 

33 

34 

34 

26* 

34 
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are larger in the downgradient wells than in the background wells at the 

0.01 level of significance. Calculations are shown in Appedix F. 

The highest sulfate and alkalinity values are generally found in 

samples from the shallow alluvial wells. The data suggests that there 

may be a relationship between the sulfate and alkalinity concentrations 

and the TCE occurrence shown on Figure 5-7 of the final Interim Report 

(RMT, 1987). The highest concentrations of all three constituents are 

southwest of the building, in the area of pits and trenches, and 

northeast of the NIROP property line. Nitrate concentrations are also 

highest in shallow well samples. The highest shallow well values are 

north and east of the NIROP, suggesting off-site sources of this 

compound. Several samples (l2-S, 7-8, 4-8 and 9-S) are close to the 

nitrate MeL of 10 mg/L. Cyanide was not present in any sample at 

concentrations above the 0.010 mg/L detection limit. 

6.2.2 trace Inorganic Constituents 

Trace inorganic constituents have previously been analyzed only in 

unfiltered samples, yielding total concentrations that included both 

aqueous phases and some portion of the constituents associated with 

suspended sediment in the sample. 

collected in November 1986 had 

sampling personnel (Table 6-2). 

Over 80 percent of the samples 

suspended sediment visible to the 

Previous sampling probably yielded 

similar quality samples. Three samples (from wells 3-8, 9-8, and 15-5) 

were analyzed for both total concentrations, as had been done in the 

past, and dissolved concentrations. The dissolved concentrations were 

determined from samples that were filtered through 0.45 micron paper at 
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the well head, just prior to acidification. Table 6-4 summarizes the 

results of these split samples. Concentrations of arsenic, barium, 

cadmium, chromium, copper, lead, manganese, and zinc all experienced 

reductions upon filtering. In almost all cases, the dissolved 

concentrations were less than half of the total concentrations, and in 

50 percent of the samples the dissolved concentrations were less than 10 

percent of the total concentrations. Only barium in the sample from 

well 3-8 has a higher dissolved than total concentration. This unlikely 

occurrence suggests a label transcription error in recording the analy

tical data. The reductions in reported concentrations are significant. 

Lead concentrations in all three unfiltered samples exceeded the lead 

MCL of 0.050 mg/L, while the filtered samples had concentrations of 

about 5 percent of the MCL. 

Trace inorganic constituents were analyzed in filtered samples from 

all the wells. The November 1986 sampling round was the first to have 

included all constituents at all the wells (Appendix B and C). Previous 

rounds had included a limited number of wells and selected constituent 

analyses during each sampling round. 

Arsenic was reported above detection limits in 1 sample (3%) from 

the November 1986 (0.014 mg/L. well 15-S) sampling round ~ Fourteen 

wells had previously been sampled for arsenic, with one well (1-S) 

having a measurable concentration (0.008 mg/l). 

Barium was found in all the well samples at concentrations of 0.032 

to 0.165 mg/L. All concentrations are below the MCL of 1. 00 mg/L. 

Barium had not previously been analyzed at the NIROP. 
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------------------TABLE 6-4 

COMPARISON OF FILTERED AND UNFILTERED GROUND WATER SAMPLES 

T1 
Well No. 3-S Well No. 9-S Well No. 15-S 

D R T D R T D R 

Arsenic < 0.005 < 0.005 -- 0.023 < 0.005 < 0.22 0.045 0.014 0.31 

Barium 0.088 0.165 1.88 0.986 0.109 0.11 0.172 0.136 0.79 

Cadmium 0.0014 0.0003 0.21 0.0034 0.0006 0.18 0.0194 0.0008 0.04 

Chromium 0.009 0.003 0.33 0.267 0.003 0.01 O.Oll 0.002 0.18 

Copper 0.024 0.003 0.13 0.377 0.005 0.01 0.089 0.002 0.02 

Lead 0.171 0.002 0.01 0.174 0.003 0.02 0.174 0.003 0.02 

Manganese 1.56 1.04 0.67 2.54 0.026 0.10 2.46 1.96 0.80 

Mercury < 0.0004 < 0.0004 - < 0.0004 < 0.0004 - < 0.0004 < 0.0004 -
Nickel 0.018 < 0.001 < 0.06 0.332 < 0.001 < 0.001 0.039 < 0.001 < 0.003 

Selenium < 0.005 < 0.005 -- 0.076 0.049 0.64 < 0.005 < 0.005 -
Silver 0.001 < 0.001 < 1.00 0.001 < 0.001 < 1.0 < 0.001 < 0.001 -
Zinc 1.52 0.131 0.09 3.15 0.184 0.06 25.4 1.84 0.07 

TURBIDITY MODERATE EXTREME MODERATE 

lllU.U~ no:RPT:fridUjU)Tl 

1 T = Total concentration in unfiltered sample, mg/l 

D = Dissolved concentration in filtered sample, mg/l 

R = D/T 
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Measurable concentrations of cadmium were reported in 29 (85%) of 

the November 1986 samples, ranging from 0.0002 to 0.0024 mg/L. All 

concentrations were below the 0.010 mg/L MCL. Previous analyses of 

unfiltered samples from 15 wells ranged from 0.0010 to 0.0085 mg/L. 

Chromium was reported in 28 (82%) of the November 1986 samples. 

Concentrations ranged from 0.002 to 0.005 mg/L. Only 12 (35%) samples 

had concentrations above the 0.002 mg/L reported in the trip blank. All 

samples were below the MCL of 0.050 mg/L. Chromium had been previously 

analyzed in unfiltered samples from 15 wells. The unfiltered 

concentrations ranged from 0.057 mg/L to 0.003 mg/L. 

Copper was detected in 29 (85%) of the November 1986 samples at 

concentrations of 0.002 to 0.009 mg/L. All samples had copper 

concentrations below the SMCL of 1.0 rug/L. Previous analyses of 

unfiltered samples from 15 wells had detectable concentrations in 97 

percent of the samples ranging from 0.004 to 0.214 mg/L. 

Lead was detected in 23 (68%) of the November 1986 samples at 

concentrations between 0.001 to 0.011 mg/L. Only 13 (38%) of the 

samples had concentrations above the 0.002 mg/L reported in the trip 

blank. All concentrations were below the MCL of 0.050 mg/L. Previous 

analyses of unfiltered samples from the 34 wells had detectable concen

trations in 99 percent of the samples, with concentrations ranging from 

0.001 to 0.366 mg/L. Thirty-six percent of the unfiltered samples 

collected during previous rounds exceeded the MCL for lead. 

Mercury was not observed above the 0.0004 mg/L detection limit in 

any November 1986 sample. Previous analyses of unfiltered samples from 
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14 wells had detectable concentrations in 50 percent of the samples, 

ranging fr~m 0.0004 to 0.0013 mg/L. 

Nickel was detected in 22 (65%) of the November 1986 samples at 

concentrations between O. 001 and 0.072 mg/L. Previous analyses of 

unfiltered samples from 14 wells had detectable concentrations in 100 

percent of the samples with concentrations ranging from 0.003 to 

0.107 mg/L. There is no MeL for nickel. 

Selenium was detected in 2 (6%) of the November 1986 samples at 

concentrations of 0.'008 mg/L (well 14-3) and 0.049 mg/L (well 9-S). The 

sample from well 9-S exceeds the MeL of 0.010 mg/L. Selenium has not 

previously been analyzed in NIROP ground water samples. 

Silver was detected in 10 (29%) of the November 1986 well samples 

between concentrations of 0.001 and 0.005 mg/L. All concentrations were 

below the MeL of 0.050 mg/L. Previous analyses of unfiltered samples 

from 15 wells had detectable concentrations in 3 percent of the well 

samples, with concentrations at the 0.01 mg/L detection limit. 

Zinc was detected in 33 (97%) of the November 1986 well samples 

between concentrations of 0.068 and 4. 71 mg/L. All the re ported 

concentrations were below the SMCL of 5.0 mg/L. Previous analyses of 

unfiltered samples from 34 wells had detectable concentrations of zinc 

in 96 percent of the samples with concentrations ranging from 0.143 to 

29.8 mg/L. The SMCL was exceeded in 18 percent of the unfiltered 

samples. 
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6.2.3 Organic Constituents 

A total of 34 volatile organic compounds (VOCe) were analyzed in 

ground water samples in accordance with the approved A-E Quality Control 

and Sampling Plan for Ground Water Sampling (RMT, 1986a). Nine of the 

34 VOCs analyzed were detected in previous rounds and in the November 

1986 samples. Six additional VOCs detected in previous sampling rounds 

were not detected in the November samples. One new compound 

(trichlorofluoromethane) not previously detected was found in the 

November 1986 samples. Analytical results for organic constituents can 

be found in Appendices B, Ct and D. 

Trichloroethene (TCE) 

TCE continues to be the most prevalent organic compound detected in 

ground water samples at the NIROP. Measurable concentrations of TCE 

were reported in 21 of 34 well samples collected in November 1986. TCE 

again was detected primarily in the shallow and deep alluvial monitoring 

wells. One bedrock well (2-PC) showed a detectable TCE concentration of 

0.0053 mg/L which is near the detection limit of 0.005 mg/L. 

Concentrations of TCE detected in well 2-PC have continued to drop since 

that well was first sampled in October 1983. The November 1986 TCE 

concentration in well 2-PC is the lowest to date. 

Notable decreases of TCE also occurred at wells 9-S and FMC-33. 

TCE detected at well 9-8 dropped from 4.2 mg/L (January 1986) to 

1.8mg/L in November 1986. TCE at well FMC-33 decreased from 2.6 mg/L 

(June 1985) to 1.3 mg/L in November 1986. 
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Twelve of thirty-four monitoring wells again showed no detectable 

TCE concentrations (l-S, 1-D, 1-PC, 4-D, 4-PC, 5-8, 5-D, 7-D, 12-8, 

13-8, 14-S, and 20-S). 

Detected TCE concentrations remained fairly constant in the 

following wells: 2-8, 2-D, 2-PC, 3-S, 3-D, 6-D, 7-8, 9-D, 10-S, I1-S, 

lS-S, 16-S, 17-S, 18-S, and 19-5. Two of the wells, 15-S and 16-8, are 

background wells. 

Concentrations of TCE increased in three wells: 6-S (3.8 mg/L), 8-S 

(9.2 mg/L), and 8-D (10.7 mg/L). These values represent the highest 

detected TCE concentrations to date for these wells. 

Results of TCE analyses for the November 1986 ground water sampling 

round continue to support the possibility of mUltiple sources presented 

in the final Interim Report (RMT, 1987). 

Cis 1,2-Dichloroethene and Trans l,2-Dichloroethene 

The compounds cis 1,2-dichloroethene and trans 1,2-dichloroethene 

were to have been quantified individually. The reported concentrations 

for these isomers however, were for total 1,2-dichloroethene. Since 

only total 1,2-dichloroethene was reported, individual isomer 

distributions cannot be discussed. 

1,2-dichloroethene isomers were detected in 11 of the 34 monitoring 

wells. All 11 wells were also found to contain TCE. Monitoring wells 

6-S, 3-S, 9-S, FMC-33, 18-5, and 8-S had the highest detected concentra

tions of 1,2-dichloroethene as well as the highest concentrations of 

TeE. 1,2-dichloroethene analyses were included in only two previous 

sampling rounds (April and October 19H4). Several monitoring wells 
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sampled in November 1986 were not in existence at that time. Thus, 

meaningful comparison with past results for these compounds is not 

possible. 

Tetrachloroethene 

Tetrachloroethene was detected 

(0.12 mg/L), and 8-5 (0.046 mg/L). 

in wells 6-8 (0.20 mg/L), 9-8 

Tetrachloroethene has been analyzed 

in all seven previous sampling rounds. Tetrachloroethene has been 

detected in wells 6-5, 9-5, and 8-8 before at similar concentrations; it 

has also been previously detected in wells I-PC, 3-5, and FMC-33. These 

three wells were found to have no detectable tetrachloroethene in 

November 1986. 

1,1,1 Trichloroethane 

1,1,1 trichloroethane was detected in November 1986 samples from 

wells 6-8 (0.13 mg/L), 9-8 (0.12 mg/L), 9-D (0.0086 mg/L), 7-5 (0.0051 

mg/L), and 8-8 (0.018 mg/L). The concentrations of 1,1,1 trichloro

ethane detected in the November 1986 sampling round are less than those 

detected in previous rounds. Additionally, wells which had shown 

detected concentrations of 1,1,1 trichloroethane in previous sampling 

rounds (2-8 and 4-8) had no detectable concentrations. 

1,1 Dicbloroethene 

1,1 dichloroethene has been analyzed in some previous sampling 

rounds as well as the November 1986 round. It was detected once, in 

well 9-S, at a concentration of 0.005 mg/L. 1,1 dichloroethene was not 
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detected in any well during November 1986. The MCLG for this compound 

is 0.007 mg/L. 

1,1 Dichloroethane 

1,1 dichloroethane was detected in wells 6-8 (0.019 mg/L), 9-8 

(0.035 mg/L), FMC-33 (0.0073 mg/L), and 8-8 (0.0073 mg/L). 1,1 

d1chloroethane has been analyzed only once before from a limited number 

of wells. Well 9-8 was the only well where 1,1 d1chloroethane had been 

detected previously (January 1986 at 0.061 mg/L). 

1,2 Dichloroethane 

1,2 dichloroethane was not detected in any well during the November 

1986 sampling round. 1,2 dichloroethane has been analyzed in the first 

seven sampling rounds and has been previously detected in wells 3-8, 

FMC-33, and 9-8 at concentrations consistently above the MCLG of 

0.005 mg/L. 

Chloroform. 

Chloroform was not detected in any well in November 1986. Previous 

sampling rounds had reported detectable or quantifiable chloroform 

concentrations in 8 percent of the samples collected. 

Ethyl Benzene 

Ethyl benzene was not detected during the November 1986 sampling 

round. Ethyl benzene has been previously detected 1n only two wells (3-

Sand FMC-33), both of which had been exhibiting decreasing ethyl 

benzene concentrations. 
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Toluene 

Toluene was not detected in any well during November 1986. Toluene 

has been analyzed during all sampling rounds and has been detected near 

its detection limit (0.020 to < 0.005 mgtl) in 18 percent of the samples 

collected. 

Benzene 

Benzene was detected in only one well (17-5) at a concentration of 

0.0065 mg/L. Benzene has been detected previously in samples from wells 

1-D, 1-PC, and 2-PC at low concentrations. 

Methylene Chloride 

Methylene chloride was detected in well 1-8 at a concentration of 

0.013 mg/L. Methylene chloride has been analyzed in all sampling rounds 

and detected at least one time in 16 of the 34 wells. It was previously 

detected in three trip blanks as well. The data suggested that methy

lene chlQride may have entered the sample during sampling and/or 

analysis. 

2-Butanone (Methyl Ethyl Ketone or HEK) 

MEK has been listed as 2-butanone in the analytical results. MEK 

was not detected in any well during November 1986. MEK had not 

previously been analyzed. 
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Tr1chlorofluoraaethane 

The November 1986 sampling round was the first time 

trichlorofluoromethane has been detected (well 2-PC at 0.0077 mg/L). 

The detection limit for trichlorofluoromethane is 0.005 mg/L. This 

compound is also known as Freon-ll. It was widely used as an aerosol 

propellant into the late 1970' s and continues to be used in 

refrigeration and air conditioning systems. 
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7. QUALITY CONTROL ACTIVITIES 

7.1 Field Measurements 

The field instruments' performance and calibration were checked 

three times per day using the procedures described in the A-E Quality 

Control and Sampling Plan for Ground Water Sampling (RMT, 1986a) and the 

equipment manufacturers' 

summarized in Table 7-1. 

entire sampling period. 

User Manuals. The instrument checks are 

The instruments met specifications for the 

7.2 Laboratory Analytical Data 

Two types of field blanks were generated as part of the quality 

control program. A rinsate blank was generated in the field by passing 

deionized water through the sampling apparatus and handling the water in 

the same manner as a sample (i.e., filtering where appropriate). A trip 

blank was generated by adding deionized water to an empty sample 

container in the laboratory and transporting the sealed container with 

the other samples to the field and back to the laboratory for analysis. 

Table 7-2 shows the results of analyses of the field blanks for 

organic compounds. All parameters were below detection limits in all 

blanks. 

Table 7-3 shows the results of analysis of the field blanks for 

inorganic constituents. The parameters which were consistently present 

above detection limits in both rinsate and trip blanks included cadmium, 

chromium, copper, lead, and nitrate. The levels in Table 7-3 for these 

parameters should be used to help identify false positive values 

measured in samples. The occurrence of these constituents in the trip 
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TABLE 7-1 

SUMMARY OF FIELD INSTRUMENT CHECKS 

DATE 17 November 1986 18 November 1986 19 November 1986 20 & 21 November 1986 
TIME 0900 1500 1830 0853 1215 1850 0715 1330 2000 0700 1340 0055 
FUN CTIO,N1 B C B C B C B C B C B C B C B C B C B C B C B C 

pH Meter y2 y y y y y y y y y y y y y, y y Y l y y Y Y Y Y 

Conductivity 
Meter Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

.Photoionization 
Detector Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

I 

1120.09 92b:RPT:fdd0305T 

1 Functions include: B-Battery Status; C- Calibration 

2 Y - Instrument meets specifications; N - Instrument did not meet specifications 



-------------------TABLE 7-2 

ANALYSIS OF FIELD BLANKS FOR ORGANIC CONSTITUENTS 

Rinsate Rinsate Trip Trip Trip Trip 
Parameter Blank Blank 112 Blank III Blank 112 Blank 1f3 Blank 1/4 

"Iii"gTL mg/L mg/L mg/L mg/L mgh 

Chloromethane < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
Chloroethane < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
1,1-dichloroethane < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
Bromomethane < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
Methylene chloride < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Trans-l,2-dichloroethene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Vinyl chloride < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,1-dichloroethene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Chloroform < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,2-dichloroethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Bromodichloromethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Trichloroethene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,1,1-trichloroethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,2-dichloropropane < 0.005 < 0.005 > 0.005 < 0.005 < 0.005 < 0.005 
Dibromochloromethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Carbon tetrachloride < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Trans-1,3-dichloropropene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Cis-1,3-dichloropropene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,1,2-trichloroethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Bromoform < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Toluene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Benzene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,1,2,2-tetrachloroethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Chlorobenzene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
2-chloroethylvinylether < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
Tetrachloroethene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Ethylbenzene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Acrolein < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 
Trichlorofluoromethane < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
1,4-dichlorobenzene < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
Total xylene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 
Acrylonitrile < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 < 0.10 
1,3-dichlorobenzene < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
2-butanone < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
1,2-dichlorobenzene < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 
Cis-dichloroethylene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 

~.~-- .-- -_ .. _ .......... ft ..... ~_ ... 
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TABLE 7-3 

ANALYSIS OF FIELD BLANKS FOR FILTERED INORGANIC CONSTITUENTS 

I Rinsate Rinsate Trip 
Blank 111 Blank 112 Blank 

mg/L mg/L mg/L 

I Arsenic < 0.005 < 0.005 < 0.005 

Cadmium 0.0004 < 0.0001 0.0002 

I Chromium 0.001 0.002 0.002 

Copper 0.002 0.009 0.002 

I Lead 0.003 < 0.001 0.002 

Mercury < 0.0004 < 0.0004 < 0.0004 

I 
Nickel < 0.001 0.001 < 0.001 

Selenium < 0.005 < 0.005 < 0.005 

I 
Silver < 0.001 0.001 < 0.001 

Zinc < 0.030 < 0.030 < 0.030 

Barium < 0.010 < 0.010 < 0.010 

I Calcium < 0.100 < 0.100 < 0.100 

Magnesium < 0.010 < 0.100 < 0.100 

I Mangenese < 0.030 < 0.030 < 0.030 

Potassium < 0.100 < 0.100 < 0.100 

I 
Sodium < 0.100 < 0.100 < 0.100 

Sulfate < 10.0 < 8.0 < 10.0 

Chloride < 1.0 < 1.0 < 1.0 

I Alkalinity < 5.0 < 5.0 < 5.0 

Cyanide < 0.010 < 0.010 < 0.010 

I Nitrate 0.02l 0.01* 0.023 

I 'Ie This sample was analyzed by the MRD laboratory. 
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blanks suggests that the rinsate blank concentrations are not the result 

of incomplete equipment decontamination. The low trip blank concentra

tions may be indicative of laboratory precision at low concentrations. 

The WES laboratory analyzed two types of spiked samples as part of 

the quality control program. Matrix spikes were made up by adding known 

quantities of selected organic and inorganic constituents to sample 

al1quots. The analytically determined concentration was then compared 

to the calculated (expected) concentration. The laboratory also 

prepared surrogate spikes by adding three organic compounds to the 

samples immediately before the analyses were performed. These spikes 

are used to monitor the system (e.g., GC t MS) analytical performance. 

Table 7-4 shows the results of the matrix spike recoveries for 

organics. All recoveries fell within the acceptance criteria as listed 

in 40 CFR Part 136 Appendix A. 

Table 7-5 shows the results of the matrix spike recoveries ~or 

inorganic constituents. Mean recoveries for all constituents were 

within ± 10 percent of calculated concentrations. 

Table 7-6 shows the surrogate spike recoveries for organic 

compounds. The mean recoveries fell within the acceptance criteria as 

listed in the USEPA Contract Laboratory Program statement of work for 

organic analyses. 

The WES laboratory analyzed 3 to 4 external QC samples for 15 

inorganiC constituents. These samples are prepared With known 

concentrations outside of the WES laboratory. The concentrations 

determined by the WES laboratory are compared to the known concentra

tions and expressed as a percentage recovery. 
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TABLE 7-4 

MATRIX SPIKE RECOVERIES - ORGANIC CONSTITUENTS 

Range of Mean Recovery 
No. of Recovery Recovery Acceptance 

Parameter Samples (%) (%) Criteria (%)a 

Chloromethane 2 90-103 96.3 D-273 
Chloroethane 3 91-105 96.7 14-230 
1,1-dichloroethane 3 94.5-98.5 96.3 59-155 
Bromomethane 3 88.5-99.9 92.6 D-242 
Methylene chloride 2 97.8-103 100. 0-221 
1,2-0ich1oroethene 3 94.5-109 101. 54-156 
Vinyl chloride 3 90.3-104 95.9 0-251 
1,1-dichloroethene 3 95-102 97.5 0-234 
Chloroform 3 95.5-102 97.8 51-138 
1,2-dichloroethane 3 90-105 97.2 49-155 
Bromodichloromethane 3 71.8-93.5 85.4 35-155 
Trichloroethene 3 95-120 108. 71-157. 
1,1,1-trichloroethane 3 74.1-91 84.5 52-162 
1,2-dichloropropane 3 96-114 102. 0-210 
Dibromochloromethane 3 97-133 110. 53-149 
Carbon tetrachloride 3 71.3-94 85.1 70-140 
Trans-1,3-dichloropropene 3 81. 7-124 100. 17-183 
Cis-1,3-dichloropropene 3 103-128 113. 0-227 
1,1,2-trichloroethane 3 100-122 110. 52-150 
Bromoform 3 94.4-102 97.6 45-169 
Toluene 3 86.5-103 94.3 47-150 
Benzene 3 96.5-121 106. 37-151 
1,1,2,2-tetrachloroethane 3 93-102 97.2 46-157 
Chlorobenzene 3 93.5-103 98.4 37-160 
2-chloroethylvinylether 3 110-120 114. 0-305 
Tetrachloroethene 3 83.5-104 95.8 64-148 
Ethyl benzene 3 91.5-109 100. 37-162 
Acrolein 3 95.8-134 109. 88-118 
Trichlorofluorotnethane _~b 93-98.9 96.0 17-181 
1,4-dichlorobenzene 18-190 
Total xylene 
Acrylonitrile 3 101-111 107. 71-135 
1,3-dichlorobenzene 59-156 
2-butanone 
1,2-dichlorobenzene 18-190 

a) 40 CFR Part 136, App. A. pp. 396, 436 (O-indicates detection limit) 
b) Not analyzed in this investigation 
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Parameter 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Hercury 

Nickel 

Selenium 

Silver 

Zinc 

Barium 

Calcium 

Manganese 

Sulfate 

Chloride 

Alkalinity 

Cyanide 

Nitrate 

TABLE 7-5 

MATRIX SPIKE RECOVERIES - INORGANIC CONSTITUENTS 

Number of Range of 
Samples Recovery (%) 

9 94 - 108 

4 95 - 110 

·5 90 - 115 

5 90 - ll5 

5 90 - 95 

8 10.7 - 117 

6 90 - 115 

8 86 - 138 

5 95 - 110 

8 94.9 - 101 

7 92 - 107 

6 89.5 - 112 

6 98.6 - 106 

6 93.4 - 104 

6 97.5 - 103.2 

6 88 - 95.3 

5 100 - 103 

5 99.5 - 101 

II 1120.09 926:RPT:frid0305Tl 
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Mean 
Recoverl (%) 

103. 

104. 

102. 

97.0 

93.0 

90.2 

100. 

101. 

103. 

99.1 

99.9 

101. 

102. 

101. 

100. 

92.6 

103. 

100. 
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TABLE 7-6 

SURROGATE SPIKE RECOVERIES - ORGANIC COMPOUNDS 

No. of Range of Mean Recovery 
Samples/ Recovery Recovery Acceptance 

Parameter Spikes (%) (%) Criteria (%)a 

Toluene-dB 43/65 88.1-108. 98.6 88-110 

4-bromofluorobenzene 43/66 83.3-113. 97.7 86-115 

1,2-dichloroethane-d4 43/66 73.2-106. 95.1 76-114 

a USEPA, Contract Laboratory Program - Statement of Work for Organics 

Analysis - Multi-media, Multi-concentration. 
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Table 7-7 shows the recoveries of the external QA samples for 

inorganics constituents. Mean recoveries for all constituents were 

within :I:- 7 percent of calculated concentrations, except for potassium 

which exhibited a mean recovery of 88 percent (n = 3). 

The WES laboratory produced intralaboratory duplicates to assess 

analytical precision by spliting selected samples into two replicates. 

The precision (as calculated by RMT) was presented in the form of 

relative percent differences (RPD): 

RPD = Cl - C2 x 100 

Cl : C2
) 

where C. and C2 are the concentrations reported for the two 

replicates. The RPD was not calculated 1f one or both of the replicate 

concentrations was reported as less than the detection limit. 

Tables 7-8 and 7-9 show the results of analyses for organic and 

inorganic constituents from intralaboratory duplicates, respectively. 

Criteria for the evaluation of this data have not been established. The 

RPDs are comparable to those obtained by commercial laboratories 

participating in the CLP. 

RMT personnel produced two types of blind duplicates in the 

field. The first type, intralaboratory blind duplicates, were made by 

splitting three samples in the field and sending both replicates to the 

WES laboratory. One member of each pair was given an arbitrary 

designation (e.g., D-l, D-2, D-3) known only to the field personnel. 

The second set of blind duplicates were split between the WES and MRD 

laboratories. The MRD laboratory in turn, subcontracted the volatile 
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RECOVERIES FOR EXTERNAL QA SAMPLES - INORGANIC CONSTITUENTS 

I 
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Arsenic 

Cadmium 

Chromium 

Copper* 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Barium 

Calcium 

Magnesium 

Manganese 

Potassium 

Sodium 

* No data reported. 

Number of 
Samples 

3 

3 

3 

3 

4 

3 

4 

3 

4 

4 

4 

3 

4 

3 

3 

II 1120.09 926:RPT:frid030ST1 
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Range of Mean 
Recoverl (%) Recovery (%) 

102-106 103. 

94-104 99.7 

94-101 98.0 

100-103 10l. 

97-104 101. 

89-100 96.0 

93-102 99.8 

97-99 98.0 

97-102 99.5 

92-97 94.5 

90-103 93.3 

101 10l. 

94-99 97.5 

88 88.0 

98-100 98.7 
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TABLE 7-8 

RELATIVE PERCENT DIFFERENCE (RPD) FOR INTRALABORATORY DUPLICATE 
SAMPLES - ORGANIC CONSTITUENTS 

Number of 
Duplicate Range Mean 

Pairs of RPD of RPD 

Chloromethane 0 
Chloroethane 0 
l,l-dichloroethane 0 
Bromomethane 0 
Methylene chloride 0 
1,2-dichloroethene 10 o - 9.0 3.90 
Vinyl chloride 0 
1,l-dichloroethene 0 
Chloroform 0 
1,2-dichloroethane 0 
Bromodichloromethane 0 
Trichloroethene 9 0 - 53.3 14.8 
1,1,1-trichloroethane 2 15.3 - 19.1 17.2 
1,2-dichloropropane 0 
Dibromochloromethane 0 
Carbon tetrachloride 0 
Trans-l,3-dichloropropene 0 
Cis-1,3~dichloropropene 0 
1,l,2-trichloroethane 0 
Bromoform 0 
Toluene 0 
Benzene 1 25.7 25.7 
l,1,2,2-tetrachloroethane 0 
Chlorobenzene 0 
2-chloroethylvinylether 0 
Tetrachloroethene 4 o - 8.0 5.55 
Ethylbenzene 0 
Acrolein 0 
Trichlorofluoromethane 0 
1,4-dichlorobenzene 0 
Total xylene 0 
Acrylonitrile 0 
l,3-dichlorobenzene 0 
2-butanone 0 
l,2-dichlorobenzene 0 
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TABLE 7-9 

RELATIVE PERCENT DIFFERENCE (RPD) FOR INTRALABORATORY DUPLICATE 
SAMPLES - INORGANIC CONSTITUENTS 

Number of 
Parameter Du:elicate Pairs 

Arsenic 0 

Cadmium 0 

Chromium 0 

Copper 0 

Lead 0 

Mercury 0 

Nickel 1 

Selenium 0 

Silver 0 

Zinc 7 

Barium 7 

Calcium 6 

Magnesium 4 

Hanganese 6 

Potassium 5 

Sodium 4 

Sulfate 5 

Chloride 5 

Alkalinity 5 

Cyanide 0 

Nitrate 5 

1120.09 926:RPT:frid0305Tl 

Range 
of RPD 

7.69 

0.6 - 3.7 

1.2 - 10.9 

2.2 - 8.5 

0.2 - 4.6 

0.4 - 5.1 

0.2 - 3.9 

2.5 - 5.1 

o - 10.3 

0.2 - 2.1 

0.2 - 0.6 

0.4 - 19 

Mean 
RPD 

7.69 

1.20 

4.10 

4.37 

2.93 

1.73 

2.00 

3.95 

4.00 

0.940 

0.500 

5.08 



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

organics. analyses to the Tennessee Valley Authority Laboratory (TVA). 

These are identified as interlaboratory blind duplicates. Three samples 

were split in this manner. The comparison of duplicates is again 

presented in terms of relative percent differences (RPD). 

Table 7-10 shows the results of the analyses of blind intra

laboratory duplicates for inorganic constituents in filtered samples. 

The resul ts for cadmium, chromium, coppe r, and lead indicate large 

percentage differences between duplicates. However, all the measured 

values were near the detection limits and the absolute magnitude of the 

differences (in terms of mg!L) is small. There appears to be one 

aberrant measured value for sulfate. Two of the three duplicate pairs 

exhibited RPDs below 1 percent. The third sulfate duplicate pair 

included one replicate which was reported at less than one half the 

concentration of the other replicate. 

Table 7-11 shows the results of blind interlaboratory duplicate 

inorganic analyses of filtered samples. Differences in the detection 

limits reported by the two laboratories prevented meaningful comparisons 

for most of the trace metals. The MRD report also had missing values 

for arsenic and selenium. The differences between laboratories was 

equal to or greater than the differences within the WES laboratory. The 

barium results were consistently lower at the MRD laboratory. Since the 

WES laboratory recovered an average of 94.5 percent barium from external 

QA samples, the MRD results for barium may be suspect. 

Table 7-12 shows the results of blind interlaboratory duplicate 

inorganic analyses of unfiltered samples. There does not appear to be a 

consistent difference between the two labs for any constituent. 
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TABLE 7-10 

INTRALABORATORY COMPARISON OF BLIND 
DUPLICA'rE FILTERED SAMPLES - INORGANIC CONSTITUENTS 

Parameter Pairs Range of RPD Mean RPD 

Arsenic 1a 7.4 7.4 

Cadmium 3 0-40 13. 

Chromium 3 0-40 27. 

Copper 3 0-40 27. 

Lead 3 0-40 13. 

Mercury NDb 

Nickel NO 

Selenium la 2 2 

Silver NO 

Zinc 3 1.1-6.7 3.1 

Barium 3 5.4-8.2 7.1 

Calcium 3 0-3.8 1.7 

Magnesium 3 0.61-11. 4.5 

Hanganese 3 1.0-3.8 2.2 

Potassium 3 0 0 

Sodium 3 0-22. 11. 

Sulfate 3 0.31-72 24. 

Chloride 3 0.66-4.3 1.9 

Alkalinity 3 0.21-0.62 0.35 

Cyanide NO 

Nitrate 3 0-2.3 1.1 

a) 2 of 3 pairs exhibited nondetectable concentrations. 

b) ND indicates that all three pairs were reported to have nondetectable 
concentrations. 
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Parameter 

Arsenic 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Barium 

Calcium 

Magnesium 

Manganese 

Potassium 

Sodium 

Sulfate 

Chloride 

Alkalinity 

Cyanide 

Nitrate 

TABLE 7-11 

INTERLABORATORY COMPARISON OF BLIND DUPLICATE 
FILTERED SAMPLES - INORGANIC CONSTITUENTS 

Pairs 

ND 

* 
* 
* 

ND 

** 
NO 

NO 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

* 
3 

Range of RPD Mean RPD 

5.6-16. 9.65 

52.-76. 63.7 

5.1-19. 10.2 

6.1-11. 9.16 

5.0-17 • 8.91 

21.-25. 23.2 

4.4-27. 14.4 

8.2-30. 22.1 

6.5-22. 14.1 

1.9-2.7 2.24 

28.-95. 68.1 

ND - Indicates that most reported values were below detection limits at both 
labs. 

* - Indicates that one lab reported measurable concentrations and the other 
lab reported nondetectab1e concentrations at a detection limit greater 
than the measured values. 

** - Indicates that one laboratory reported measurable concentrations and the 
other lab reported nondetectable concentrations at a detection limit less 
than the measured values. 
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TABLE 7-12 
INTERLABORATORY COMPARISON OF BLIND DUPLICATE 

UNFILTERED SAMPLES - INORGANIC CONSTITUENTS 

Parameter Pairs Rallge of RPD Mean RPD 

Arsenic * 
Barium 3 16.-41- 32.1 

Cadmium ** 
Calcium 3 3.5-67. 25.0 

Chromium 3 7.4-80. 36.3 

Copper 3 4.7-53. 32.4 

Lead 3 3.5-164. 67.3 

Manganese 3 2.3-26. 11.2 

Mercury ND 

Nickel 4 0.0-83. 29.1 

Selenium ND 

Silver ND 

Zinc 3 8.3-28. 15.6 

NO - Indicates that most reported values were below detection limits at both 
labs. 

* - Indicates that one lab reported measurable concentrations and the other 
lab reported nondetectable concentrations at a detection limit greater 
than the measured values. 

** - Indicates that one lab reported measurable concentrations and the other 
lab reported nondetectab1e concentrations at a detection limit less than 
the measured values. 
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However, several errors are apparent on individual analysis. The lead 

value reported by MRD for sample 3-S appears to be low by an order of 

magnitude. Also, one of the two labs seems to have made a calculation 

or dilution error in reporting calcium in the sample from 9-5. 

Table 7-13 shows the results of blind interlaboratory duplicate 

organic analyses of samples. Only a few of the organic constituents 

were analyzed by both labs. TVA did not analyze for acetone, hexane, or 

bromochlorodifluoromethane in the blanks, which were the only 

constituents detected by the WE5 lab. Hence, there are no comparisons 

of blank values included in Table 7-13. In the samples (non-blank), 

only 8 pairs of results were reported. In 7 of 8 instances the WES lab 

reported a higher value than the TVA lab. 

The results of the intralaboratory blind duplicates for organic 

constituents are summarized on Table 7-14. The RPD is similar to those 

for the laboratory-generated duplicates (Table 7-8). The sightly higher 

RPD for blind duplicates probably reflects variability introduced during 

sample collection. 

Cation/anion balances were calculated for 37 filtered water samples 

(Table 7-15). The balance provides a qualitative measure of the 

accuracy of the major ion analyses since the sample should be electro

chemically neutral (i.e., 0 percent difference between the cations and 

anions). The major ions included in the calculation were: calcium, 

magnesium, potassium, sodium, sulfate, chloride, alkalinity (expressed 

as bicarbonate) and nitrate. Nitrate comprised 2 percent or less of the 

total anions in every case. Typically, the effect of nitrate 

concentrations was negligible in the calculations. 
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TABLE 7-13 

INTERLABORATORY COMPARISON OF BLIND DUPLICATE 

I 
SAMPLES - ORGANIC CONSTITUENTS 

Number of 
Duplicate Range Mean 

I Pairs of RPD of RPD 

Chloromethane ND 

I 
Chloroethane ND 
1,1-dichloroethane 1 33. 33. 
Bromomethane ND 
Methylene chloride ND 

I 1,2-dichloroethene 2 23.-56. 39.5 
Vinyl chloride ND 
l,l-dichloroethene ND 

I Chloroform ND 
1,2-dichloroethane NO 
Bromodichloromethane ND 

I 
Trichloroethene 3 7.5-59. 38. 
1 ,1 , 1-trichloroethane 2 17. 17.2 
1,2-dichloropropane ND 
Dibromochloromethane ND 

I Carbon tetrachloride ND 
Trans-l,3-dichloropropene ND 
Cis-l,3-dichloropropene ND 

I 
1,1,2-trichloroethane ND 
Bromoform ND 
Toluene ND 
Benzene ND 

I l,l,2,2-tetrachloroethane NO 
Chlorobenzene ND 
2-chloroethylvinylether ND 

I 
Tetrachloroethene 1 19. 19.2 
Ethyl benzene ND 
Acrolein NO 

I 
Trichlorofluoromethane ND 
1,4-dichlorobenzene ND 
Total xylene ND 
Acrylonitrile ND 

I 1,3-dichlorobenzene NO 
2-butanone NO 
1,2-dichlorobenzene ND 
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TABLE 7-14 

COMPARISON OF INTRALABORATORY BLIND DUPLICATE 
SAMPLES - ORGANIC CONSTITUENTS 

I Number of 
Duplicate Range Mean 

I Pairs of RPD of RPD 

Chloromethane ND 

I 
Chloroethane ND 
1,1-dichloroethane 1 33. 33. 
Bromomethane ND 
Methylene chloride NO 

I 1,2-dichloroethene 2 0.0-42. 21-
Vinyl chloride ND 
1,1-dichloroethene ND 

I 
Chloroform ND 
l,2-dichloroethane ND 
Bromodichloromethane ND 
Trichloroethene 3 18.-38. 27. 

I 1,1,1-trich1oroethane 1 25. 25. 
1,2-dichloropropane ND 
Dibromochloromethane ND 

I Carbon tetrachloride ND 
Trans-l,3-dichloropropene ND 
Cis-1,3-dichloropropene ND 

I 
1,1,2-trichloroethane ND 
Bromoform ND 
Toluene ND 
Benzene ND 

I 1,1,2,2-tetrachloroethane NO 
Chlorobenzene NO 
2-chloroethylvinylether ND 

I 
Tetrachloroethene 1 15. 15. 
Ethyl benzene NO 
Acrolein ND 
Trichlorofluoromethane NO 

I 1,4-dichlorobenzene NO 
Total xylene NO 
Acrylonitrile ND 

I 1,3-dichlorobenzene ND 
2-butanone NO 
1,2-dichlorobenzene NO 

I 
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TABLE 7-15 

SUMMARY OF CATION/ANION BALANCE CALCULATIONS 

I % Difference 
SamEle Number Cations* Anions* Cations-Anions 

I Dupl 1 11/17/86 10.7 11.8 -5.28 
Dupl 2 11/17/86 10.3 10.1 + 1.00 
Dupl 3 11/17/86 12.7 16.6 - 13.1 

I 38 11/17/86 10.8 11. 79 - 4.55 
98 11/17/86 10.7 11.1 - 1. 76 
ISS 11/17/86 12.9 16.6 - 12.4 

,I FMC 33 11/17/86 15 .• 2 17.1 - 5.96 
8-0 11/18/86 10.8 12.3 - 6.84 
2-S 11/18/86 12.0 12.7 - 2.91 

I 
17-S 11/18/86 13.8 16.8 - 9.75 
7-B 11/18/86 10.5 12.3 - 7.92 
1 PC 11/18/86 8.42 8.33 + 0.577 
18-8 11/18/86 12.7 15.6 - 10.0 

I 19-5 11/18/86 6.63 7.42 - 5.66 
9-D 11/18/86 ILl 12.4 - 5.53 
2-PC 11/19/86 4.35 .4.55 - 2.28 

I 
3-PC 11/19/86 10.3 12.0 - 7.46 
4-8 11/19/86 5.59 6.00 - 3.60 
4-PC 11/19/86 9.18 8.58 + 3.37 
5-8 11/19/86 13.8 15.4 - 5.50 

'I 16-8 11/19/86 8.05 9.27 - 7.03 
10-8 11/19/86 12.1 15.6 - 12.3 
13-S 11/19/86 11.1 12.4 - 5.68 

I 14-8 11/19/86 12.6 13.0 - 1.64 
12-8 11/19/86 9.92 10.9 - 4.70 
20-8 11/20/86 5.18 5.74 - 5.13 

I 
11-S 11/20/86 13.1 16.7 - 12.2 
6-0 11/20/86 9.73 10.8 - 5.41 
7-S 11/20/86 13.4 14.3 - 3.26 
8-8 11/20/86 9.81 13.4 - 15.4 

I 1-8 11/20/86 7.43 8.82 - 8.53 
1-D 11/20/86 7.80 8.17 - 2.32 
5-D 11/20/86 11.1 11.6 - 1.98 

I 
2-D 11/20/86 10.1 10.4 - 1.39 
4-D 11/20/86 9.60 10.3 - 3.46 
3-D 11/20/86 9.60 10.9 - 6.36 
6-S 11/20/86 

I 
11.7 13.6 - 7.47 

* Concentrations expressed at equivalents per liter. 
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More than 86 percent (32 of 37) of the samples exhibited ion 

balances within % 10 percent. The highest imbalance was -15.4 percent 

(relative excess of anions over cations). The data is comparable to 

commercial and research laboratories and indicates that no large errors 

were made in the analysis of the major ions. However, there was a small 

systematic charge imbalance. The average charge imbalance was -5.67 

percent. In 92 percent of the cases (34 of 37) reported, anions 

exceeded the cations. This is due to a systematic error in the analysis 

of one or more of the major ions measured or it is due to the presence 

of a cation which was not used in the calculation, but which contributes 

a small but significant charge to the sum. The remaining cations that 

were included in the laboratory analyses were not observed at 

concentrations great enough to change the charge balance. 

Iron (in the +2 state) is often found in ground water under 

chemically reducing conditions; however, it was not analyzed in these 

samples. In order to make up the charge imbalance, an average of 15-20 

mg/L Fe+2 is needed. Although this concentration is within the realm of 

possibility for ground water, it is not probable at the NIROP site. At 

concentrations of 15-20 mg/L Fe, it is likely that a brown or reddish

brown iron precipitate would have formed during sample handling, 

especially when filtering. The field personnel did not observe this 

phenomenon. 

The recovery data for external QA samples of calcium and potassium 

show a consistent pattern of low recovery. For calcium, the average 

recovery is 93 percent (n ... 4) at the WES laboratory. The blind 

interlaboratory duplicates of three filtered water samples also had 
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an average calcium concentration 11 percent higher in the MRD results 

than the measured concentrations at the WES lab. For potassium, the 

average recovery is 88 percent (n = 3). The potaSSium concentration in 

the NIROP samples is too small to have an impact on the charge 

balance. However, a 7 percent error in the calcium analysiS could 

account for a significant portion of the charge imbalance. 

There is no external QA data for the major anions (bicarbonate and 

sulfate). The charge imbalance was correlated against the anion 

concentrations in an attempt to determine if anions contributed the 

differences. The magnitude of the imbalance correlated positively with 

the sulfate concentration. This is consistent with a systematic error 

in the sulfate analysis. 

Based on the limited information available, it is not possible to 

verify if low calcium recoveries or high sulfate data were generated at 

the WES lab. Recoveries for matrix spikes of calcium and sulfate 

averaged 101 percent. This would indicate that laboratory standards 

would have to be inaccurate to account for the inaccuracies in the 

calcium and sulfate measurements. In any case, the charge imbalance is 

not a serious enough problem to cause difficulties in interpreting the 

chemical data. 
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8. CONCLUSIONS 

1. Thirty-four monitoring wells were sampled in accordance with 
procedures outlined in the A-E Field Quality Control and Sampling 
Plan for Ground Water Sampling (&MT, 1986a). 

2. Field procedures were in conformance with the Sampling Plan, with 
the following exceptions: 

Additional samples were collected and split with MPCA 
personnel from 12 wells. 

Since the WES would not receive samples on Saturday, samples 
collected for nitrate analysis on the last sampling day were 
sent to the MRD laboratory in order to meet the 48-hour 
holding time. 

Samples shipped to the WES for Monday delivery were received 
with melted ice and, thus, may have exceeded required 
temperature limits. Sample temperatures at time of receipt 
were unknown, therefore analyses proceeded as planned. 

Repairs to well 8-8 were found to be unnecessary to allow 
sampling. Well 8-5 was repaired after the sampling was 
complete. 

3. The QC review of the data indicated no significant sampling or 
analytical problems. The data generated can be used to evaluate 
environmental concerns at the NIROP. 

4. Ground water elevations were higher than those obtained in 
September 1986; however, flow patterns were generally unchanged. 

5. There were no temperature differences between ground water 
samples. pH was observed to increase with depth from 7.2 standard 
units to 7.8 standard units and SEC was observed to decrease with 
depth from 1020 to 800 umhos/cm. 

6. Concentrations of sodium, magnesium, sulfate, and alkalinity were 
highest near the southwest corner of the building. These 
constituents apparently affect electrical conductivity which was 
also highest in the southwest area. 

7. Areal distribution of elevated nitrate concentrations suggests a 
potential off-site source north and east of the NIROP. 

8. Total trace inorganic constituent (unfiltered samples) 
concentrations were approximately the same as those detected in 
previous rounds. However, analyses for dissolved trace inorganic 
constituents (filtered samples) indicated that all trace inorganics 
except selenium (0.049 mg/l in well 9-8) were below MeLs and SMCLs. 
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9. TCE and its breakdown products (1,2 dichloroethene isomers) 
continued to be the most prevalent VOCs. Generally, areal 
distribution of TCE was similar to past sampling results with most 
concentrations remaining fairly consistent. However, TCE 
concentrations increased in wells 6-S, 8-5, and 8-D. 

10. Several VOCs (tetrachloroethene, 1,1,1 trichloroethane, 1,1 
dichlorothene, 1,2 dichloroethane, and ethyl benzene) decreased in 
concentration in wells where previously detected. 

11. Several VOCs (chloroform, benzene, and methylene chloride) 
continued their trend of being detected at low concentrations. No 
apparent spatial or temporal trends were noted for these compounds. 

12. Trichlorofluoromethane was detected for the first time during this 
sample round at a concentration of 0.0077 ug/l in well 2-PC. The 
significance of this single occurrence is not known. 

13. In general, the conclusions drawn in the final Interim Report (RMT, 
1987) remain unchanged. 
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9. RECOKHE~TIONS 

A draft Conceptual Workplan for Remedial Investigation/Feasibility 

Study was prepared by RMT (1986c) to outline activities proposed for 

completion of the RI/FS at the NIROP. Proposed activities outlined in 

Section 2 of the draft Conceptual Workplan included two comprehens ive 

rounds of ground water sampling. The November 1986 ground water 

sampling round, for which this report has been prepared, is the first 

result of the two recommended sampling rounds. The following 

recommendations have been prepared with emphasis on intended uses of 

ground water data as outlined in the draft Conceptual Workplan: 

1. Discontinue analysis of metals (total or dissolved) in future 
sampling except where necessary for potential source 
identification. 

2. Since distribution patterns of VOCs have remained the same 
over the last 4 years, it is recommended that a second 
comprehensive sampling round is not necessary at this time. 
However, selective sampling may be necessary in areas where 
trends may have reversed (6-8, 8-8, and 8-D); where source 
identification is necessary (9-S, 3-8, 15-8, 16-S); and, in 
critical areas near the MiSSissippi River (17-8, 7-D, 18-S, 8-
D, 19-5, and 9-D). 

3. Results of major ion analyses should be used to evaluate 
ground water chemistry between aquifers and in downgradient 
areas with possible emphasis on the impacts the building sewer 
system may have on ground water quality. 

4. Results of sample data should be used to re-evaluate the 
incremental risk levels for the No-Action Alternative. 
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APPENDIX B 

SUHKARY OF CONSTITUENTS DETECTED 
BY WELL AS REPORTED BY WES 
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Summary of Constit~ents Detected by Well 
As Reported by WES 

------
F:ic!eyINIRJP ~Jater Qua: i ty Data Concentration mg/l 
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• ~ w •• ~ • ____ __ ~ __ ~_ ... ___ ~. _.'" ___ .... ~ .. __ •• ___ ,. ________ ....... _ .. __ ..... ~_ .. __ .. __ .. __________ .. ______ " ........ __ .. _____ ...... _____ ~" ___ ...... "' ......... _ ... _"' ........ _ .. _ ......... __________ --------... ---- .......... --- •• ---. R. __ ... ____ " - •• - -_. -- -- -- -'"' -- -,.- - -- -- ---- •• - ~ -- ---- - .. - -.- .. - .... '----
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0.005 : < 0.005: ( ;',005: ( 0.005: { 0.0(15: ( 0.005: 0.29 : ( 0.005: ( 0,005 1 < 0.005: ( 0,005: ( 0.005: ( 0,(\05: -: 0.00:: 

: ( O,Of;S: 
O,OBB : 

169 : 
O,~:I)~ : -: O,(I~5: < [:,C05:: ),(105: 0.005: < (1,005: ( 0,005: < 0,005: < c.o05:'; 0.005: < (I,C05: ( 0.')05: 0.~':'; (I.D: : ( i,:';:' : C.O~I::' 

: ( 0,;)001: :'0004; 0.0008: 0.0006: 0.00(14: 0,0005: 0.0003: 0.0004: 0.(1005; 0,0006: 0.0002: 0,0005: 0.)0('9;' O,COc!: (I.'J004: < (i.(,no! 0.:)008 : 
0,005; 0.002: 0.002' :',003: 0,001: 0.002! 1),(103: 0.001 I 0,002 1 0.002: 0.00:: < 0.00:: 0,CJ:: c.oe:' 0.001: ').OC:, 
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20,2 : 3B.8 : 4~,O " ;8.6 : 51.6 : 10.7 i 30,1: 43.5 : 54,9 : 21.5 : 48,4 : ~5.9 : l~.S S:.' : .~?4: n.b : ~7,; , 
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Summary of Constituents Detected by Well 
As Reported by WES 

Concentration mg/l 
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Summary of Constituents Detected by Well 
As Reported by WES 
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Fri~lcyJ:,:ROf' Water Quality Concentration mg/l 
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0.076 I 
0.986 : 

l54 : 
1 ,. . '< 0,005; O.O{J5: < ~,~05 \ ! 
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C. "11: 0. 1)05: ( 0.001: 0.001: 0.005; D.004: 0.003: ~ ,:15 (I. 

0.0004: < 0.0004 : ( 0.0004 I ( 0.0004 : < 0.0004 : < O.OOC4 : ( 0,(1004 : -: 0.0')04 : < (:.00«4 : ' 0.0:::4 ; ( i:'.~O«~ : 
J.OOl: o.lm: 0.004: 0.006: 0.013: 0.037:: 0.00:: O.OO~; '.,'~(13: 
0.005 : ( 0.005: ( 0.005: ( 0.005: ( 0.005: 0.008: ( 0.005: < 0.005: ( 1,.\0('5' U'C~: (,O'~; 

0.00: : i 0.00! : < 0.001: 0.001: < 0.001 : i 0,(101 : ( O.00~: (i or: ·).Cl'i 
1.07: 0.735: 0.2·16: 3.81: 3.03 : 1.25 : 1.84: 2.87 ; :.21 ': • 7 t ~ 

0.061: 0.079: 0.1%: 0.064: o.m: 0.093: 0.136: C 012: J. ~;O: :l. );~ : 
122: 143: 158: 126: 154: 1\'0: 1591 108: :7C' 

49.2 : 5')~8 : 58.1: 33.8 : 36.9 I 33.8 : 53.4 : :'9.(: 5~.9 : 5:.1: .0.;' , 

9.142 : US: 0.003: 1.2(1 : 1.50: 0.876: [,96 : 1.04: C'.388: O.~20: ~.('::', 

3.52 : 3.67 : 3.97 : 3.67 : 3.:)6 : 1.92 : 4.92 : o.2E: :.25 . ~ ,87 : 
!9.5 : lU : 7.44: 17.1: 6.::0 : ~,.77 : tcl,6 : 4.:~, : lU : I:..:S : 4 ' ~ , 

lB9 : 224 : 363 : 56.4 : 2!r : :64 : 318 : 5'.5 ' 3~3 ' 4"" I 

1.2.9 : 36.6 I 23.2: 45.7 I 13.7 : 58.8 : 15.0 : 4.6 ' ::.6 

"not detec:::d 'i: ~h d!'tec;:,ln ',imit shown" 

o .. :'1)09: 0 I ~,004 : 
C • ~ ~: 

·.,:0: 

CS7t' 
C ~:~ p 

208 
17,: . ~~. 4 . 

45 



--------
11:::.01 Frid:eyiliIROr ~Jater Quality 
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Summary of Constituents Detected by Well 
As Reported by WES 

Concentration mg/l 

------
: 7-D : 8-S : 8-D : 9-S : 9-P : 10-S : 11-5 : 12-S : 13-5 : 14-5 : 15-8 : 10-5 :>,: IH . , :~. 3 ~'!~-~'" 

. - . -- ... -- . -~ .. ~~.- . _ .. -.. ~". --- -- ---- ~- - .. -_ ... -. -~ ... .. -----... -~ ... ---------- .. --... -~--- .• -~ -- ~- .. -.. -... --------------.... -....... -.. -........... ",-..... --.. -------- - .. -- ... - --_ .. _ .. _------ ......... - ... _~----------- ...... - ~-~ .... ---- .. ~---- --_ ... -- .. ~ - .. - ~ ... - -- -- .. . --- ~ .... ~--- --_. 

~Ic 'i % : 

: 

,~Jc:\:. 86 : 
NJv-o!: l 
t,lo'I'-E6 : 

':'r 1 i.. f ~ ::;rof 1 ~iorQ!Oethafie 
Z"zu:aMme 
1 Hi,hlcroElhane 

: ( 0.010 
U31 

: ~ 0.005 
o. (;1~ 

: ( c.o05 

4i>9 : 
: : 0.010 : ; 

j.[9 : 
: 0.0['5 : ( 

: 0.010 : 
: I 0.005 1'( 

267 : ~62 I 
O.Q~O : 0.01\) : 0.010 : ( 
0, 0~~ : 3,92 : O.22! : 
0.003 : ': 0,(105 : O. OO~, : < 
0"Jir) : < 0.01(: : 0,(010 : ( 

0.005 : < 0.005 : (,,005 : ( 

f' :,eu.! "Pres~t but belcw the detection !irr,lti ( me.ns "not detected Nit" drtec~iJn limit ,hown' 

m: 
1),1)10 : \ 

0.205 : 
0.005 : < 
0,010: < 
0,005 : ( 

426 : 
0.010: ( 
0.803 : 
0.005 : < 
0.010 : { 
0.005 : < 

417 : 
(1.010 : 
6,05 : 

O.I)O~ : 
0,010 : 
0.005 : 

374 : 3B3 : 477: 45E' 
( 0,010 : < (1,010 : ( 0.010 : < 0,010 : r.Ole : < (1,(11(; : C.:':" : C.Ol( 

2.09 : 17.0 : 0.028 : 01 !!O :.O~ : ~!. : : 6 : " 
f< ~ ~~ : (! , .~.~~ 

< 0.0(15 : < (1.005 : ( 0.005 : < 0.005 i < (:.OC5 ( o. !\e~ : o. ~ ~.~ 
< 0.010 : ( 0.010 : < 0.010 : C.OI0 : ~', c : (: 
< 0.005 : ( O.OJ5 : <. O.OC5 ; ( 0.005 ~ O. ~O~, f), ;'O~ : _ :C5 : 0,C·::5 ; 



--------
:l:C.Cr, ,ridl<;yINIRDP Water Qua:ity 

-----5 of 6 

Summary of Constituents Detected by Well 
As Reported by WES 

Concentration mg/l 

Dm ,Faw,eter : RinElkl : P.inPlk2: TrpBIU ~ rrp B1I2: TrpElfJ: TrpBJl;4: DupJ 1 : DupJ 2 : Dupl 3 : 
"~ .. ---~ ... -~--- ---- -- ~ .. ---_ ...... ------------ .. ------.~---- ... -........ _-_ ...... --- ....... ,.. "'- _ ..... ------_ .... _- .. ~ .......... -......... -- -... __ ... ---.. ------_ ... __ ......... -......... _-

:,!Jv'·3J.l ' t~c 

~cvB9r: ! ~42 
~[i"" 86 ' r CE: :: ~,8 
,I·:OY"S·':: F'CE 12:4 
~~o ... B6 FC? 

Ncy -36 : E'efiz~ne 
,: ,~6 : ~etr achlor;t~'ene 

~D\-86 : ial'Jene 

::ill . 8~ : 
:':cv-86 

1'0,-86 CJd,!L~, Di;s. 
U.'·om~ ~m, ~I i E ~. 

: < O. (105 : ( 0.0050 : : 0.01)5l 
0.0002 : 0.0003 : 0.0005 : 
0.0·)4 : 0.007 : 0.0(:2 : 
0.(105 : 0.004 : 0.007 : 
0,009 : < 0.001 : o.c07 : 

1 I 0.0,10: ( /).03(1: ( O,03~ I 
: ( :'.0004 : ( 0.0004 : ( 0.0004 : 

0.0!7: 0.003: 0.010' 
,\ 0.001 : < (1.001 : ( 0.0('.\ : 
: ( 0.0:0: i 0.03: ( 0.03I!: 

: (' 0. e~5 : ( v.o05 i ( 0.00: : 
: ~ : 

" 
0.1)05 : 0,005 ; 

: ( o.oes : 0.005 : ( O.OO~ : 
: ~ 0/ 1'3 : ; :. (105 : I 

: ( 0.005 : .: J.C\5 : .:: O. CrO~ : 
: i 0 005 : : 0,01)5 

: { 0.005 : <, 0.005 : ( 0.005 : 
: 1),005 : ( 1}.005 : O. C{l5 : 
: < O.Oe5 : ( (j.0~5 " i 0,0('5 : 

0.N'5 : < 0,(1 1:.5 : (1.005 : 
1),0')5 : ( 0.005 : ( 0.005 : 

0.005 : ( O.M : < 0.005 : 

: < 0.0(15 : ( 0.0050 : { 0.005 : 
: < C.O:J : : 0.010 : ( 0.110 
: 1. 1)0 : : < 1.00 : 
: \ 0.005 : ; 0.0(,5 : '\00:, : 

(:,1)004 : I 0.0001 : ~.OO(l2 : 
1:1, ~"O: : ),':0: : 0.Or)2 : 
:,00) : 0.009 : 0.002 : 
).002 : 0.0')1 : J,O('2 : 

: < '1.0004 : ( 0.0,)04 : ( O.OC04 : 
: .; C.OO! : 0.,)01 : ; 'J.r)e! : 
: ( 0.005 : 0.005 : { 0.005 : 

O.COI : / O.,?OI : ( ').0·:1 : 
: ( 1),03C : ; 0.')30 : { (1.030 : 

: '.01,) : 0.010 : { 
f'.ICO : 0. [00 : ( 0. 1 :)0 : 
(. WI : n,100 : 

; : ('.0:0 : .: 0.030 : 0.030 : 
{ :.100 : 0.101) : < 0.11)0 

: < 0.1')0 : < O. :00 : < O.let' : 
~ ': ~ 0 • c' : 8.(1 : lC'.O 
: .: toe : t.O : .;- 1.0 : 

< 

: 

".005 : 0.005 : < 
0.005 :),OOS : < 

0.005 : O. ~O5 : ( 
~:.OOS : J.005 : ( 
0.005 : 0; 0.005 : 
~.OO5 0.0 r)S : ( 
0.005 : ( 0.005 : { 

0.(105 : <' 0.005 : < 
0.005 : 0.005 : < 
0.0')5 : 0.005 : ( 
0.005 : 0.005 : ( 

0.005 : < 0.005 : .: 

: ( 0.005 : O.OOb : 0.043 : 
0.0010 : 0.0019 : ~.0159 : 

o. oo~ I 0.123 : 0.009 : 
0.019 : 0.181 : 0.046 : 
o.m: 0.049 : C.04B: 

1.55 I 1.13 I ~,49 : 
: ( 0.0004 : ( 0.0004 : < 0.00')4 : 

0.035 I 0.155: 0.033: 
0,(103 : < 0.001 : < O.C'Ol : 
1.43 I 1.19 : 20.7 I 

0.005 : < 0.005 : ( 0.Q05 : < O.~05 : 
a.Oe5 : ( ~. 005 : ( 0.005: < 0.005 : 
0.005 : ( 0.005 : o.m: ( 0.005 1 
0.(105 : 0.19 : 0.34 : 0.00:: : 

9.2: < 0, ~I05 I o.m: < 0.005 : 
0.005 : 0.60 : 1.5 : 0.009 : 
0.005 : < 0.0051 (: 0.005 : < 0.005 : 
0.005 : ( 0.005 : 0.14 ' I 0.005 : 
Q.005 : ( O.OQ~ : ( 0,005 : ( 0.005 : 
0.005 : ( 0.')05: ( 0.005 : { 0.0(15 : 
0.005 : < 0.005 : ( 0.005 : { 0.005 : 

0.005 : 0.19 : 0.34 ; ( 0.005 : 

: ( 0.005 : 0.035 : ( 0.005 : 
0.194 : 0.514 : O.lbO : 

173 : 86.5 : 380 : 
: < 0.005 : ( 0.005 : 0.013 : 

0.0003 : 0.0004 : o.ocoe : 
0.0(12 : ('.0(:2 : C,OO: : 
0.0')2 : 0.004 : {I.OO: : 
0.003 : 0.01)3 : 0.003 : 

: < O.OOf}4 : < 0.0004 : ( 0.0004 : 
: 
" 

0.001 : ( 0.001 : { 0.001 : 
: ( 0.005 : 0.051 : ( 0.005 : 
: < 0.001 : < 0.001 : < o. C'O; : 

0.121 : 0.172 : 1.86 : 
0.152 : 0.115 : 0.147 : 

157 : 128 157 : 
29.5 : ~2.8 : 52.4 : 
1.02 : 0.027 : 1.98 : 
3.35 : 5.49 : 4.92 : 
6.27 : 25.1 : 1(1,6 : 
%.5 : 43.0 I 319 : 

4.6 : 15.3 : 15. \ : 

------
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Summary of Constituents Detected by Well 
As Reported by WES 

Concentration mg/l 

: Rln91kl : fiinBlk2: TrpElkl: rrp Bli2: Tt-pBlk3: Tr~Blk4: DupJ 1 : Dupl 2 : Dupl J : 

: {J,;:a::;',ity 
Nt:. -6't ; Ci5-:;id~ 

, ~i (rote-i,:i trogen 
~·j,·,:,·a6 : :rir.I'lc·rofluorome':t:ane 

tk,-S6: 1 >Dich!orodhane 
',JI-E" 
~Jo~" 8) , 

~lcu·8S : 
Nov-}o : 
~!o \ -0:'. ; 
Ktl'86 : 

Noy-Be : 

; 

: 

5.0 
( O.O!O 

O.Q2! 
(1,005 
').010 
0.005 

: < 5.0 
: ( 0.010 
: 
: i i),005 
: I ~. ('If) 

: ( O.COS 

: ( 5,(i : 

: ( 0, OW : 
0.0:3 : 

: < O,OOS : < c, OO~ : < 0.005 : < 
: ('.01(' : : :),CIO : 0.010 : < 
: ( 0,005' : 0,005 : < 0.005 : ( 

Preset !iut ~elcri th~ detect~on [iii::; ; ,"eans "nal detecter tlith dete[bQ~ limit snctm" 

484 : 437: 476: 
: { 0,010 : ( 0.010 : ( 0,010 : 

1.16 : 3.B3 : 0.028 : 
0.005 : < 0.005 : ( 0.005 : ( 0.005 : 
0.010: ( 0.010 : i 0.010 : < 0.010 : 
0.005 : < 0.005 : ( 0,005 : { 0.005 : 

------
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: 1-5 :1-0 : 1"PC : 2 .. 3 

------of 6 

Alphabetical Summary of Constituents Detected 
As Reported by WES 

Concentration mg/l 

:2--0 : He : 3"5 : 3-D : He : 4-5 :4-0 

---
.. _______ ¥ ... _ .... ____ •• ___ ... _____ .. _" _ ....... , ..... _~. __ ....... ____ ~ ~ ~ ... _ ... _____ ......... ______ ...... ___ •• __ ... _ .~ ... ___ ... _ ... ___ ..... _ .... ~ .. _ ... ________ ...... "'_ ... ___ ...... _ ... _______ ..... _ ................ ______ ..... "'_ ... _ .... ________ ... __________ ..... ___ .' __ .. _, _______ w .. 

: C;il ci Ll~11 1 etal 
~o" ··36 I :.,1 or i de 
Nc¥ .. a~ I Ch: J~cforr. 

ft:'.:-ec : Magn&sicifl, ri~s., 

~L.:n'- 3.) ; ~1dn':td', 25 ':i' I ri SSt 

t'Iev-:6 : Total 

~:J',-3~ : ~hd.f:, 7otol 
~'!cy<;6 : ~j tr'ute-Nitroq:::l 

N:dL : ?CB 1248 
: r.eB 12Stl 

~;C;v'-~[ ~ rCB ~260 

No.'-3b : Seler.i dlfl, 

: ::E!H,:'.!:~, 70:a1 
Gt ' Si:·,er. DiH. 

; :.1: ~f.;". TO:.31 
: S,jdiui1'i , Dis£:I 

Sulf/,l'::; 

I '\ 0 • (1(15 ~ < 0 • 0 0 5 ~ ( O. CO 5 I ) I 005 : :" 
" 1),005: ( 0.005: { 0.0(,5:,' O. OQ~ : < 
, / 0.0(15! ( 0,(105: ( 0,0(15: 0,005: 
• I 0.005: < 0.005: ( 0.C'')5: <: (1.005:'; 
: ( 0, ('10 ; ( 0.010: < 0, 01~' : ( 0.011): ( 

0")05 : ( O.O~5: { 0,005: ( 0.005: < 0,005: : 0.(105: ( 0.0')5: ,',(0:: 
0.005 : ( 0.005: < 0.005: < 0.005: ( 0,005: ( 0.005: ( O,'JO~; ( 
c.o~5 : ( 0.005: < 0.005: ( 0.005: < 0,005: ( 0.005: ( 0.0(5: < 

0.005 : ( 0.005: ( 0,0(15: ( 0.005 : < 0,0(:5: < C.005: ( 0,005: ( 
0,010: O.O!O: ( 0,010: ( 0,010 \ ( C.010: ( 0.010 : < O.O!O: ( 

."0 , 23l : 234 : 56'J : 286: 8.5: 481: 302: 239: 242: iSIl: .J;' 1Q7 I ')E: : 

• , '(!,'J05 i ( 0.(105; O,NI5: ·\00::;: :;,005 : ( 0.005: ( 0,005: i 0.005: ( 0.005; < 0.005: i C,OO~: .: O.:'O~' 

: ( 0.005: 
~ < ':1. ~;r; ~ ~ 

:'.0B'): 0.040 i 0,1:7' 0,1(,5: [1.075: O.OS!: 0,165: 0.074: 0,034: 0.058: 0.009: c.n:: 
O.OBB : 

0,005 ; ( 0.005: 0, O(>~: 0.005:'~ 0.0(;5 : < 0.005: ( 0.005: < 0.005 \ < (1.005: ( M15: 0,005: < O,00~: ( 

~,0004: O.OO(S: U1)06' tlJJ004: 0,0005: 0.000;': 0.0004: 0.»005: 0,0006 \ 0.00(12: U(!~5 :\')009 i C,. 
0.0014 : 

86.0 : w: 

19,5 1 ~8, 't ; 4.~ : 
: <" 0.005: < (I,005:~' 0.01)5: ( 0.005: 

0. 005 ~ (I. ')02: 0. C,):: () ,'~03 r 

110 : 21.1: 157: 115 : 110 : 64,9 : 99,3 : 7(',4: 
169 I 

41,7 : 59.7 : 4.B : 22.6 : 31.7 : 4.2 : 7:.6 : 
0.005 : < 0.005: ( 0.005: < 0.005: ( 0.005: ( 1).005: ( 0,005:': 
?,[\OI: 0.002: 0.003: 0.001: 0.01)2: o.on: 0,;0; ': 

0.009 : 
0.')('5 1 0.0('5:'; 2I ,(,f,\:;· ~, t',(lr)~; ~.CI5 ~ < O.{l)5: (l.~9 I { O.f)O:~ I < C:.O(lJ ~ { 0.005: { O,~05: < 0,,)~: " i'·':" 

O,C04 : i 0.001: O,O'iS: 1).(108: { 0.001: 0.003: 0.003: 0.006: 0.003: 0.:)09: { O.OO!: ':',(':'2: (.0(11: ( 

I},(,:I, : 

1),010: ( 0.1)10: < O.Jl;: C.010 ~ 0,010:'; 0.010: ( 0.CI0:'; 0.010: < 0.010: -: 0.010: ( ('.010; < ).010: ( (l.W 
, O,':{15: ( 0.0:)5 i < 0.0')5: ( r).(,~!5; 0.005: < 0.005: ( 0.005: ( 0.005 I < O.C'05! < 0.0051<' 0.005: :1.('(:5: r'O>;; 

., '),0')1 : ( a.OOt: Q,O(J2 i 0,00;:,' 0.001: 0.003: O.N~2: < 0.001: U(ll: ( 0.001: < OJ>'ll : < :).('01: C 0(11 \Of', 

20,2 ' 38.8 : 45,(: 38,6 : 
1.(:7' O,D4t: 1),:98; 

< ).00,)4 : ( 0,0004 : ' 0.0004 '; 0,0001; : 

0, ')! 3 I ( O. 005 ~ { O. t~O: : 
0.009: 0,003: ( O.OfJt : 

'),005 : < 

o.OO~ : 

1.Zi: 

~. 28 ; ~,t9 : 
I I C. OO~ r < 0.00:': { O.ell :': 0.005: 

0.00:: 0.003: 0,(1,:2 <' f),on: 

O.li! : 
51.6 : 10,7 : 30.1: 43.5 : ~U : 21.5 : 48.4 : 4~.q : 

1},;92: 0.002: 1.04: 0.076: 0.052: ('.005: 0,362: ),21(1: 

1.56 : 
()'0004 : ( 0,0004 : < 0.00')4 : ( 0.0004 : ( 0.0004 : .: 0,00')4 : < 0.0(")4 : / 0.0(1;. : 

: ( 0.0004 : 
0,005 : ( 0.005: < 1),005: ( 
0.0(12: 0.007: < I),OO! : 

0.018 : 
0.160 \ 1.17: 

0.005: ( 0,005: ( 0.005: ( 0,005: 
0.004 : ( 0,001: 0.009: <' 0.001 

0.060 : 6,56 : 

2,67 : 36.B : :,85 : 2.20 : 2.62 : 2.79 : 2.43 : 
0.005 : ( 0.005: < O,C~15: < 0.005: ( 0.005: ( 0.0('5: ( 1),005: < 

: ( 0,005: 
0.01)1 : ( 0.001 < O,OQl :, 0.001: ( 0.001 : ( Q,OO! : ( O.OQ: : i 

0.001 : 

0.014 : 

L~6 : 

.., 1;''' I .. ', ..... 
(l.oe5' { 

14.3 : 5,85 : 12,9 5.99 : 6,06 : 34.0 7,83: 4.81 \ S.68: 11,5 : 13.5 : 1(1.2 : 

71,5 : 129: %!: ;io.3 : 184: !30 97,0 : 203 : 304: 45.2 : 14G I 25.9 : 
: ( I),O~:S: < O.OOS ~ ( C.()0~ < '\:)05: \ 0.0051 ( 0.005 0.005: < 0.005: ( O.OO~: ( 0,005: ( 0.005: < ".005 

• f O.O(t~: < O,Ol\5' ( O.OO~ U05 : -: 0.005: ( 0,005' ': ;).005: < 0.005:' 0.OQ5'.;' 

('oJ: ' ( 

q,6': 
0, )05 : ' 

:,',1 ' 
I).oes I 

('.('0::: 

-
m: 

.:'0 

-

''j,C' 

l't 
'.0(" 

-

(.Cr:: 
~. .. 

'~'I 07: ' 

:.:C, 

6.?7 : 
:48 ' 



-----
1::),9 '~~:l~yl:i!r.nr 'Hl.tH QuaLtI 02'.a 

S':.:ts : ?i:',~ a.;:j~ter : 

T~·G.~,s : ,2<~: cr,! Cll'i)e:hene 1 < 
':s T rich! or De ~ nEne : ( 

:i~'iB6 , 
~'J,' 26 : 
N~;· 86 : 
110'" 3~ : 
r~o', . 36 : 

~; O'~ -8!j : 
NCII -86 : 

1-5 

0.0(15 
0.005 
~. (((:5 

0,133 

-
: 1-0 : 

: ( 1),(105 : 
: ( 0.005 : 
: 0,1105 : 
: 1.25 : 

- --
Alphabetical 

I-PC : 2-5 2-D : HI: : 

( ['cOS : < 0.005 0.005 : < 0.%5 : 
i' 0.005 : 11.065 : 0.0092 : 0.0053 : 

~, oos : 1),0(15 : 'J.C(l5 : 0,0077 
1),068 : 0.851 : 0.660 : ( 0.030 : 

- ---------2 of 6 

Summary of Constituents Detected 
As Reported by WES 

Concentration mg/l 

H : 3-D : HC : 4-9 : H " HS : t"._~ 5-D t-:, .. _£ 

0.29 I ( 0.005 : < 0.005 : 
" 

0.005 : ( 0.005 : < 0. lj05 : ".00: ).C:)3 : \53 : ~i.C5 " "'t: v,\'·· ... 

0.88 : 0.012 : { 0.005 : 0.019 : ( 0.005 : < O.OC5 : c.o05 : <: C.OC5 : 3,2 : 0,« : : C.! .. : 
< 0,005 : < 0.005 : " 

0.01)5 : ( 0.005 : < 0.005 : ( 0.(1('/: : ( ~, 0(:: 
0.131 : 0.842 : 0,357 : 0.634 : 0.492 : 0.086 : 0,601 C.bS' : C,9(9 : (I,S:: 1. (5 

1.52 : 



--

NO~'-a6 i 
No\'-3t: 

-

Ncdi: Sh~orofm 

\lo'I'2~ : Et~yb2nZ9rjE 

~~o v -3t : ~eas i r i ss , 
: ~e.;j 1 Total 

: Fe: :~~~ 

; PCb :260 
;~D·. ~ £: : PlJtaS!iiUin I Di 5S. 

~{u\'-E~ : £~:endm, Di~s. 

:'Qv·8£ : :~tr ~chlorether.e 
:1::: -:~ .,J,., 

~j '1'-8 ~ 

--------------
: H ; 8-0 : 1"5 

3 of 6 

Alphabetical Summary of Constituents Detected 
As Reported by WES 

Concentration mg/l 

, H : 10-5 : 11-S : 1<-5 : 13-5 : 14-5 : 15-5 : 16-5 

::,005 : ( '),005: ( 0,00:; < 1),005; i '),005: ().005 : < 0.005: ( 0.005: ( 0.005: ( O.OOS: < 0.005: -: :).~05: < 
: ( 0.005: v.o18: ( 0.005: 0.12: 0.0086: ( 0.005: { 0.005: ( 0.005: ( 0.005: ( 0.005: ( 0.005 I ,: 0.(105: ; 

~.O('5: o,~m: ( 0,005: 0.03~: ),005 I ( 0.005 I ( O.O')S: ( 0.005 I ( 0.0·'5: 0: 0.005: ( 0,005: ( 0.'105: 
0,005 : ( 0.00~: ( 0.01)5 : ( 0.005: i 0.005: { 0.005: ( 0.005: < 0.005: { 0.005:': 0.005: ( 0.005: ( 0.005: ( 
ii.Ol:\ : ; 0,C!D: ( O.C:O: ').010: ': ~.(·10: ( 0.(110: < 0,010: ( 0,010: < 0.0[0: < 0.010: ( 0,010:: 0.('1) : ! 

3tH' 469 : 26 7 : 436 : 362 : 493 : 426 : 417 : 374 : 383 : 477 : 30,5 : 
0.005 : < ),(1('5:' O. )05: 0.0(!5: < O.OQ~: i 0.0(15: ( 0.005:! 0.005: ( 0.005: 0,~!4: <: ~.(i0~: 

(1,023: o.m: 

O. ')0: ' ( C. O(:~: (r. COS ' 
(.005 ' , ('.:0:: ; 
:.005 : < ('. rJO~ : < r't '\r~ I .' 
0, .:~~ 0,':' U : ~ ),': \ ; 

- -
,) .c'~~ ~ { O. (.!';~ : 

':', C~:: ". ~C i: ' 

0,111: 0.072: 0.090: '1,109 0,061: 0.079: 0,106: 0.064: 0.093: 0.(10,3: 0,136: (IJ'68, 0.05) U,: . ,...... I ;,t'"o:::, 11,',:5' 

1),986: 0,172: 
i 0'()~5: I 1).003: < 0,00:': ( 0.005: 0.005: ( 0.005: < 0.005: < 0.005: < 0.005: ( 0.005: ( 0.005: ( :1.(,05: 0.06":: 

(0,0')06: ;;.00(17: 0,0006: < 0.0001: 0.0010: 0.0011: 0,0021: 0.00(18; ;',QO:C' 
0,OC34 : 0.0194 : 

11:: 134: Ii:: 137. : m : !43 : iSS: 126 : 154 : 19<) : 159 : :~!8 : 
154 : 207 : 

.3t.0: 5.9: 47.7: 15.7: C.9: 36.6 : 2,.2: 45.7 : 13.7 : 58.8 : 15.0 : U ' ~:.L I 

: ( (,005: < 0.005: ( 0.0(15: ( 0.005 : -: 0.005: ( 0.005: < 0.005: ( 0.005: ( 0,01)5: < 0.0(15: < 0.005: ( 0.(:(':: ( 
(', O(\~: 0.002: O. ')02 r (;.')~'3: J.D02: 0.003 I 0.1)01: < 0.001 1 < O,OO! : ( 0.0,)1: 0,002 1 (!.O~~: 

0.267 i 0.0: 1 : 
0.24: M·18: G.3~: U28: 0.036: 0,022: ( 0.005: < 0.')05: 0.005: { 0.005:'; 

C,. O.)~ 1 O. (103 r C. 002 ! O.OC2: 0,005: 0.002: 0.002: 0.006: 0.002: 0.0<12: V,O('I,' 0.:03 
0.039 : 

l':'!O : ( 0.010: ( 0, ')11' 0.01':1 : O,OiO : ( 0.010: { 0.010: ( 0.010 I ( 0.010: ( 0.010: ( 0.010: < 

0.005 : ( 0.005: ( 0.005: ( 0.005: < 0.(105: ( (:.005: < 0.005: ( 
0.010 ! < I~. C!~ : 

, \ ~. (l(J5 :,. ('.0·)5: 0.005 I a, 0('5 ~ O.CC 5 : ~: ,}. C'O~ :!~·s 

0.002 : < 0.001: 0,002 O. (103 : 0,011: 0.005: ( 0.001: 0.001: 0.005: 0.004: 0.0)3: c.o03: D.m: o. ;)C~ . 

52.4 : ~3~ 0 : 5~ I 9 ,I,..... 49.2 : 50.8 : 58.1 : 
1.94: (\,r): (1,026: 0.1012: l.5a: 0.003: 

2.54 ' 

33.B : 
1,20 : 

36.9 : 33.6 : 
!.50: 0.B16: 

0,174 : 
53,4 : 
1 • 9 6 ~ 
2,46 : 

29.0 : 5tl' 
LOi: ~ ,ae : 

: , O.:'lC4 : ( (l.om : < '),(1('(1, (,l.C?Od «(1.0004: < 0.0004 : < 0.0t04 : < 1),0004 : ( 0,0004 : < U004 : ( 0.0004 : .: I),N'\;4 . ': O.()(.l , 
( 0.0004 : : ( 0.0004 : 

, , j.(;(:5: ' '),)05: '(1,(1','5 1),0('5: 0,005: ( 0.005: < 0.005: ( 0.005: < 0.005 r < 0.005: ( 0.0('5: I 0.')05: : ),1;05 [:r.(:~: , 

: ( 0.001: 1'.054: (1).0';; 0.001' 0,001: 0.032: 0.004: 0.006: 0.013: 0.037: ( 0.001: 0,005: O.C'J;!· O,!,·:: 

4,75 
'< O,O;)S 

" 0,001 

1.36 
251 

: -: C,005 

i.t9: 0,022 

3.74 : !,51 
O.OC~ : ( O.Ot')5 

0.00: : <. C.001 

6,89 : 11.0 
183: m 

0.1)46 : { 0.005 

o,m' 0.079 : 
i.92: C.221: 0.205: 0,6')·3: 6.05 : 17.0: 0,028: 0,110: 

5.~? : 
'j. 0 49 ~ 

0.076 : 

3.52 : 3,67 : 3.97 : 3.67 : 3.% : 1.92 : 4.92 : 0,.,' ' :,83 : :,~7 ' 
0,005 I < 0,005: < 0,005: ( 0.005: < 0.005: O.OOB: < 0.01)5 I! 0.005: ( O,('I)~ :. 0.0('5: 

: < 0.005: 
0,1)01: 0.002: < 0.001: ( 0,001 I 0.001: < 0.001 :.; 0.0('1 : ( 0.001: ·).on: / r,,:,,:I: li.)0~: 

O,')O!: " D.iie!: 
2B.2: 19.5 : 16.5 : 7.H: 17.1: 6,50 : 5.77 : 10,6 : 4,14 : It,S, E.:8 ' 
91.7 : 189 : 224 : 363 I 56,4 : 218 : 16,1 : 318 : 59,S : .JJ , r' 
(1.12: <: 0.005: ( 0.005: ( :>.005: < 0.005: { 0,005: 0: Q,OC5: ( O,OOS: -: 0.;105: 1 0':'05; 0: O,(,~~ 

( \I)(!~: 0.005: ( 0.005: < 0.005: < 0.005: ( 0.005: ( 0.005: ( 0.005: 0: O,(lO~: i.O~~! ... Jj. 

:)~ ; 
(I, I:I':'~ , 

:B.I 

, ( 

·:,(,:i· 
\;:.4 : 

17 • ~ " 

".J 

~: ,S' ' 

J.N.~· 



-------
lW.() Frid:Ey/Nlf:OF Wate: Quality 

: g-D : 9-S 

1,~-~~d:crGdhe~e : <. O.G05 0.24 : 0.048 : 0.34 
: 7r;cl'!OfoE:her.! : < 0.005 ~ 9.2 : 10.7 : :.8 
: .~ r i = r. ~ or: fl : . .lDT umet h an E '\ o. Ol)~ : : 0.(105 : ( 0.005 : .: 0.005 

1.23 : 1,,42 : 1.03 : 0.184 
3.15 

~~01 86 : 

~ 'C'I 'S 6 : 
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Alphabetical Summary of Constituents Detected 
As Reported by WES 

Concentration mg/l 

;1-0 : 10-5 : 11-5 : 12-5 : 13-5 : 14-5 : 1~-S 

: 0.028 : 0.036 : 0.022 : ( 0.005 : < (1.0(:5 : ( 0.005 : ( O. O~5 
0.65 I 0.21 : 0.032 : < 0.005 : ( 0.C·05 : ( (1.005 : 0.0071 I 

: 0.005 : ( 0.005 : < 0.005 : ( 0.005 : < 0.0(:5 : < 0.005 : ( o.oJ5 
: 1.07 : 0.135 : 0.246 : 3.81 : 3,03 : 3.25 : 1.84 
: 25.4 

------
: ( J.C)5 './.,1.. 0.73 : 
: 0.17 : 0.097 : 1.51 : O.C;:"2 : ! (.0;,3 : 1.: 
: ( (,00: : '. :, (l~: I O. OO~ ('.)0: 
: 2.87 : 2.il : Ul : 3.-e 3.1: : 
: 

.;,; :. ;:';.:,~:;::;;';:::;:. -:::-:::'::~::::!':::':::::.'!: :=:::: ==:.:::::::::::::::::::::::::: =:::-.:== :::::::::::::: ==::.::::::;::::::::::: z::=~:::::: '!:: ==;.;~ == =::::::: ='= =:::::;::::;:: ::0 .. ;::==== == == ==:::::: ==== ============== :::=::==:::::: ::::;;;::;t:;;::: ::=::-::::::;:;; ========== ===':;.'!::::::::::::::::::::;;::::::= ;;:z'":':::::::::::::::::: ~:; ~~.:::!'::::::-: ':" ~ '::: :::~.::::=:::':: :"!':"::.::::;::::::.::::.::.:::"";::::= ... :~:: 

, mea;l. "?r~:;Et but belD~1 the debction limit; .: means "not detelted with detectlDll limit sho~1n" 



---

E,~ ~E:'C 1 TJ\al 
: 11(l\!1ES1'JID, 

!I~r81 Har·~anese, 

i';~h'-E5 : 

: 'CP 1242 
: :c~ 1m 
i c"'r, :2:;4 

/':,;y·e-=: : FeB :26) 

~ut 
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Alphabetical Summary of Constituents Detected 
As Reported by WES 

Concentration mg/l 

: FirB!kl: RinBlk2: TrpBlkl: Trp Blk2: Tr~Blk3: TrpBIk4: Dupl 1 : Dupl 2 : DupJ 3 

: \ 0.(:05 : ( O. ({IS : .: 0.005 : 0.005 : < O.'J05 : " 0.005 : ( 0.005 : { 0.005 : 
0.005 : ( 0.005 : ( 0.005 : .: 0.005 0.005 : 9.2 : < 0.005 : 0.093 I ( 0.005 : 
0, orIs : : 0.005 : < c. O(l~ : .. 0.005 : O. ~O5 : < 0.005 : < 0.0')5 : 0.025 : ( 0.005 : 
(1,005 : .: 0.005 : < 0.005 : .: 0.005 : < 0.005 : ( 0.005 : < 0.005 I ( 0.005 I < 0.005 : 
c'c,Q : ( 0.010 : { 0.010 : < O.OJ(' i 0.010 I < 0.010 : { 0.010 1< 0.010 : < 0.010 : 

5,0 : / 5.0 : ( 5.0 : 4B4 : 437 I 476 : 
: < 0.(105 : < O. O~J5 : : < 0.005 : < 0.005 : 0.013 : 

0.OG5 : ( 0.0050 : ( 0.0(15 : : < 0.005 : 0.006 I 0.043 : 
l.m : / 0.0:0 : 0.W: : 0.152 : 0.115 : 0.147 : 
O.Ole : ( (1.(110 : , D.C\O : 0.19,1 : 0.514 : 0.160 : 
0.('05 : .. 0':::05 : 0.(:('; : I),C'OS : : ').005 : < 0.005 : ( 0.005 : < 0.005 : 

0.0004 : I 0.0001 : O.COC2 : 0.0003 : 0.0004 : o.oOOB : 
').(1002 : 0.0003 : 0.0005 : 0.00[0 I 0.0019 : 0.0159 I 

: < 0.100 ; ( 0.100 : \ 0.100 : 157 : 128 I 157 : 
: { 1.00 : : < 1.1)0 : 173 I 86.5 : 390 I 

( 1.0 : 1.0 : 4.6 : 15.3 : IS.! : 
: ( 0.005 : ( 0.005 : < O.OO~ : ( 0.005 : / 0.005 : { 0.005 : ( 0.005 I < 0.005 : < 0.005 : 

0.002 : 0.002 : o.on 
( .004 : ,),007 I O. ~,O2 ; 0.009 : 0.123 : 0.009 : 

.I 0.005 : ( c.oes < O.e05 ( O. OO~ : ( 0.005 : < 0.005 : ).19 : 0.34 : < O. 0~5 : 
o.o~n : 0.009 : 0.00, : 0.002 : 0.004 : 0.0('2 : 
).0):-, : ':.0(14 : t'.C(I'l 0.019 : O.IBI : ~. 04b : 
UlO : ': 0.010 : I C.Ol? : I < 0.(10 I ( 0.010 : ( 0.010 I 
~. 0('5 i ( 0.005 : < 0.C05 : < 0.0(15 : ).005 : < 0.005 : ( 0.005 : ( Q.005 : < 0.005 : 
0,002 : < O.JOI : 0.002 : 0.0')3 : 0.003 : 0.00;; : 
0.009 : 0.001 : 0.007 o,m : 0.049 : 0,04B ; 

Ciss. : 0.l\10 : < O.leO : 0.100 : 29.5 : 32.8 : 52,4 I 

lliss. : : o. ~\:O : ( O.!JO : 0.030 1.02 1 0.027 : !.98 : 
Tpta: : < 0.)30 : ( 0.030 ; < 0.030 : 1.55 I I. 13 : 2.49 : 

; < ;:'."'1')4 : : 0.0004 " O.('O'H ; : < 0.0004 : { 0.0004 : < O.OOM : 
: i C.OOO4 : ( 0.0004 : ( 0.00(:4 : : ( 0.0004 : ( 0.0004 : ( 0.0004 : 
: ( 0.(;05 : <' 0.005 : ,), 00~ 0.005 : ( 0.005 ; < 0.003 : \ 0.OC'5 I < 0.005 : < ').005 : 
: ( f).eel : 1),001 : <: 0.001 : : < 0.001 : ( 1),001 : <: 0.001 : 

::.(117 : (1,1)0.3 : 0.010 : 0.035 : 0.155 : 0.033 : 
0.021 0.023 i 1.16 I 3.83 : 0.02E : 

D1SS. 0, ~ ,::~ ; (I.tOI, C.l')O : 3.85 : 5.49 : 4092 : 
: < r),Ofj5 ; 0.005 : { 0.005 : : < D.005 : 0.051 : <: 0.005 : 

: ( c.o')50 : ': 0.003 : : ( 0.005 : 0.035 : ( o.m : 
0,i)1)1 : ( 0.::'01 : I 0.0l'1 : : < 0.001 : ( 0.001 : < 0.001 : 
;;. ~"1 II,!)') 1 : < 0.0('; : 0.0;)3 : { 0.001 I < o,c('1 : 

: < O.leO : 0.100 : ( 0,100 : 6.27 I 25.1 : 106 I 
to.:) 8,(' : ( 1\),0 : 96.5 : 43.0 : :19 I 

: ( ('.',)05 : ( O.O!)~ : .. 0.0('3 I ~ O. oo~ I ( 0.005 I < 0.005 : 0.14 : ( 0.005 : 
I 

: ( : (',005 : ( 1.005 : ( 0.005 : ( C.005 : \ 0.005 : ( 0.005 : 

th:; det~\:ti:m liJlit; < ~\p.ans "n~t ~E~e,~e: "I:th ~2ted,.on L.~i': sho'lI\" 

- -----



----
'{o',-E.6: Tr!,:hlcrod"u'Q,T,eH,ane 
~~:: ! .£ b : Z inc, Ji S~" 
it,'I' : ~l {I~, Tct~t 

26 ' 

tt:l'I''-C!) " 
£L I 

tic'! ~tb : 
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Alphabetical Summary of Constituents Detected 
As Reported by WES 

Concentration mg/l 

: RipBlk:: nlnBJl:2: TrpWl: Trp 91:,2: TrpU3: TrpB1k4: DupJ 1 : DupJ 2 : D.lpl 3 : 

0,003 : <, ').:)05 : 0,005 : .: o. O~~ : < a,005 : ( 0.005 : 0.19 : 0.34 : { 0.005 : 
: < 0.005 ( 0.005 : ( 0.005 : ( 0.005 : <- 0.005 : ( 0.005 : 0.60 : 1.5 : 0.0:)9 : 
: < 0.0(5 : <: (I, 00~ : < ).0<'5 : ( 0.005 : O'!!O5 : < 0.005 : ( 0.0C'5 : < 0.(105 : < 0.005 : 
: < O.OJO : ': {),030 : ," o.O}, : 0.129 : 0.172 : 1.86 : 

i;,030 : 0.03 : 0,03[< ; 1.43 : 1.19 : 2).7 : 

------
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ORIGINAL LABORATORY DATA FROR YES AND HRD 
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(. UNFILTERED SAMPLES-TOTAL METALS 
JOO m!SCfHPTlON: "'lHOP (CHI~ltI'OF "CIJSTODY) 
r~F.:POf{T DI\Tr~, 27 JAIl! 87 

" COLUMN. • •• 1 :2 :) 'L--,_. ______ . __ . _____ £\N(.\I..\'.~.uS~.L.L...!:,.!i_) ____ ~_· ____ 0 
(3 ~ DI::::NO n:::a P'P!) f'PN ••••••• /\8 CO en 

fW6E/1·t!4Ell0()C)I)O HN03 
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I~Put~T LJI,Tf.127 -~\N ·oi--'·------ -"" -_ .. --,,- . -.. .-- - .- -_ .. _. fU:.:Cl::·:XPT ~rJA'rEt 19 I"OV 86-----

JOB FII.[::9::';141) 
-"ttn. COMP,- M"lri'(16-'J'~I" ·OT---.. _·· .. 

COl.Ut1i'1. • •• 10 11 12 1~ 

0' :" tit~NlJr~S-f>f;O ·----....;~'="fc:::.)~~·~~~~:: 7.~5:::_---.D..,.f~~!.7 __ -C~9 M.::~:.::·~;J:........-~- . ----------------1 
UIB 1[1 I"RO,J[-CT III 

9~i40---~.-.-T1Tl-~177.~~~~---.~~M~~-.1~.4d-3~--~.~0~ ... 19S.4~~*~1~73~~.O~~~~· ·1~.~~·3~--~~~------~------------------------------------------~ 
%I:;r~c 97.3 III 97 .. 09.5 ~ 10(" II: 

___ ~ __ "'~ ______ ....... ~~_ .• ~. --..;-T.DUPLrr.~_..~1.~4:7.4f.';:_:;w:::;;1!II:;_;0~.;,l~9:.:";;v,;;i!jj;_.;1~7~7.;.;.jO~r;_:lIt:_.;1:_;.7.~;;:·O~=,::1II:..----...;..;. ....... """"' .............. ...:.....-_"-......... ---------------
CJID Sl~06~~7~ 5120700'];l( 510(163t,)6~ 5e~(I6~)5'1~ 

CONe 
Y.REC 

1.UI " 0.5014 

" 
-Ie 06.5 
lot 

!-lOA AlJ1'H 

fC 1.13 ~ 

Ii! M 2 
• !It III Ii! 

51206:)5',* 512070C)"7* 5100()35(,lIi l.')12c)6~}S'7l* 

. _______________ ~ __________ ~l~~Pl~~~~~~~~~~~~~~~~~~~~~----~--~~~~--~ ___________ ~ ______________________ ~ 
010 

HG(~ (-\unl 

COJo\C . 20.', • 0.160 II! 380 It 2 .... 9 It 
'lC.1:cr:C . 100. II! II ~ 

" __________ . _________ --~~ __ ~~~~e~.~20~.~9~·~~"~~~hh_~~~,~~~~~_=~~~~*~----~~~----~------__ ~--------------------------. 
01['1 51:?O'005!/'. 5120'1007~ 51006356~ 512063t'17~ 

3-5 11-·17-'06 1.050 CONe 
XRf!C 

,"* ... JJUF1.. 
010 

9'-$ l1-.r'~~ .16*9 COMe 
'lC.I~:C 

15---5 11'-17"'86 1.537 ('.oNe 
l'.REC 

HOt\ AUiH 

1.':)2 IE 0.000 K i()9 tI 1.~J6 tit 

'" iii lIi !If! 

" i1. I( III 
5120(.357* 5120-701)'7,* 5101)6~~5(',,, 512c)6~357"" 

HGA AUl/-l 

~.15 It 0.906 ,. 154 It 2.54 111 
\II lit III II! 
If ,. iii !Iii 

512Q()~57l)( 51207(10"~ 51006:!J~j6'1\ 512(1635'1~ 
UOlll AU'fH 

iii 0.172 
II! 

• 207 

. 4 

5 

" " 
" 
" 

" 10 

" " II 

________ """"'_ ...... -'-.... , ......... ......:::D=ur~·_'1"' .. __ ..,..."..,.__--I11:.:-----. 'lE lit ¥. I' 

.,.4. RIHSA'" U : ::~:~': ::::': ::~~:-: :~::7~: ~ 
11'-17--96 1021 W:C '" I<. !II ~ '7 I:: 

--------....... -...!~0!!1.:;[J~L_....."~,-:1-:2-:0-:6-~-~).,,."7.:;::.....,.,5,.,.1..,,2-:0""'1.,.-()O7:' ~f2()'i'(I05i-51i![,t!,~:)5i= -------'--....... -----------------.-------

HOA AUTH 

-95147TIUf' f.4l..ANk 
11~'17'-06 

CONe <0.030 ,III <0.010 'lE <0.100 '1. <0.0:;)(1 II! 

Y.Rr:.e III- Xi '" It 

------------.;g:;~C:~::.....-':'::!S...,.1-:::2~C,..,.63'::'S':':':·""/:..;.1I!-5""--:-1;~lO-.-:7=-()::-::07: 5120'7(1)5: 5'1~1)63S'7''''::';''~ -----...:--....-------.-------
1'11.)(.\ (.\UTH 

11'1 lHlC OA DI~fUUM CA CAl.CI U\'\ 
111~ ---jWl/GANESE 

!mlUW. QA SAMP1.I %De 100% 95% 103% 98% 

a 

61 .' 

7. 
"..) 

-



----------------- ••• 

AN(.Il.VT1C;~IL l.ABORATOnV c.r~(lUF' D("'I'~I F<1~potrr I NO 

UNFILTERED SAMPLE _TOTAL METALS 

H06E:444El1I)OOOO HN03 

r r. ~'>(~"~">)(":1l':iIO:~nu r::1>lVJr(ONI"IENHIl. UltKlf~MOr~Y 

( l·.JOB.' ~"''''lPTl",h "!II"" (Cl-IA nHlI'·-c\JSTODY , 
",·;-flE.POfff--DhTEri~-----------------------------f<EeF.:1f4'--fIA'ff.T~!;1 N6V 86 

SHE:E" (SHI::El' OF 2 ) ~.~.,>(~MM~.~.n.Mn 

.JOB nU::::9:5234 
11:;8'1". (~lfI'. iIA'r':h(J1 dAN-ST----

[l : CIX.lI'lN. • •• 1 
s _ ANN.YSIS •• ·2 

2 3 4 5 6 7 0 9 
~ 6 7 9 10 11 12 13 

I .... 

C-

f"" 

,1--9--1 9F.t'ie:rES PPB PPtl ....... ,'9 eo eR eu PB lie NI 8E 1m 
L AD I D r~ROJE.CT 1[1 ROW 

'';;C",,' 'A ,.,"' .. It;;; Pl.'" _ _ ._.~ .... oVYV,," ft ............. _ •• ~ ,v,.,' '. n .. VV"'P ..... .,...... ................... "" ..... "'1& . 11· .. 20 .. 06 H59 'Y.r,'!!:c 100 " ,100 til 90 to! 115 " 95 I( 10.7 k 90 t( lOO to! 11(1 i4 1 
DUPL <O.OO!5" If )(f )II ,. <0.0000 If ,.., (0.005 It )of 

1---------------BetlD--01S87'Ele'J'1N ie59'i'ee511! :265~:I'7e(i61! 2e557666'. 26t'jS696'" e«J~69?,Cl', 2EltY.!)'fOM'! (llS0'f(tl~'~ f.<r.56~-------
ltOA AUT... BOA tljUTH 1'10,,, AUTI-! HOA AUnt l'IOt\ AU'fH UOA AU ..... 

AS AI~$["'IC CD CA[IHIUI"I GF< CHROI'1Il1M 
.~~-

"J ... - ~ ,.- ., -_.- ..... , ............. " 
NI Nl(;1(lFL BE .- SlrU:,'NIUI'I AG SILvr::f< 

----------------------------.. - .... --------------~-----~----------------... -----

"1--._-----_ .. _._--_. ._---------_._--_ ... _-----_._--_.----------------_ ... _--. --
'I 

:1------------------------------------------------------------------------------------------------------------
------.-------------~---.-- -_._-_._-_._--_ ... _--_ ... 

:---~- ... ----------

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

I:! 

I~l----- .-.---------.. -------.--.-_ .. --.. ------.\\1 



- - -.- -

11··20··96 11 59 

-- .. ---
12 
23 

.£/k----t'\N.- -. 

Y.REC \II M II! 

nU"'L. '" 1'1, 'II 
-. - BID .. -··512063!')7*- 5120'1<.'106*-5-12063571'. -- ---.-- .. 

Ii(;~\ AlITH 
llA D,lIUIUI'I 

------ -:-
HNc):::; .. IOL~ F XL E r 95284 

MN MANOANESE 

--------------_._-

.. _ ..•. - ------------._-----------_ ..... _--_ .. __ ._-._-------

-----_._-----------------------------------

• ::1 

t " 
-------- --------- ._. __ ....•. 

« I" I ~~-.-------------------------~~------. ---------------------- -----------



------- .. -- .. -------.• "., 
(- ( Iol'U' .. HElUtlUIUMI(UIt ENVIRONi'\!!N1'AL I.I\OOnl~TOR,( t'!~lAl.YnCAL LI\I)URMOR'I OROUP ninA REPOHT HIO 8Hn:::r <SIIUiI' 

FILTERED SAMPLES-DISSOLVED METALS 
..10[" m::SCRU'T10NIIHROP (C:liAIN'''OF'''CUSTO[lY) RD6E444E 11 00000 UNO:;) .loa FILEr9\:.i117 . 
AF.PQAT OATEI16...wl 07 RE('.'f.Hf>T-BiIr'tE1-~&T·------~~W'~-.g1----

COLUMN. • •• 1 2 3 4 5 6 7 0 9 
_ ANALYSIS •• 2 S 6 7 <) 10 11 12 13 
D- ..... ·~tES-..f!lf'D----f'PHo.............,.·T.-AASS----~e:llBr----it"R----OO PB-----.t-l& HI 9f~ M 

LAB 10 PRO,JECT I D flOW 

".REe 106. ,. ,. III " 117 If III 92 If If 1 
l)UPL <0.005. IE " t! M <0.(1009 'X II( <0.005 lit f\ 
-9t-D----<»-30·,00~'" 2E1566a6~1I! ~OS56aSOIl! 21;155(959)11 ~1}[it')686"!' 09656929W- 2e~~663:5911! f.HS6'fM81E "1)567'1~-----

I-IGA Aum HG(.\ AlHH HG(.\ ~\UTH HGt\ (.\UTH HG(.\ I\U1'I-1 HGA AUnt 

9 ~p~ri-.r.1~Q6~---;e~'O~t~~--~(e~.~~~s~*M~e~.~~~eH4~*.~e~.rle~e~i~~M~e~.e~e~4r-~M-6~.e~6*sr-~M-<~~~'.~e~~~4~"-<~o~.~c~~·~1-~'f4~~.~o*5Hl~ __ M-<~e~.~OO~l--N~-------
'Y.REC IE .. 'J( lit III .. ." to! ~2 
DUPl. ~ III 10 ,. 10 M 101 If It 

-----fOH1,{lBI---;a~11:'<31(lt;l.,..7~006*_2~~S~OO_~~~~96"~. e96S6n29*-~~-&1-9Et~'1'0(t5*--·----

HOA AUl'H HOA tl)U1H HGA AU'rH HOA AUTH "'Of'! AUTIi HOA AUTH 

Y.REC * M ill ~ 10 If M It *3 
DUPL .. !II '" III II( lI! " !II f! 

'----------OIB----(l-l$7006l11 2056606411!~ell!-~J53w-··265~6'9656S2_9!. :?at'5MS5SIf (!l~~et)5!t-----
Ii(;l\ AUTH H()(', AUTIi 1-10(" AUTH HG(.\ l,u'rH HO(', AUTH HGA (~UlH 

'Y.r<Ec! .. III !II ~ III lit III III f!4 
DUPL lit 10 10 !Oi III M Iti It M 

-------OH..f--OlOO~4*_-2(l56695e'lH2055635B._2(1556"il6~)o! e96569'i9*-~~-20561Et<15*-"--' .- .. 
HOA t~unl HOf' t~UTH Hutl) AlJTH HO/l) /\UTH !-lOA AlJrH BOA AUnl 

~~~~-~~~~~~~~~~~~~~~§--*~~~~~~~a-~~~~~~-a~~-~~~~~~«h~~~-e.&~-~~~~--~--
Y.REC 
DUr-'L 

IE t) 

'" III III ~ ~ * ~ ~ ~ 
11 ---------------------9-19 
" 

e 13e'lee611! ee56686 411 ~S56a!:5e-IH?,"'1556359)1!· ~~556364!1!·('9656329~ ~)~W--01St)·fflQ8!'1!___;tt)56·'(It)5'" -
I-IGA AUT", HOI, AUl H HGA ~\1I1 II I-IGI-I ~\lITH HG'~ AUT", HGf.\ tlUTH 

'Y.I~EC .. ... .. ." I( 'J! ~ * +I 6 
DUPL .. 10 .. III If .. III )I! '" 

----------------OJft---()tMi'eo6~. l!!a56~~·-~6~-?~-: .. ·055036~~2'~ ~~·-(t1$7{f(~~-_2()5t',1(1(l!5~·· 
HOA AUTH HOf'! AlJTIi I-IO/~ I~UTU HOA Al.InI liOllj AlHH HO ... '! AUTII 

1240 'Y.RfZC It )1\ 1* III '* * M !'II )1," 

DUF'L ,.. t( \II to( J)I t( M .. ~ 

----Gm ·--01 3e7eEt6M 2E1566964*" {oN~5(,..3S0*" 2G5563!!)gll!- f?(t556364~096563:?9'* ~"f)566SS9~1~~2056·,()o5~ . 
liOA Aunl HO(.\ AL1TH HGf.\ AllTH HG/~ I~unl HOt, (~unl UGA f.\UHI 

1--~9*!5Hic2li!!_+I-__ffflftiS-lllfE-,~a,...L~I(------+e*'l;)lNtie-----«r.-oos 101 o. 6004 iii 6.661 l<! O.OI).'t III 1).(;JI)2 III 0:0.0004 II! (6.001 !O (o.t)()" ,. <C).OOt If 

11··17~'86 1821 7.r{r::c \11 ~ 'I( til! III * ~ t( f\ e 
DUP!. If .. III M ~ ~ ~ M _ 

----. ·----ft6I-tr--'O1 :'101006" 20566~64¥.~~~~~~~18~~,.(t(~·---··-- .. --
HOA /\UTH fllu.\ AUTH HOA AUnt HOA AUTIi HOA Aunt HOi"! AUnt 

AS Ar~SENIC CD CAIJI1 lUI1 CI~ UIROl1 I UM 

NI NICl(r~'. AG 



-I~--'- ---- .. ---------."'. -_._ .. _-------------_ .. _-------------. __ ._ .... _-------------_ .•.. 
C O"''''.)II)Ii!(I'lO!!I:,..IUilil (~IVU10Nt'lENTf\L L,\BORArORV I\NALVnCAI. Lf\OOflMlmy (;nOIJP Of\ll~ m~PORIHIO Sllll::T WHFET 2 IJF (, ) y.;!<:!<:)('I'lI*~:!l:y.;)(~~.!I:!Ci"'~ 

I ( 

FILTERED SAMPLES-DISSOLVED METALS 
dCJB m:SCIUI"T ION I NmOF' (CHAm .. (IF .. CLlSTODV) 

"AU 8) 
COLlINN •••• 1 2 3 

I _ MIALYSIS.. :2 5 6 
-B -J I)ffNOTFS-f'PB·-·--- -PPH. ........ -rl1S---eJt------(.'R 

• LAB 10 PROJ'r.:CT 10 

R[J6E444E:11(1(1(1(1(1 HN03 JOIl f'lLEr95117 
m!a.rtt' OAll!l HI I~v-o~t!;---------t:sft't'-:r. eOI .... DAH!s01 dAN mo------

4 5 6 7 8 9' 
7 9 10 11 12 13 

. cu-- - ----H:I- --- .-. HO----------Nl·--- 9F.: ~G--.--.. ---
flOW 

TFI~l li' 86 CON(: (O.eef) », 9.geali! .III 9.99i2' IE 9.002 I'. e. €lei! iii "Eh0904 ill EEI.OOl II EO. ear; lot <(;1.091 1'1 

'Y.REC 106 lit 110 If 115 l'! 100 )II 93 '" 99 IG 105 lit 102 " 100 lot 9 
DurL (0.005 III * II( !II ')( (0.0000 fI K <0.005 I( fI C " 

---OID--.(H~~·_20\S~::.alil-20ts~-2055(,364*"'096S6~P.f.)!56605-3*"'B·H~O·1+~m6'1~---.-.-
. 
1--.-.... _._- ---... 

(' 11 H()/, AUTli I'IGA AUTH HGtl AliTH 1-18A AUT", Ht>A (.\LI,.... tiOA AUTH . 

1I1--~Hi!<50---8--B-l'i-lO 06 1646 cotle (9.9a5 lit EI.Qaea M a,GEI";! M u.G'>. )Ii O .. -tt62 IE (0.6064 '" (O~OOI trt (e.a~5 lC <6 .. t)Ol N 
'I.RI:.C .. III II! til I>l • • I( fI 1(1 
Dut'L .. .. )I) '" '" til 10 It It 

( .. 
OJ D •. -OlOO7006M -"~II! ,·?0556S5a!>! '2(l!!:;56959*205S686-4!1!' (J9656:9~~' ~66~-\5~9()7008""2~61(t(~· 

( " IlOA ~,unl' 1·10/\ ,\UTH HOI~ AUTH 1I0f\ AUTH HGA AUTH HOA AUTH 

to e6 leae eol~e (a.eEls It e.eee6 III 0.0130 II! 6.60S M e.ee~ <a.ae(t4 til a.eos ... <a.aor. to! <a.061 ~! 
i.REC III III )I) )II II! lit to! M ~11 

DUPL • I( II! ~ !o( t! II( to! M 

----. -~-nlD- --o-lB()'1006lt-~66964*-2655635S*, ;~1)556353l11 205563M* 09656a~~0100'fflf)e~·!'l656'~-·------

( " H(;/, AUTli H8A All'll" H8(., I\UTH HG(., {.,Ul H HO(.\ AUTH HGA AUTH 

~}---96i'20 t 7 S'i !r-:lli-E9H3066-ir.9:'O .. roi4I--eCaO~i'lilcs____.(~elo. -oe00!5!5---;lt5HElt....-ElEll6ea€)66-..... HQt....-o00099--iIEHlcJlo.-oeOO:.:3-j --jlltSHlalo. -oeal€lS!5---";o;O;~' ~('f.If.l7. e&" a€HEI:t<4HlOIH3f)-.. a!;l(;}&" 99-......... /III---o«-oe .... a,,;.eall)5-" ---;OlliH(e€l7". '~~€I~ll-~"r------

~(' ::tl 

___ . ______ ~~l~t : : : : : : : : : 12 
"" .". "'--ol907~5669~635~-·20556959*--9.0556'36~-tl96"'~~7.0S66S5~"ae7(1(19). ~!J'tt(~.----.-.-.. -
;:: ( : HOA AUnt IiOA f\IJTIi HOI>' AU ni IIOf\ AUTH HOf\ AUTH HGA AUTH 

~ --90ti1l----"/-D-1-i-1e-e6--t4-t5-"--et:l14C <a.oas iii e.Et6Eti M a.aai It a.eo"" .1 e.aElf M <a.oeM 01 <a.eOl .. (a.005 .. <O.eOl t! 

I 
Y.R€C II! II! '* III It! !II 14 It If 13 

.. :: Dur·'L to! • iii .,. ~ II! l)( !It II( ~ r-:: -~: ----- .. _--·---QID-· ----o!-00'i'006M-20566a64*-20S!S6350M-·OOSl54B!S9*-?OSS6964-096569~*~..:l5_3~1~0<:I9*_~.)I)5~-- .. - ... -- ---

L 

:: !-lOA AUHI IiG(~ AU'''' HG(.\ (.\Ul H HGf., I,U nl H8(', ~\u,·t-I 1-1(3(.\ (.,UTH 

" . ~ 11 10 96 Hl~ <Ch006 I( (",seae loG 0.002 )( o.eol:5 III 0.01)2--'( (lhOOOq )( <0.901 III (Q.09lS ~~ 0.e02 !II 
" 'X.r'lt::c!Of iii ¥. II! ~ II( til 0( II<; 14 
" OUPL If Ir:i lO! ~ !Ii) IG !II l') It! 

:'[ ..... _-- ---.. ----QID --4~1~Q....~_20~ .. 0I.:4~--20~e;8-I>\-~~364:~-09656_~9*'-20r>66asa_ola<I·1~-~~(;lor~ .. ----... 
" BOA AU TI-I HOI~ f\UTH HO/~ AUTH tlOf\ I,\UTH HOI~ AUnt HOA AtJ1'H 

:: 954-3T---le-s-H-1986 qesl" 00140 (0.005 !Ii a.OGGo II a.gee II e.eoo II( 0.004 II EEI.eaa, ~. (0.001 t( (0.00:5 to! 0.(102. .1 

xm::c It! !II iii Ir:i "* l* ~ ~ ~ 1 S 
UUPL. I( iii !jf, II! II( ¥. • II! fi 

---------------------f.H·D·--(J-! ~·,Et06~Q9~656859*-2Q!55(y.:153"" .. ~i)506H64'* 1)~)&.:':i63:~!I!__2t)5~~Ql~m'1t)t)9~~1'I)Q5!1t 

HI 
"I 
:.J_ 

NI(;I('I?L 

':'OiIC 
'Y.r~EC 
DUPL 
81El 

H(;A ALI1H H8/, AUnt HG(~ (~U'IH HG(.\ (.,unl 1-18(" I\U1H HG(.\ (~lml 

<6.&015 III o.e02<4 It a.veri It a.004 II( 0.t;X'.!9--·~OO(:)4 III <6.001 M <0.005 M 6.(4)2 ,. 
• III ,x II( I,l( II! 4IC ¥. ~ 16 
" ~ ~ ~ ~ w ~ M M 

019070061. 20566964!. 2~~205S69'59". :?(I!;j5()~'I'!-(I9656~)~':n 2(15M~~I. o 13(fTMe.! 2e567(1(~---
HOl~ I~unl \-lOA I:-'U 1'1-1 HOI~ AUTH HOI~ AUTH HOI'l f\U1H HOA AlJTH 

e[1 (;ADM IlII'! m CHROM IlII"1 

SE: SE:t.r~NI UN AI; SILVER 



""H 
.:r-' 

,.{.,.-

,,;,,:.':"', 

.~. 

.- -----.- ------ .. -- •. -
CA 

r " 

1*_II(;I*IUf~iIE)(,UIitllf)li1l! ENVmONM£~ITI\L I.~\DORATORV ANALYTICAL I..f\UOnAWRY Of<OLlf' OATA m:::pom INO ~)HFI!T <SHEI::T 3 OF 6 

FILTERED SAMPLES-DISSOLVED METALS 

JOB ['I.i:SCr~H'110I-l:IHROP (CHAIN-'OF"(;US1(JfJY) RU61::A44F.:110()(I(.IO HI~08 dOB FILEr 9511'l 
~lf!oOf:n:--{)A"r'-::t 16 JAI'H37-- --- ..... . --.-.-.. -----.---.. _ .. _- -ffl~CEU,...r-Or'tn:..,..-t';'-·tlOV 0& t::ll'f.-ef;)Mf1'-.-Uf.trETO't-dAN--8·' 

CCJl.lIMN. ••• 1 2 ~ 4 5 {, 7 a 9 
I~NAI.VSIS.. 2 :s {, '1 9 10 11 1~ 13 

DFWOTE:S f'1~S----- -- -PI-'H ........ AS -. --·--e9----CR ~-----(;U -- --- .. PEt-- .... -HB-~-__ttl-----.. -SE---ffl .. -
PRO.Jf.CT I D H(M 

1010A 

COilE: (Q.Qe!5t Ii 9.Qaa7 M (heElS<! )I( o.oo:r. 1\ 0.011 M (E.!.tSlOEH, III a.eel til (El.eE15 ... 6.<162 _. 
Y.REC 1 Of) IE Jf )4 III )II 96)1i ~ 94 tf ~ 1'1 
[IUPL (0.005 til • '1. II( M (0.0000 \I( til (0.005 M til 

------.f)lO - Q-l-301006IE 2(j5!56~!56959IE-~6a53~-~56l'36-4*-(I%56S~-~~3!~ 01St)'rooalo! 2re67t)l~-- .. _--
I-IGA AUTH HG(.I AUl H HGA IIUHI HG(I I\UTH HGA IIUTH BGA (~U'r H 

'Y.RI!:(; * * IE OO! tC M tot .. III 10 
DUPl. .. .. W )I II) III ,.. .. .. 

919--01-907006. s:?e5M064M ~·0556a!:i~95-3*-~964!11~a~~-ela(.t1(lee)· ~1~---- - -----.. 

'Y.REC 
DUI"L 

I'IOA AUTH HOt.. AUTH HO~\ AIJTH !-fOA AUTH HO~\ AUTH UOA AUnt 

• * II! It lit !II If It 19 
.. .. M III III " tIC " III 

~--------------------~---et9 1;.11307006.' 208t56964111 20656356*-~205!56064M G9,'A':SC,A29.1 P'0!5669'l"Ji9M otse10eO. ~e56'1el)t'j,. 
BGA AUTI-I !-lOA AUl H H(;I, ALIT'"' HG~, AUTI-! HG(~ AUTH BOA ,,,UTH 

1.Rf!.C 'tt tIC « If. .. • III II( *20 
DUPLM * )Ii II! lit '* !II It !II 

1-~----------------10Ml&---<»907ee6. 2~6S6olj~. ~-~""'2(~86~~ e'!M56a~-~etm~. o 13610aa,. 2('Ir)<','i'6<I51! 
!-lOA t\UTI-I !-lOA AUTH HC;f\ ~\UTH HOA AUnt HOA AUTIi HOA AUTH 

1200P !II It !II 11\ !It III If 21 
~ III II( !II M 111 If. 

1-----------...:......--j9-Hr--*~~~~~~Ib4.~~959~964~S~~_f?Q566S~f90·'I)(>ele 2a56~-------
I·IGA AUTH 1·IGA AU'I H HGA (.\UTH HGA ("UTH UGA AUTH 

!If It tc II( II! t( t! 22 
II! )II )Ii II! III lit W 

f----~----~------e-ffi---(»_SI&'l''ee6*_2l~~~-20'~!S'3'!5$M!6!'ii5fle5~_2!~5t'i.9~{l'9~_2(:'1~jM9~jeM-{t11'J(~ffl6·i'(t(~·-·-··---· .. --
HOA AUnl !-ICiA I~UTI-I HOt\ AUTH HOf\ 11Uni HO/~ ,",UTH HOA AUlll 

Y.REC \III !II III )4 It )4 II! )t .23 
DUP'L . .. \III ;K " 1)1 t\ \III .. M 

--~--.......f)Ole______&la070M. 20!3t56961flf 205~0*-7.0556959!t-~)5563M!H)96569S!~~ 20566959" OteE!i'OaSI'! 2f)56T~-·---

I~S ARSEI'IIC 
!-lOA AU1H !-lOA AU1H HGI, I,UTI-I HG(', I,U1H HGA ("UTH HG(~ {"UTH 

CD C/~DrI1I.1M GR CHfCOH IUM 
. .. 

Nl \'HCKEl. SE ... SELENIUM SILVfIR 

1--------_._---------------------------------
EXTERNAL QA SAMPLE %REC 103% 93% 

-- --- -.---~--------~--- ------.-



------- .. --------- -.-
r-.------.-------------~ -------_ ....... ,.--_._-----_ ... 

FILTERED SAMPLES-DISSOLVED METALS 
.JOI) DESCRIPTION: NIROP (CHAIN "OF .. ·CUSrODY I H061::::4'14E1100000 IINO~l Joe FIU::::95117 

r+---RFMtFt-f--ru.'\'Et-tO--~r------ - .. -·~et:.1M-rs~Ntf<T1l(!;1t------
COLUMN •••• 10 11 12 1~ 14 1S 

25 

--t:tt't".-- ~fJA't'f!-r(iy-··,if.lN--u'7'"----·-·-· 
16 

AI~ALVSIS •• 15 17 19 22 .2~' 
PPM •• ; ••• -' ZH ----.gA--"- --- - CA --I'1O--·---.... ·HN 

26 
1'IA K ..... 'f'" fl 1" OEHOT€S PPB- -

1 

: L AU J[I PRO~IE:Cl 10 

,!---95lH--Dl.IPl:-I:-H-l.!f'--e6---t:t)i'-IG--<t.l'29 M a.1oI52 iii Hfi'-···---l<: 29.5 -1-.~)~ ... a5----Iri-{n2r--~!----~---

I 7.~[C 101 • l05 * 111 ~ 107 - 102 * 102 ~ 109 ~ I:, DUPL 0.132 ~ 0.156 )j; 163 )II 30.9 II:! 1.03 )rI 4.00 )rI 6.60 If 

RO~1 

HO" I\UTH 
."l~- .. . ·(lIfI--- 51206aS(,,*"-5i:-2()1006~ 51H(I(,:3!;';~~ ·\.H8(I(~'3t""(""··!.')1?'(1I!;:::146¥.-51fl*356""··5iOO63~-~----", 

:: ~----IruPl.'~-H·~ (;CJ~jC; 0.172 M GI,l1& iii 129· M ¢CohO )\ (;I.(liq~~·2s-.+·--lI)\I------------
'Y.REC III ilL )o! 10/ )II II! III 2 
DUPL. !II til l* O! f( " ')II 

I 

.- . . - OlD 5120635t$1E- 51207006* !')1O(l6:~!"i2!1! !:HO(16:lS(lI'f 206!S'7009l1! ~Ha06r35(,!') '!S101)6:~!5())t 
., I-IG(', (\UHI :; . 
~ 95H-9---DI.:lf't.:-'3-+1-H--96----·--(.QMe--l.e6 \11 €I.147 I( 18;' I( 5;i!." I( 1.90 III ".9:2 I( 10.6 It 

;:' %I,{EC t>I lI( ~ t>! ~ ,l( II( 

I OUPL If I( iii iii )Ii l<i x· 
1,;;,1 --. (lID -. ~1206356* ·51207006* ·S1e(168~;~ 51806350~ fS12(163/t6~ 51e(l6!'l!;i6l'.· S190635(l'r.---·--_·_·-_··· .. 

HO~\ f\UTH 

~l~~~ 1 ~H ___ ~ :::'5I::j::::.2~ :~:35l:::46~ ::'0S6~ ::700':-
:: I-IG(.\ AU1H 

4 

'l.m:~(: lit '" ~ 'JI( ~ ~ !Ie 5: 
DUPL III iii iii )Ii X: )Ii !(: ,~'~':I95I~ ::.I~H .. I .... --€.... e. le. • •• 1.' • 109 , ... e • •. '''.6 • .... • •••• • 

~-- .-----(j) D----51266356f!-'!J1201'OO6M5:1 006352~ 5180695E1!1'. fOSS·footw.-51;8M9'S6" ~J 100~ 

I-IGf\ AUTH 

--------_ .... _---_ .. 

::. f 17 80 1597-€<JMe 1.84 \II 6.196 to! 1~ 5S.~ I( 1.'76 ., 4.92 ~. 16.6 to! 
_ }I.nc:e If lrI 10} • )Ii )Ii X: 

DUPL iii \101 'Iii ~ 'JI( !r( ~ 

-. --- .. ---.-------~-----o!o-- -51:206S56*--5~-51ef.t6~~_5_H306~lI!--5:12t:"63~&.t·_5ie(16856~t~-·-·-----·--·· 

I-IG/, (.,UTI-I 

~~~~-4~~~.~.~·+1-i~7~O~6r_--~e~·O~~~4e~-&a~.52~-~6r---.~e~.~1~i~e~-."~2~·e~e~---"~~~ .. 9~.~.~--.~-1~.~o~er---.M~(~~.~S~6r---.M~J~.rli~9~--.-------------------------

ZN 

C. 
i'lA 

1240 %I~I:.C .. K ~ 'JI O! !>! !>! 

DUPL M '" l'! ~ )Ii )II !!l 

---.----... -----. -- -·-(tW"-5! ~~M9.(tTOO~l~)t!t~?~ ·51.006!'!}S(~- 51?(tr::.34t$~ ~')16(I(,;356~'5tff(tf,SCJ(w. ... ""-"--"--- .- . 

ZUlC 
lilrlflNt:91UlI 
SODIUM 

ItO/~ ,~UTH 

'Y.RI;!C .. '" " /II )Ii /II /II 
DUPL 'I( .. ()II jI( II! II( I)( 

·---f1e..".If'lar------':;,..1 ... 2~O'lt'6«131"15i1116cto!ti!-!5~12!,>je't'.,'HO'l!'O'lt'.~<1I1I!~5c+t9-2off.,,""eFli(""x'l-l5.!I! ....... ~'HHI-f8trt;IH'6 ... ::'!~,~it'1('~~--5!5~t:l'~·.{I'Il.l<~~~~. 4tt6~II!-5t20~~7'~-------.. ·--· 

BA £WUUM 
ItI~ 1t"I~flAI4E9E 

I:-I()(~ I't 1Tt·1 
CA 
I< 

C/~LCIUM 
rtlH.8SIUII 

7 

e 



----------------- .,. 
(-

.. )(o·)lUlf.U·"'II*lf.~ I.:NV!RCJNI'IL::NTAI. LAI30HI\10RY A\II/~l.Y1"I(;AL I.AJ":jOI~MOrf" or-«IUP [I~\H\ REf'l)I·;j ING ~11I:rr <S1It:E"t" 5 Dr: 6 

FILTERED SAMPLES-DISSOLVED METALS 

JOD OESCRIPlION:NIROr (CI-IAHI-Of:"'I::usrOl)Y) nMf:.444El1000CII) HN03 JOO f: I I..E, ';'511'7 
~";"'-f.II;:pflFll U"'"E t16 'vAW' (fl. ---.- - -.--- Rf~(""r: U"f-[tf.!-fl::r t-')-NOV -86 ---. 

n ; COLtJrIN.... lO 11 12 13 14 1t; 
, ~ ANAI.VStS •• 15 11 19 22 2:!l 25 

1!:fi"\, 1~;-·[tA·t'E-rtr,.-,;jAN8·r 

14 
26 

---&- ~ -BEHt)'fES PPS----·------PPi'l •• -.; .-;.-nt----RB.A----f'e~A ffl-----ttN- _._., ¥.---' 
• LAO II) 1:'ROJECT I D 

~RIP 9LI( 11 ;l7 06 COtlQ (a.aaa .. (a.EltEl II! (EI. Hie II! <E1.lEl€l I( (€I.tlOO III <c~.106 ill <C).100 
'XRt::C 100 IE !II ~ !l( t( lit 10( 

DUPL <0.030 It )II )tI )(; '* )II ~ 
·--------------Etl£t--812E169!!16!1!· 512G7M6!( 5-1®7(1(t5'.o! S1e069'S(w.-s1-20694~7(f(~5~_·----

HO(~ f\UTH 

YoREC 
[IUF'l. 
om 

.~oo M 4.51 ~ 11.6 ~ 
w 104 to )II III I<i • I<i 
M 0.094 II( !II lit .. 0( iii, 

5i:?06356-tot·-5i.-W'700611--""5f20 70t)S!l!-"'51006350-Sf:?06346J'1!-51 t~st'T1* -51806350"'- . --------- .. - .... . .. 
H(l(.\ ~\UTH 

!c;----2-$- 11 i8 86 laoo--·C~05l III (;t.les I'i 1-69-----~6;;-6---joi-tt-d90·-·-l(o--3T69-----jot·-"'5.-W---;t------
l.r~EC tc I( II( 'IE ~ iI! ~ 
DUPL M III ))- l* I=l I=l II'i 

------. OID----·51?'0635l.*--M20-/006~·o1~(J7()()~~ ~i1-a(l63!:i(H'" 5120(,346* 51?063!S·1'1'! S10(l63~ --........ _---.. 
HOI\ I\UTH 

9 

10 

11 

r-95-'I...2f:r--B"-S--i4--t6-e6-i~r21 III e. esa M 11'(I---.... --"""*""~')-·-~tt-;88B- .. - -*-·e~---t&;-ft"-----to!·-·---------------------
'Y.REC Iii *)l))Il)l) '* 
DUPl. I( III !:( II( '1( 'JOt ')( 

-----------------.. ·(.lII)--·5120695( .. !II:·~:H207()()6* 5120701..15l1! 51B1)635(llI* !.':ii2(\6346*5':t06:~7~ -5-1t':t)635t)~ 
HW\ (~tnH 

-----'f-B--i-i-iO 06 I +1S €OHt::-----i...-zs ~ O. t-t+----"-*-H:l·---lIl-5r.4---~ -0. *)::$-----~-75--~--9-,""'')6-''-~-----------' 
. 'imr::c '" I( ~ j( !:( 00i ~ 1::J 

OUPL '" to! l'.\ II'i ):l '* ]I) 

··--·---- .. ·---------...(Jl{l-----51?Oo$356*--!!\1~~--5H~(l7(105'1'! 51006::J!:')(I>,o\- 51 ~W63'+6')! ~j12(163~rl~ 516(16:3e;0~ 

HOf\ A1I1H 

1 10 86 1111 601~(: e.06a IO! 6.119 Iii Elh-5--"*·-ItSo-a- '-""'-(1;(146- .~ 3;""28---- "'r."1~!;?--· t1.- .. 

" xm::c!Ci II'i ):! ]I) ~ !II: ~ 14 
,..~ DlIF'l 111 I( l'I '.>: ~ ;.: ;.: 
'" --.. - ---------- -----oIf} -- Sf~6356~-S12f),·(~)5,., 51f3f~~'''' S1~"1)6;~'l6" 512f)6:~SJ~ 51e06~r.':i(l~ 

" HGf' AIJ1H 

., ~51::'1 18 S 11 16 66 \t;)5P eelile 4;i'1 It 6.61:5 M 157-----':,';4";1 )II <);~-.-~~-.. 1I)""""fr.t'&""---rt----- -------. 
" 7.r~E.C * to! * !:'l ill! .,.. ~ 15 
:~ DUPL to! ,.. 10l ." ):) ~ l":! 
.. -.----- .- ~--- -~-- ... €IH+ -'5120~_267'~-~7?(11(l(t~ Sle<I695(1)' 7Tt~~(1":,8'lt.' ... 51~(l6=3':.i"i''''' "518(16~(t~-

" HGf\ AlIlH 

: . ~ .' 11 19 96 6951' (j~.7e It EI.ElSi 101 66.e )( 1.8.6 M-{r.QBI+ ~! i.2i ~ . .,1-;.1--.......... ---' ----. 
7"R£C It 10 ~ lI! l'tI !II)! 16 

"I DUPL. til .... * toI * til oj( 

"t- -' -- ---._-- ---- --{}lD·----5-f:.2()6356*-5i-2a-'1~i2()-7Q05*--51e069r~t!* 5':?06346*" !sl:?0635'7~ 5t906~5O*'---' 
"1 1-\(;(.\ N.JTH 
"l.N Z Hie BA Of\R WM c,\ CALC I UM 
"-H&---~SlUK-- HU l"oAW:;~\I~E:m:. ..---------... --··--K ... ----f'Q:l"l'f.,sW!t-----------·-------

r : NA SOD WM 

-----------------------------------_._._-. --_ ... -._ .... _-----_ ......... ------------- -----------



----------------- - .. 
• 1'·~f)(UII.l"~!o<'Ml(Ulo( r~I.JVmOI-l11EN1AL I..l\tl(JI~t\T(JHV AIII/ILVTICAL. L/\DORp.WRY GI~OU~' U(.\TA kLf'UI, r INCi SHH", <SHU.'!' (, Of (, 

FILTERED SAMPLES-DISSOLVED METALS 

.JOO DESCRIPrION:NIROP (CHAIN··Of·CUSTOOY) R06E'~44El1(1(1000 HN03 .lOB FILF.2:951l"7 
"+-RI~M:...nATflE&i· 'H1~6>-d~IA'IIW~-lae:77---------------~---~r<~E.£Cf.'[·U 1 [IMr~119 I~OV-86--~--------- £.Sl-;--eOHI"".-ftA"fE:r<t'l-dAH-t'H'---

13 14 15 1t) 
:22 2::1 2S 26 

'-MG - NM·· K' NA-· 

COLUMN.... 10 11 12 
: _ _.. ANAl.YSIS •• 1~ 17 19 
-~+ OhN01~S-PPll- · __ ·_-_·--PPl'h .......... ·n-lN -_ ... ---9#\------ CA- -

• LAB HI Pf{OJEi(:T ID 
1- ROW 

': .-5--·---!oIolI-----------
Y.REC 99.5 * 92 M 112 ~ 97.2 ~ 90.6 ~ 102.8 * 102 ~ 
OUPL 1.07 M 0.068 ~ 120 ~ 49.3 ~ 0.138 M 3.53 • 20.0 M 

17 c· 
---.--.--.-------- BIEt·-51206as:?*-5-t*~-·5-19Q6af,~-~:H-e<l6a!!KI~--512()6946¥. 5U~06a5'1~ -~H.\f.l63!:,i(w.·-

1l01~ I!)UTli 

1---'~!-!=1001"""-9-I;:>P- 11 19 a6 SuS" e(tl~ (e.eae iii a.est .. il.1 IE le.7- II( a.GOl? l'i 96.9 -iI!--9+.-eOr----iol----·----
Y..f'CF.C If !If l\'i ~ ~ to! If 
DUPL II( !If ')( « ~ iI( lo( 

----- .. -----------.. --1)10 -- .!r:H20635·l\Ot·51~0?006* 51806~~!%!!<' 51OC,63S0l'! 2I)S5'l(u)9lr! 5H?fJ63l'fi'* 51906350!l!-
1-18(" ~\UTH 

" ~-~-H""l:-9-S-6-----tt"JHe----Et-;9S7 M 0.004 
~II' 101011 'l.REC ill< 

DUPL !II 

:;t---- . --OW-~- 5'206357* 
'" '.I/, 'l! !)( ')( !f: 

II! l\'i );; III !<: ~ 

512070061"- 51006352'.11, 51B063S(ll'! 51206;-)46'.11, S1206~~'fi'~ 51B06350'l! 
H(lI~ I~uni 

• ~ 11 19 06 10ii~ e(tl~(; O.6~.ElSe .. -6~.9·---*·2h5-.. -- .. iIt-(t.(I(I5---io!"-2.7-9---i!"H-..-5--iOt-·-·--·---
Xrn::C ~ !II )Ii It II! I(; ,. 

DUPl. II( II( ..: ')( 'l': iJ( ')( 

----------- .. ~-.. -olD--51206-35-1 .. -5-l207~--51e04352*, l.HS()(,H50lt- ,i!(lS51008i1l 5H?'Q6357K> 51906350*-
UW~ (.,UTH 

18 

19 

20 

95!-lfll 1 PC il----i--9--a6----t..""9tIO 0.006 iii (h093 l( 'iG.4 IE "15.9 IE I)r.?W-·-~1~~a~.5~·:9-l-·--'l·~or-11~OI-r.~2'-----~---------
120m-' y.r~l~c !If M t( iJ( ')( ')( ')( :d 

DIJPL I(; 101 1* * l\'i ~ If 

. -(11)---- 512<163t1t'l-* !H ·20700611: t\ 1O(l6::l~2'l'i 51-8e68!.(w, -- S 12(16346¥. . 512(1685'1* 5 t 8(16950¥.-·· 
1I01~ f\UrH ;'1' 

" -9MOO--6-S 11 19 06 l:ii!<:tOF' -("ON(; 0.{01 iii a.(l61 ......-166----'* 43.r; 
::1 xnee \IIi ~ l1! 

~.S9B---·-*-4.-(ii'-------"*--if.h("-·-*---·-------------·--"--

)r:i 1<1 lol ~ ::;-!2 
* ~ M ~ rlUPL j1I ')( .i)( 

:. -_._. --------- -_. '--.----. --oi1}--·5-12()69~*,-5i*;roo6*-5ie(t6-352;.; 5l&M35e* 5'21)f):~46~ !:'H:i!t)6:~!.'ri'!o! '51B063SO!<\"'--
HG('\. (~unl 

ceue 2.07 II 6.668 Ie 160 )II li.5.6 ):! 1.-et4-~~~;-t4 "".~----
'Y.1~t:(; iii !II ~ ~ ')'! .~ .)l 

OUPL lI! )r:i ):; ):l 1ft )Ii !f: 

-----"""0i[t------5~?06~OO~·~18(1635~~ '51e06~i(I'I'! 5j2(1c.346~- -51206;,\S.,'!'! SI80635(m 
HOI~ AI.HH 

2N 7.II~C: BA I:cARIUI'I Cf\ CAI..ClI.lM 
~~--~~~~~~--------------------~I"HI-----MI'IANUA~---------- ... _-- -·--j(;----11'(Tt'f.rt~tnm 

NA SODIUM 

-----------------------
EXTERNAL QA SAMPLE %REe 99% 97% 90% 101% 94% 88% 98% 

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

23 



,.- -- .. - ... -----
/~~1.0lO(!H:""'~l>,l(U ENVII~ONME"11 AL LI\lICJr~AT(.tl(Y ANAl.YlI(;/-,L LAB(jr~(.\ I (If;Y C,f{OUP f)(.\l (.\ F<n'OIfl Jl'W SI-IE!: I 

FILTERED SAMPLES-DISSOLVED METALS 

6 
10 

j'ln 

- -- -,-
!.JQO. f'JU':1'7'5H~:;; 
F.-JH. COI·IP. [.It-ITf_107 J(IN 87 

"1 
11 

i'll' 

(3 9 
12 13 

SE AO 

95105 1"0.-8 11-19-136 440P CONe (0.005" 0.0006 ,. 0.003 i<i CI.OQ5-i'-·Q.O(;~s--'"i· <1.).0004- ,*-'O.i)32--'~--<i).C)05 -;-(l):QoT- IE 

C- • 'Y.REC: 104 til til lot ~ I( 99;::( !>! 86 ~ 9': 1 
.~ OIJPL <0.005 !If It III )\l 111 <0. c)008 )II _II! .,~9_. 90,~ ~ t.I 

'0 -- - --- 01 D ---0 130.,O(i7;-·20556364~:- 2055 7o(i7"'-26€;57Oci;,i"2i::1~;~6364;;': - 096~6~i:t:;9';;-2(_)~jG'i(I(t'1;;': 0 13071'-> ~ 2(t~i("'(t("7¥. 
(" " I-IOA ,\UTH HOI>' I~UTH IiOI~ l~lJTIi HOI~ f\Ul'H HOf\ AIJT\i IIDA AlITH 

12 

II 95186~- (i::-':9··,a6-62~·Co",(: (0.005 tE 0.0011 til <0.001 !( 0.006 M 0.0(i~i~<O:OcI04 -.(-o:oli---;;-To:-oo~ II( <o.ool-~---'·-··-"'-"'--
r " YoREe It lit It III III " ,. 1* ~ :'2: 

I -

" DUPL til .. I( lit ... I( M I( ~ "1- - OlD 0130"70157. 2i:i5e.;6364~-'-2Q55ioo7Jc: :ic)5S'70-i)7)1) :J.oo56364l'i ·09t.5(,:~291<: 2()i)em.'II)~'?:l i)l30Tl9 'it). iI)56l0C)1~ 
" 1·10/\ Aunl H8/.1 AU1H HOI-\ ~\L1T1l HGA ('.UHI HG~I l\lllH HG(.\ ALllt1 

'. 
~
",!-9-5,,""1""e""'7--1""4'---=-S fi-::1'$H36 659P CONe (0.005 ,. 0.0021 '* <0.001 .. 0.002 ?:l 0.(lci4-"~· <C.I.0004-;;-o.o::rl--';·O-.-oOO--~<Q.OOln-----"'-'· 

'Y.m::c .. III '* ~ t! !II \lOt 1)\ ~;3 

DUPL '" If !II * '" III * ~ 
::[ ---. _., --.. ell)) --Oi3CI7007¥.·Kg~5~~*~~· ~g~5~~~;~~ ~g~5r~~~~ ~g~5~~*;'~~"09656329~ HO~\ AUTH (ll~~(,,':Y9·~· ~~~i.~~;~~; 

:,:,1 95188 12-$ 11-'19-'86 7S0P i~~g <0.005: 0.0010 : <0.001 : 0.002 : 0.001 : <0.00(14 : 0.006 : <0.005 : 0.001 -•. :-:------ .. 

DUf'L '" til 'lC II( ')! !It '1. I( ¥. 'I' _ ..... --_. - --' .. -____ ow. --. OlD --01307007M2(j556j6ifi-20557Ctojic;-':~(l5S70Q7;-2035636'4~-ti96~'3;~9;'?1c:iS'i5io07io1': 0130'1'79" !>l'-:?,c):':i6lc;t(i7* 

:: _________ . ____ ,, ___ . __ ~ ___ .. H(-;A AU1H HG~\ ~nl I'I(;'~~(.I_(:~ __ ._. 1-10(.\ ~~~~~ __ . __ . ___ ~~ ~un~ .. _ 
"r 95199 20'-S ll·-2Q-··06 el.lA CI)NC (0.005 If 0.0009 '" 0.001 w 0.004 !II 0.004 * <0.0004 !Ii 0.1)04 !o! (0.005 II! (0.001 It' "I 'Y.REC * !II II( !II ~ ~ !O'. l:E ~ ~j 
)', OUPL ~ I<l II! II! II! JO: '* )I': )0; 

j,.1 .' - OlD 018(17()O-'* 20556364'1( 205~~il(l0"1;O: ,we;S'I007'l( 2(l5~(,:::':M~~ 096~,632,:)~ 20~i5'l6(1'7l:\ (ll:')(lT1<T ~ 20~)6'l(l(17~! ,t- .. ,,_,. ______ . __ .. _________ ._ .. , _. HOI>' f\UTl-1 HOIl-t f\l.ITH HGf\ I~UTH 1I01~ AUfH HGI~ f\UTH IIGf\ Il)OlH 

"1 95190 11-·8 11-'20-96 937A C(lNe: --,fo-:Oo!';;'-;·'<0.oocll;;-·o:601 ' -~--O'.002-'· 1(' (o.-O(li"·;: <0.0(1(14 ~();-(.i64-··--,;:-<o:-oci5-:i«O.-OCIi tI 

;

',:;.'l-95-l9-1· -.----- -. ---..... --- -.-~~~ 01307007: ::556364: ~::~)iOQ7~-::55i007: '-;:~56364: -096~;(:329:~i::5i(ii)7: 01307;79-':-~::6'lt;;()7: 6 

NI 
U._ 

1~(jA AlITIi HG/\ Aunl l'IOtl AUTH HO/I AUTH HG{~ IlUfH I-IG~\ {~unl 

6·-0 11-20-96 1045A COMe <0.005]11 <0.0001 .. (0.001 III 0.009 )\l 0.00:3 --;;--<"0.0004 l( O.t)4;l-----; <0.005--*<o:00i---;-
%r~E(; '" .. M \I( !1C \I( 0( ;>( !:'.7 

DUPL If '* !III )II l<l ~-~~>c;;~;;;:;-(i;Y1i~-c;i':~CI; l'i, _ .. ____ .. __ . 
'------=(1) 0 01307007* 20556364111 2o~~:'o',cioi;:-20~·j570-o-i;,·-~!O~j-;;j(,~3(;4; -Ci96~~68~}9'>: 

7-·$ 11--20-'0(', 1129A 

NICKEL 

EXTERNAL QA SAMPLE 

1-101\ AUHI HOA {\UTH HOf\ I~UTH HO{\ (~UTH 1I0Ill I~UTH HGI~ AUTIi 

CONe <O~OOfi M 0.0000 It 0.002 
Y.REC It t6 

JII o.oo~ 
III 

.o.(io~~-· --;,-<0. ocioli-;--0: Q72--~-·<O'_O(15·;(Q:ooi· 
~ ~ ~ ~ w 

~ 

~ e 
DlIf'L II( .. Ii. ')\ I( I( ~ 

;~0:55 7oo"ii'2()!:':i5100'l)1) :;!(i5~i(>:-~;;4-;- (i)(;S6:iiiltl 2055'160 7~~'- ;:;-;::-~,r~-;:;Q'- ~;'-;:';:'~/"';':""'l'~ O(ri-QT:)07007l1l :10~56::3641t 
HOA AUTI·I 1,1(;('\ /lUlU HG(.I Aunl H('\(~ AlJlH 1-18(.\ ~\Ull'l I-IG(.I MJHl 

~ll_ .. __ ~WlQMll!tl. _____________ . ____ --. 
1·18 l'IERClIr<y 

SE Sr::LENIUH NJ SILVER 

%REC-- 102% 99% 100% 1011. 100% - .. ---- -lon-
99% 



-------.- -----------..... _._-----_._--_ .... _-------------_._-_._-------
i. l"~j)O")O"i"+tI';i;!IIi .. ,..+t)( .. ,.. !:1-lVlf{(J11j111~N1'O.L I.AlJ(lr·U.:ror<v ANAl.VTICAI L.AUorU',HIFN c;ROllF' LWI(~ Rn'OHTING 8111'CI (sHE~'I~' OF 4 ) ;;(\>:.:-:.~.;.:-:~:,,~1'¥..~.;.)(.)')',~)'~ 

1 JOB OEseR I PTI "'" '" ROP ,a-IA IN --or -CUSTODY I 

FILTERED SAMPLES-DISSOLVED METALS 

im(,~1l:'l4El1(J(I(JOO HNO;:) 
. R~:cr~IF;'r [,A1E121 NOV 06 

2 4 5 
. ? _" ____ .9 
CU PO 

, l All J D PROJECT JD 

6 
10 

IlG 

" 

11 
Nt 

JOIl l"·lU:;,';)5105 
EST: COMP~ ItATEr07 dAN 0'1 

o 9 
12 13 . 

m::: AO 
[]1'~~ :'~::::. ::. JAN ., ~~~~~: : A~ 

: 9si~'-o-sTl-::20'-06'202P CONe <0.003 ltI 0.0009 VI 0.002 !tl O.O~* <o.(iI.:il--;-:(i5:Oi504·lI\-·o;cS3i.i---;-<O:QO~ O.I)i)2 III 

kOI·1 

• I)IJPL <0.003 If If "* )Ii )ol <0.0000 )': (),QSO 1* <C).oot') !OI !1i 
'~ 'Y.r{[c 10-'1 * to. II! ~ ;)! 96 ,.. 102 ;0: 90 'l'( ~ <) 

I -~~-'--':~~E N leO 
1 0 

. 0 13016::~1g~~~:~I~~~')~e~~~-~~~~~:~~-~" ~g%5~B*~;'~ (';~6-~.j6~~::~:o~f~~~~~~~· 0 1 §b7<'(l/~~-~~6~:,~:~~~~!"'-
1 - cu----COF'PER -- rB LEAD -·-Ho-·----·i1fZR"Cur<y········----·--- .----

,~~I '''t~'_ S. S~"NI~ _____________ • AD ... ___ S .. _I_I" •• V .. _E.R_ •... ___ .. __ .. _. ______ . 

,,' 

._----_. --------_._------_.-

f------------------- -. --- .~-----.--- ---------_. 

I-----------------------------~----.-.-.------- .. --.-........ -. 

- ... --.. __ .. _-_. ,- ----_ ..• _._--_ .. _.," 

1--._----_._-_. -_.-----.------.-------------, .. --.. ----------,-----.... ----.-.-------_.----------. 



- ----------------.-
(---------_.,--------- -.--- .. - ._._-------_. .._ .... -- ...... -.. --

o )l;l'h)E)(II;I(UIO!IIIU1!II ENVH~ONi"IENTAI. Lf\(30RAfI)IW f\NAtVnCAl. LABOIMfI)R', (;f~()UP O,H,\ REf'utHII'I(..l ~~Ha~T 
c FILTERED SAMPLES-DISSOLVE!) METALS 

JCIB I)ESCHlr"IIONINmOr' (CI-lAll-l-0r: .. CUSIOn~\.!...'.!._.) __________ 8.ru~li.~11UiQ~lQ.Q... __ 1:11~1n. _______ .. _ . .JelT:: F Il.f.l.2!ilU5._ .. __ ..._ 
Rt::PORT DATE a 13 JAN 87 R!!CEIPr MTE:21 NOV 06 .zsr. CONfl'. OAT£::,07 .JAN 0"1 

c' COl,UI'IIIl.. •• 10 11 12 J3 14 15 16 
I~MALYSIS.. 15 l7 t 9 

'''', . UO-FJTrg-T'f.'iI'-- --. --J5i"I'l:-:-: .-.-:': Zlll-------~--CA 22 23 
. -"''IG .. - .--. --HI" 

c' L'~B I 0 PRO,~C T 10 fKlW 

~ O. 785 .. 0.079 I( 143 !II 50---.:a---.-r.5O-·"t.I··~r;6r-'Ki6.~--')(------"--·--·---·--"- ..... -
:t..REC ?4.9 ,. 10" II! 96.2 II! 92 )Il 101 l(' 94.2 r.: 110 II? 

Dlll"'L 0.742 I( 0.060 IE l.11a !II 52.9 !II 1.60 ~ 3.69 lit 17.1 ~ 
----.. - _ ....... ~~---- ~-- ------O·lrf--51:}.(J63S7~5120700i~-!5i20(.\3S2~ ~~J.·28Ot;35:-::· 5J :2('(:'35'i~ 51062'3S7~ 51eci6350~ 

c· 

C " I'IG~, ~,lI'r H 

"1-9"-5=-:-1 O".6..,.......---:-13=-,-o·S~lo-l:---1:-:9:--86-::-,.....,6:-:2:c:9:-:::P,..---=C:-::O,..,..N~C--=3-.·-::0-=3---,.-0."....... 0~9-:-3-=--/lf-l~54----)f 36. ~·-r:-50-~·~ --~ 3" 06 " .. ~-~(;:5o---; 
C" 'Y.r~EC to! If '* II! l( II! ~ :2 

" DUPL,. III It l<i ,., I:! 

"1 OlD 512<:;(;357. :::ii207ooi;"~51206:::::52i\': 512H(lC<,)$~ 5120685'1')( ~Iwo6:,i51'''': 
C :: HG~\ NJTH 

"I' 95187 14-$ U-1S'-86 6!!S9P CCJNe 3.25 til 0.093 ... 19'0 .. - .. "*-33~Ei--~-O-:'8i'(:'" ~'r:92' !I! 5.7'1 II! • '--'" _._. 

C' '" 'Y.A£C '" If l* 1* t:I )Il !II 

".. DUF'L "" III II! * ~ lOI. 'l( "I' -'-'010 512(635)* 5120700711l SI206:152"" 51:~80(>:~51:! 51.206~~!:':i7:~ 51(1)(.;357l': 510('6350,"" 
Oil I-IG(.\ ':\1.11'\-1 

::f9~'Sr88 ... -TI!::-si"T-19,·o675Oj:>- coNc-'3:eT--.-o.06<l 111 126 lit 3~~.8 .... ;;_. (.20 '1Ii'"3-:61''-'--~''' 6:1' .-~-- .. -............ -......... -.. 
o "I 'Y.R['£C III to! !I! III !I! II! It. 

~ ,.-1 DUPL" /If ,., !II )(: 1* )(: 

~ "L1--._. Olii 512i:;"ioj;'~r'2ci7oi:rl')( 51j)(l6::;15;;'~!)( 51~~("j063~j:)i 't';1206"::J~l'l')i ':'Jifl0635"l''; 51a06350~ 
. - C ,. HOI~ I~unl 

~:I 9"~'"189--20,:'s-i i ~ 2·o.--O-(.-8-S-4-A-C-'(iNC~-3-.-fo·--.-0:-.""O:-::5=5 'I! 6';'. 0 ----i'Ti:·2-~O·:(Irio "-'-;(-2:22 -- ;'-<i:45-"-'-;'-" 

4 

C )'1 'Y.REC \It )Ii )l 1fi I:! )(. ~ 
DUF'L fit ,.. " ·x 'l( ')( lit 

010' 51206857*- S'120"J0071t 51206:~52';'; 5J~~f.30k~5)ii 512063571>i ·t~n.li)k~57i 510663;')(1)<; "I " c" HGI\ ~\UTH ,. 
95T90--Tr:$'TI::20::an37A"co~ic-o.20f6--\lt-o;r-ci6--w" 150 )t steT'" .. Ii 0.(;1)3'- III '3.97" II! ".44 It: 

r:" :t..REC til * i\1. II! II! II! ~ 6 
DUPL lIE )Ii 1:1 )(: )II Itt lI! 

OlD '-"512Ci6357i.'5TI?ci](I07lO1. 1i f2063:";2:X- 5128i.iZ3!!i'~ 2(l5!:.,l(l(liI~(5i"i}c.(\35"!Ii.' ~ i E~(1('8~,(i~:; 
C.. H(3,~ AUTI" 

" 
9~::'-i91--(;:·ii S 1-·:io-:::S6 1045A-COWC 0.a~3 M 0.092 lit 10~ "'--~7:6---t(O:886'''-'-;-2~81i-1--;-i"5':O'- 'l( 

C .. Y.REC 111 I(, ~ Itt )(: )ii 

DUPL lit f( lit "" 'lI,. ~ l:t 

--oio --51"2063571'i 5T20T067*-·!;I~~O·,::,;352X.- si:.iic)@5l* ;;!O::i5'1(n)O:<: 5WI)6:'l\:I,!~; 5W1)6a50"" 
CAl 1-113(.\ ':\lITI-I 

'"I---~~--~----~~~~~~--~ 
95192 7,·S 11·-20,·36 11~9A CONe 1.05 ,. 216 )II 2",3 !Ii 1.01--- -Itt 2.03"--",-, -6:'17-'~---------'-"-----'''''

c" 
z'" 

c 

ZINc.: 
\'IAO~lESIU/'t 
SODIUM 

%RF;:C 
DUPL 
CIID 

If .. til .. \l! ~ 'l( 

.. .. ~ ~ II? ~ ~ 

512063S"I* 5120?007~ 5J:!(l(,::':52M 5120()635;-:20f,57()Oa;t'5ioo"85'7~ .... s"1ect63s<:;;:'_· -....-.---
IIO,~ AUTH 

SA BARlUl'I 

·gxTERNAL-·Q.rsiiHP1'.E"'-----lREC .. -- '97% .. - ----gqr---- .. 90%' "1UO%" -_ .. _--.-- .. --- ,-'--.--

o 



-I- ---- •• -----------.-

I 

I 

I 

I 
I 

I I 

I 
I t 
\ 

lfll!~lI!to':lHlIOO'::ltil(;l(;l<i"'JIi ENVIRONMf.::NTAL I..AIJORATOR'I M1Al.YTICAL Lf\OORtHOHY OHOUf' Ot\TI~ m:pmnII'IO ~,HEET 
FILTERED SAMPLES-DISSOLVED METALS 

JOB Dt=:ScrHf'TIOI~:I"HWr (CW\IN-·(JF~C:US1"J)Y) 

RUJ)ORT DATE I 13 JAN 'd',' 

- B r bF..N(I'fI!~ 'PPi3 
LAB 10 PHO.JF.CT 10 

tCILlI11111. • •• 10 
~\NALVSIS. 
F'PI'!. , ••••• 

12 

R1l6[44'tEIlO(l(lO(l 1'11>108 
HECEIPT 'DAT~':21 NOV 06 -

13 14 
.~3. 

111>1 

15 

OF 4 

~IOB FILEl.?~Fm . 
IZST. COMPo IJATI::::,07 JAN 0" 

16 

9'519:;' Ei~·s 1l~'~0"86 202P CONe 4.42 '" 0.072 IE 134 .)Ii 3~.O to( 1.94 ~ 3.74 !II 6.09 !;( 

Y-R£C 100 III 93 It 101)<) II: 103 ,. 95)1f )I 

nupl. 4.42 tel 0.071 * 139" .. 1.95 'III 3.84 I( ~ 
- ... ------.-.---. --0 [0--' 5'1 :206357* 51207007* 512CflCi05ri'S'1 806350';;'- 5i21)6~j57 ~ -~':H 8Q635'7i:: -5"i"~io6350lt:'-"---'-----

I-IG(.\ (MIl-! 

1---.. -------- - - -. -. ---- --.-. -------... ---- .. -- ------- .. _ .... _- . __ .... --'-'-
~I 

Ro\~ 

9 

---------.--.. -------.---.--.-.. -.--~------- ... -- - --- ----. - ------'- .... __ ._-_ ... __ ._ .. _ .• _--_ .. _--_._----._-. _ ... "-' 

---- ........ _--- -. - ... . 



------------------r ·U.p:~l("'U.U'""''-')! I::.NVmOhn1UnAI. LIIBOI~IIT(,1r<V AI-IIILY11(:f.ll. l.MlUIUI"I(lr<y GI~('IlII' [1/11'1\ nLI"OITllhlG ~illn:.r WHEl.1' 1 Of- 2 ) ;i;,')<;~~;~l'.';''')(;;:);)(;')(·;( 
.[ r~' 

(~~OLl Or::~3r::RIf'nI)N: NIROP (CHMN .. or··I;::Ui,ifl)OY) 

r
~r Hri'OFn Iltl.Tl:.:.113. J(II-I 87'" . 
.j COLUNN •••• l 

. ii': DE~ioTES PPB . PPi'! ••••••• AS 

:2 
~ ..... 

CD 

FILTERED SAMPLES~DISSOLVED METALS 

3 
6 

Cf< 

RDr.;,[;;4 44~11l.:ecI~IOQ. /II 
RI~(;I::IPl DAlEr 24 NOV 86 

4 ::s 
7 9 

CU PO 

(, 

10 
110 

7 
11. 

I'll 

Jt.:I13 FllI:::~~j;H8 
EST. COMf', D(',TEIO() J(.,N 0'1 

o 9 
1? 13 

SE 1\0 

-
, l.1In I (J PR(J·JH:r 1 D 

'~ AhIAl.YSIS.. ~ 

nOI·! 

: 952i.8··-·-1··:~f1'l-:2(}::86 '505p"-co~ic "(O.OOS-W{O-:OCiOl;--O:OI)5 ~"(I.oi54·"··lIl-<O:oc:iT··i.:-·<O:0004 IE 0.009 * '(0.1)05 l'l0.005 Il! 

':::h' _. ... ~~~~ ~~~g~~07:''' :~:5'10(i5:" ::5~liO(i6:" ::~"5706(): ::~i!2'(;'~3M:~~~;~~~~2:' ::~j57(1(16:' !?8g~~(19: ::5(;10(18: 
• Hl),\ Aunl IlOA /~UTl-I HOA AUTH HOA AUnt IiGf\ f\urH HGA (.lUlU 

I) 95219'--1-0'11-20-06 64~,;p--CONC·-<0.005 .. 0.000'1 It! 0.002 -*(0'.001 It! <o.(lciC Q( (o.·ooci4··;;···0.cio3· .. ·~·-<0.oo5·-ii·(i:·O(13 ~ 

::! ~~~~: = :. : : : :. . .;, . _... : 2 
',',I OlD Ol'J,OlOcj7,oi-.. :i(i~S7·005ei·-2()5570(l6'" 20~i57(1)6).i 20~5~,:364;.;-(j9~S;;;34?),.;· 21)~jn·7(1I)()t.': 1)131)7(u)9w 2m':i6'1t)t)8lt 

HGII AUlli H(,A AU'llI HGt.\ AI.ITH H8(, (~UTH He,/I I,UlH HG(~ AUTH 

.. i '.>!5:.:!20 "--5-'0' 11· .. 2o·~~14-5P--co~ii:;--(o~oo5-);I'(o.oOO~(io2 ";-<0-:001 ~:ocil).i ·<C).ooo4--;-·<-!)~-ooi·--·'*-<6:oo~- !II 0.01)3 It 

1::1 

I'! 9~i;;~n 

-I 

'Y.r<r~c jt( It! \l'. 'I! \II !It. \I! 'I! t! :;) 

DUPL !til )II '" It! l'i ~ ~ !II It 
Oltl 01~O?(IO-/~ "?'055~/005:1. 2055'10(l(;¥. 2055'l006>'l 205~;6~·}61.)~ 09"~j6~)I.I;;!¢( 20: .... 5'1006')( 0130'10(19;;<; 2056'100tH; 

1I0A I~unl HOA /~U"I'I IIOI~ /1\UrH HOI~ f\UTI-I :-10/1\ f\UTH !-lOA Aunl 

2..:n 11-;iQ..'0683·9f --CONe .. ···<ci:rk:i5-~-·<O.0001 M 0.00i .. · .. _;,--<O'.0(11-·;· '<0-:601 ~:-<0.ci664¥~-6. o02-"';"-<o-:'oos"-'';'(ci;ci6'C ~ 

'l'''ci 11'-20-06':;: 030P 

'Y.fU~C ltI .. ltl '" lO< iii ):\ !II It 4 

.. gi'~L (\ 130'700':-2055'70'05'; -2(5571)06·;-;:.!i)S!:':i·10(i6 ~"205!:':i6364 ~. 0()656342: 21)55'1006: 0 13~)7I)09: 21)56'11)08: 

Cci~lI: 
·'Y.HI;:C 
DUPL 
(1111 

H(,A AUTH HG~, AlI1l1 HG(', p.LITI'1 HG(.I l~lITH I-IG~I f.\IJTH \-IG(.I t,lflH 

<0.00S·--;o.-0002 .-0.001 IE--<o:'oo('-'~--<O':OOI ):) (O.OOO'J iii «().ClOl II! <0.005 '" (0.001 )f 

• !II til ... !;'. !;'. " ~ ~ ::'i 
9:f !II Iti l<i. l<i )Ii ... );; lO< l<: 

0180700'1;'( 20557005';( ;!O~\~;i'O(l6~ 20~j~)7(10('¥. 2Cloe.6:~;(A·~ 09656:;)4;;!~' ~~(I~j~i7(106~ <i13(rll.l(l~).); ·2(I~jC.'l(1(l8~' 
HOI~ AUTH HOI\ I-\UTH 1I0A /~UTI,t 11011\ I~IHH HOI\ /1\lHIi Hn(~ I\UIH 

C:OI~(;' - <0:005-';'-0:0004-;-'0:001 '1. 0·.006 ... «(1,(1(11 ~«(I.(IO('4 i,.~' (~'O04- ~ <o.<.ii:i~:i·~ '(0. (1(1i' tl 

t.t1Ee J! If II! ltI )f: )of '* ~ ,*6 
DUF'L • " l)! ')ji .c .:.( 11( ')( ¥. 

OlD oi30joo};·-2ij:;;:i.7(ii)3;~2·c)55i'006i-2(i:;"';·l(II:i6)t; ~~l)556~'364!11 O~)6t';6:~/~2);) :.:!OO:':;'7(11)6);) 01307(109):; ;?i)!:';i(''100B'" 
I'I(i(\ AU11-I HGtl A1I1H H8(.\ AU1H !-IGII tlll!'H HG(.I /-IU'! H HG/~ f.lUTH 

l. - . . 1l"-20-9'61150P 'CONe 

:.:,~' 95224 6"8. __ ,.. ___ .... ~~~~ 
(O.OOS * 0.0004 * <6.001-'*<0.00'1" ltl 0."002 )Ij (0.(1004 ~ 1).()2S 

!tI II( I( I( I( I( '* 
om Of3C'*iOO-;;-'2(it-i~i 1005:" '20557(16",:' . 2o!!isic'CI6:' ::!O:,,~,i(:.~.)6I:: 09()5(:':'::4:;;~; ~"O~i~; 1(1(1(.: 013(r70CI9: 2056'10(1(1: 

HOA AUTIi HOA ALI l'H HOI\ Aunl IIG/~ AU rH HO~\ AUTH BOA Auni 

: 95225 RfNSA1ii. UU( COIIiC-'(O:OO5 • <0.0001 til 0.06~ M 0.(10<) --I(--<o:ciCii'-·-M·'·<o:(ici(14··~-o:-QOi--·*"<o:-(ios·-;o:o(;1'" ~ 
> • II ~?'O'"1:36 11 !59 t.REC lit .. '* ~ II) '* iii )Ij 1Il 8 

'I, -"·~YbL.---· ;)130/0(1': 21)!:iS'7005~ 2(isf;7006~ 21)5ti7(ii)l:,;:~(i§§'6364: 1),;>(,-;:36342:' 2(;IS~/1(ii)6~ 1)1~ii51i)i)ij~ 21)~j(;'lI:';)8: 
::1....... HCiA AUTH H(;~I AlITH I{G~\ AlI'IH HG(', (~UTH 1-18(" ~\lHH HG(I l,lrrH 
' ..... AS ARSEtllC CD CI\OMIUN CItHOi'lWM 
., (;ll · .... (;Or·f.·Er~ ... _. - ··_ .... _· .. ·---r;u L~:An·-·i~ERcur~v ----.---......... - ._-_ ... --
i:! Nt NICKEL Sf: S~LEmlJ~1 ~\O SILVER 

EXTERNAL QA SAMPLE %aEC 102% 104% 94% 102% 97% 99% 102% 98% 



------------ .. ----- .. 
! .; 

~':>,)(!(')';')(H':O:':O:H"':O:!O" r:NVII~(lNI'ir~N"(AI. L.ABClH/ll0nV ANAl.VTlCAL 1.I>,llClf(/\'\OI'-:Y GI~OIJP flhTf.\ Rl!:f'OIH ING SHEfl (SHEU~! ()~. 2 I l>:':1.')'·:;-:·:;-:;~\jx'~'Xm\)h~H 

1 
FILTERED SAMPLES-DISSOLVED METALS 

,JOD OESCRIPTlONI~m~Op (CHAIN"Or·,t.::IJSTODV) H06!!444E1100000 N .JOO nU~195?10 

n ' COLUNN •••• 10 11 12 13 14 
, AI~ALVSIS •• 15 17 19 2:i? 2:':) 

"f" RI:':PCIRT [J/1lI:::, 13 JAN 87 RECI:: 1 F'r O~ITI:: r 24 NOV 06 
15 16 

2(> 

EST. COI1P. [1(.\Tf:: M JAI~ 0'7 

, .. -a '," bENtJTESPPB' PPi'I ••••••• ZN -'0",""'--'-' "'~A 1'10 "iN 
, LAD J[t PR(I • .J£:'Cl ILl 

:. '. '952l9 'F-;$Tl~~:iO=e6-5(i5P" CO~IC 0.133 )1/ 0.080 iTol----;:, :?0.2---;t:i:;:;---·l<i3:9~--·-;14-:-3'- .---i.!--.---.------. 
%HEC 99.9 It 101 to: 96.3 * 110 ... 90.'1 \I( 100 ~ 108 It 

0][1 5I':?0(,3!;rj;":- 5i~07007')( 512(1,;:.8~;",~· ~lo02~50;!·-512063~;.,;:.: 51O(l6~)~'1~ 510('63~C)\j 
't DUPL 0.1313 It 0.Q86 )Ii 110 10) 20.8 I:i 1.08 II! 3.93 * 15.0 ):! 

1\ HO~\ I~LI rH 

,
',,', 95219 1-1\ 11-20"06 £.47P COi~c;-r~25 'IC 0.040 II( 86.0------;-$0.0 -~O.(190---.... .i-2.2r.i·----~·5:0~---- ~ ... ---------. 

y.m~c If • lI! \II lI! It )Ii 

"I ~~I~'l. 51206351: !::;1~~(i"OC)7: 51206352: 51006350; Sl:~C)63~')1: 5W06:~5": 5180635(1'~' 
::1 H(;('. (.\UTI-! 

I,
::. --932:20-'" s-bfl::2o·::-eif745P· coME: .. ··-ci:6s,--Ii-0.oeo·- 101 iii -'·*-61-:4-·--~·i.:i·.100 III j,';74- ):; 3.57 )Ii 

Y.HI::C !II * * l)( II! ~ 1'>( 

"I DUPL iii I>i )I) l'l '* ~ It 

. Oll.) 51 ~0635'l!l! -5"Hi()"O(I7!1! 512c)68~i2l>: 518ci68h(J~ --~i1~~(i6::'£il(l(~iH~06:':::5i;;' ·51O(i68~:;('·::-: 
liOl1 (~UTH 

9e.221--2:::i:fTl· .. ·20"·~6 'e·~9-p·-·c·6i~C:·-0.660 '" 0.0'/5· I': lio"'-'-;;'--ej"i:'6--'''-'l!-O~392 ~ 2.(il -"-;;-6~06"--"-~-·---·-··· 
XREC If II !Ii Ii! 11* '* )ii 

DUF'L, to! * "" ... lit. !( 1'>( ---------~-. -" ~ .. ~-~ ------ci 1"0 - ... 5 i 206~3S7~·-·~;J:20700'i. ~ r:;"i'206~~52~--5i8()63s0)(r . s l':~C)~~3~i7)i ~;1 BO()3S"li*-5 -ii~0635i)~ 
HGf.\ ~\UTH 

9~~j::D-TI-·2o· .. a6 l030P CONe 0.492 M 0.099 If 99.3 );"'-40:4---;-O:362'~-*-2-~-4:1~~"-!Cj 13.t~ ~-.-);---... -~-. ~-- ~ _._-- _ .. 
%REC: to! * 1'>( i)( t( II( 0( 

DUPL M iii I'i !'II * 1Il !II 
.. - .. - ... -- --·------61fi-- Sl206357;- :,)1'i!07007r;,'s'i20635:;;!;t( 510('6~:5(1,)f; -512(iM)i:r/\II.· 5180635-1":-- 51~l('(~·)5(1~ 

IiO/~ I~UTI'I 

9S1i2~J 3-D 11"'20',,06 1127P c.:OI'>lC 0.942 II( 0.074 II( li-s---;'-48:-'!i ·_-;,-·O:·07(;· .. _·-;-i:-io-· .. ·f( 4.81 ~ 

9S224 

Y.REC lit iii )f):! l* !<! 
__________ ... ______ JI.Up.L ___ ~_M til ______ IPi ..... _. ___ ,K __ ._. ___ •• ,_'!'I .. _ _ __ * .. ___ . * 

OlD 512063571'i 51207001* 51:?'06:~52jr:i 518(6350)11 51:W63~71'i o10C)6:)~7if: 51806350;.; 
H(;(.\ I~U1H 

6·-9 11-20-86 1150P CO~":: 0.909 If 0.077 lit 143 II! 39.4 ~ 0.564 It.' 4.00 l!l :U).O r.; 
%REC til .. • K \II. II( l)I! 

OUPL If .. )I) It.' M !III Ii! 
--------cl1n -·~,.2cj~.357. 51207007,.. 5i2c'635~~\II. 51fi(i(;~~j(l~ 5i20()~'5'1l<. '~j10(l63::';T~ 5106685(1')( 

HOI~ AUTH 

95225 ---RlNSAii:: ntJ(-----c::ONC -«5';030 If (0.010 * (0.100- II( <O.lOO·""ii«(i:C'30-·-';-«(,:-j-(io I': (0.100 \II. 

ll'-20 .. 06 1159 'r.REC 
l'lll~'L 
01(1 

If M II! Iti Iti )II , II) 

iii II( lIE I': II( II( ~ 

~:il:2o.sj5"M 3i20700:i'i-S12(),100511! -S120:1i:'05lf l,)120<sa5'7lo! tH20'/c:IC)3!l! 5,i:?O'l005J1: f:l 
['l7.N .. 118"· 
.. NA 

" 

ZIth:; 
HAGNI':SlUI'1 
SODIUM 

OA BARIUM 
• 11N .---MAN(;ANES[ 
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K 
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I. I REPORT DA TE: 04 oe:C 3.s RECEI PT OAT[;:I 19 NOV B6 
COLUI11~. • •• 1 2 3 

1'1 . ANALVStS •• 148·--.. ·-t49·· ._. 136 
: II: DEN01ES F'PB PPI1 ••••••• SO .. 4 (:1. Al.I( 

• LAB ID __ .. P~~~CT. (~._.,,_. __ ... _ . _________________ .. _ 

'I 95048 

t--"i 9:5049 
':1 

::1 
"I 
,.' 950~.o 

I;,: 
1;;1 

d f: 95051 

i':1 

W052 

95053 

DUf'L 1 11-17-El~ 

DUPl. 2 11-17 -96 

3-'S 11-17-86 1038 

9-S ll--17--a6 1649 

CONe 
'Y.REC 
DlIPL
OlD 

CONe 
%BEC 
DIJPL 
OlD 

(:OI~C 

Y.REC 
DUPL· 
OlD 

CONC 
%I~EC 
DUPL 
010 

(:(II~C.: 

'Y.REC 
DUPl 
010 

96.5 It 4.6 • 484 !II 

104 • 97.~ " 91.6667 " 
87 -* 4.'5"""-"* .IIet * 
01406324* 0 1'~063371t 014(16330* 

43.0 !II 15.3 .. .. .. .. . .. .. 
01406~24" 0140~337* 01406330~ 

319 M 15.1 til 4/'6 

., ., ., 
01406:324* 01406:337* 01-10633(1* 

97.0 !II 4.8 • 4Bl 
M M .. 

..• • .* 
01400324., 014063~:O!<. Ql/j0638(1·!<. 

91.7 .. J5.2 .. .. 436 * 
!II 

* * * 
01406324* Ol406337* 0140633(1* 

15'·S 11'-17'-96 15::17 CONC 318 M 13.0 
ti 

!If '~7'1 
til %I~E:(; 

DUPL 
010 

..... -----_tt_. - * '. 
014<163~4* 0S406337* 01406330~ 

---------_._-----_ .. _--------

.JOB Flt.E,~040 
EST. COI'IP. DA1'E107 dAN 07 
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.. ------- -
.J09 LlESCRIPTlONaNIROP (CI-IAIH.-oF-CUSTODY) 
RI:.PORl' DA1E,04 DEC 86 

COLUNN •••• 1 
AI>lALVSJS •• 149 
PPI'I ••••••• SO-II 

2 
---·149· 

CL 

- .. --
:3 
'56 

ALK 

R06E4'J4Et 100000 
RECEIPT DA1~c19 NOV 96 

-----
JO~ ,..1 U!1 ~048 
EST. COMPo DATE;Q7 JAN S'i' 

-------_._---------_. __ ._---_._--_ ...... _--------------. __ .. 
'rRIP BLK 11-17-86 CONC <10.0 .. (1.0 * (5.0 * 

13··0 11-·'9"96 1640 

7.REC 100.6 lit 98.5 .. 94.7 .. 
DUPL-···-< 1Q.0 ·-----..(1,,~-1It<5.() ... - *--... ---... -.---. 
OlD 01406324* OJ406337* 01406880¥. 

CONe 
r.REC 
DUPL 
010 

.. 47.7 lit 26., 

M·'·- .--.---M M'--'-'--'--

0140632'l* 014063;3"7* OH06330W 

2"S ll"IE~H36 1030 CONC 56.3 .. 4.5 • 569 .. 
".REC .. .. * 

.. - ··-DUPL- . _ .. __ .*--_ .. _--*..... • ... '--'''-'''.''''''.'''''-'---
010 01406324* 01406337* 01406330* 

.. 
ROW 

'9 

10 

11 

1--_ .. __ . __ ... __ ._._ ... _-_._----------------------------------------------_.-.---.- --------,;---.. - .. -.-:--- ---- . 
17-S 11-19-,84. 1344 CONt: 333 .. 2S.t. .. 4:58 * 

'Y.REC * .. .. 12 
·-.. OIJPL-· .- * .... --.... --*.-----. -.- ·--M .. ---- -"-'" --- --'- .-_ .. --- -_. - .. - .• --.- .... - .. ----

OID 01'.06324* 014063371f 0140.S330* 

7~D 11-18-86 Hl~ CONe 251 * 36.0 " :303 If 

7.1~EC lit * * 13 
------·--DlJPl:---" .. --M---*"--· - .. * ---------.... - .. --.. 

010 0140<!.824* 0140633"M 014008~~O~ 

~----------~-------------------.-.---.-----.---.... -.".-. __ ..... _ .. -._--_._ .. _---_. __ ._-----
1-F'C 11-1a-86 1111 COIIiC 9&.0 * 58." If 234 til 

".REC .. .. /It 

.--.. -. -·-··--·-.. --·tlUPl·-~.. ..--.----*-.-----*-... -. M 

. OlD 01'106324. 014063371f 01406330* 

18-$ ll"HH~6 40SP CONe 
7.RE:C 
l:II.IPL 
010 

19"S 11-18-8& 635F' CONe 
Y.REC 
DUF'L 
010 

SULFATE 
ALI<ALlNJTY 

422 1<1 2t..6 * 302 

." ... ------- " If 

0140~324* 0140633.,. 01406330~ 

26.8 * 54.6 If '-64 ~ 
.. .. 1<1 

* * * 01406324* 0140.1>;33'1. 01406330* 
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14 

15 

16 



---- ..... --- .. -- ---.. -
lII)(MI'B~lthlE!I\Ii(IIIE*'Ut ENVIRI)NI'IENl'Al. LABORATORY ANALYTICAL l.ADOnAIORY OnOIJp OIHA REPOHl'UIO 8111:'::£::1 <SII!:!!:?:T 3 OF 3 ) lII"'ltlll)O!)OIIoi)O!!IE~))o!nE!(M 

.JOU ('II.~GCI:UP I (ClHI W1ROP··WHAlI .... ·(jf···Cl/Sl(.IDV ).- •. -----.-.-- .. 
RE::PORr DA'fEIO'1 DEC 96 

R[J6E4"'4El100000 
RECEIPT DATE: 19 NOV 136 

COLUI11-1. • •• 1 2 3 ' 
-AHAI .. VSU;.. ... l49-·------!49--- --' l56 

ID 

'-D II-Ie-at 645P 

PF'11 ••••••• SO'·4 ct.. ALI< 

CONe 
XREC 

-·DUPL
DID 

189 .. 42.9 • 3&2 101 

104 • l02.;2 III 92. :.:!333 iii 

189--· --* -4S'O------·-960 --" ", ... - ... ----.----
0140.:,)324. 01-1063:37. 01406:3:30. 

2-PC 11-19-'86 8:3!5A CONe 1:30 M 5".7 to! 8.5 III 

3-F'C J 1"19',86 
1010A 

XI~tC. lot • '" 
---DlJPL- -- --. ----------* - .. * - .. -

DID 01406324- 0140633-/101 0140e.3801ll 

CONC 
Y.Rt::C 
DlJI)l 
I) II) 

304 .. 239 

- '" * -*--. ------..... . *---.. 
01406324* 01406337. 01406330111 

4-·S 11-19"96 1022A CONC 
XI~EC 

'DUPL
DID 

45.2 * 4.2 " 242 
'" * * .. -.... _------ * .. --... . .. ""._-----_ ... __ ._- -_ ... - ---_._ .. 

OJ 406324* 01406337* 0140c!'.3::040tl 

4-'PC; 11 ·'19-86 
1208P 

COI~C 
Y.~~EC 
DUPL 
OlD 

* 75.6 .. 
"" ·-.IIIi- .. ",,--

014M:324* 014063371t 01406330"" 

tH3 11'-19 -96 1230P CONC 192 .. 50.0 It 49" 
Xf<l!(: 
(IUPL 
OlD 

• -----tt·· - .•. 
01406~24t( 0140(.837* 0140633(1lo! 

-.- .. --.. -------------
It-S 11·-19-86 3HSP CONe S9.5 .. 4.6 ... 395 .. 

'Y.REC ... lit • 

.--~-----. OlJf"'l·,·-·------.. -·· ... -----···-*·· .-... --...... 
OlD 01401S:32'l* 01401$337~ OH0633Cllt 

l-og. ....... --GWFA-fE-------·-.. ----· 
ALI< ALl<Al..1WITV 
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UST. COMPo DATE~O" JAN 87 
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CClj'lC l~~. 4 
. ·I.I~F(;-"-

IlUPL 
om 

r,:. 
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i i~:> 1 j .. ;;:!I.I {U' ').;JUI, CONL: 
-Y..f~EC 
III.lPL 
OW (I11.\!)6:l:l0~~_ Q!..4.~~~~Z~_.1)1/I06:X.l(' <, 

'" .. fJ J l· ... W . f~;". 1 ()4!:'iA (;I'.Ii'IC 1'16 
.--.. ---- --'l.1:\8~--- _-:-;;-,-·r:::,;~::... :;'::"'i_--:::---,;=~(::<?. __ .. __ ;;-___ ...... __ 
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1::1J6E444El100000 
fU!CE 1 p'r DATE t 24 NOV 06 

COLIJMI-I. • •• t 2 3 
- AHALVSIS •• 148----'1-49----- '156 .. -- .. __ .. ----------

e • tll::N(l1 ES PF'U PPI1 ••••••• 80,,4 CL ALI( 
.LAB 10 PRO.JECT 10 

9S202 t ··8 11··20"96 505P CONe 77.5 .. 19.5 '" 333 III 
l'.REC 

·DUF'L 
OlD 

93.4 .. 99.5 ... 95.399S ... 
78.4 .. t'jl ... -6p·------3~1 M· 

0140633a~ 01406337~ 01406330~ 

-- .. -
.JOE1 f'ILEf~2Q2 
I:::ST. COMPo DA'I'Es06 JAN 97 

------_._._ .. _ ... _-_.- ----------- ....... _-- _._-,,--- . __ .. _._. __ ._---_ .. _ .. ------
9S'2Q3 1'-0 l1'-20'-86 64'7P CONe 

hl~EC 

DUPL 
OlD 

JI 95204 5 .. ,1.) 11··20 .. 96 745f' CONC 
7.HEC 
DUPL 
010 

95205 2 ... 0 11 -:20-,86 839P CONe 
XHEC 

129 If 30.9 \II 231 
If .. ... 

If ... - If If 

01~O'8~e ... 01406337M 01406330-

194 

'" '" .... ... 
014063:381f 01406337111 01406330 ... 

184 'M 41.7 .. 268 .. 
!II 

............... ~............--.- -- ~ ---DUPI.. . ·If -.-........ -··If ._"_.-.... -"-." --"- ... 

010 0140(,338* 014(16337" 0 1406330'~ 

-----_._-_ ... - _._-
./I-D j 1-'20--96 1030P CONe 148 IE 72.6 .. 258 ,. 

Y.REC " If ~ 
-.- ------------DlJPL..-.-.----___M iii --101. 

OlD 01406338~ Ol406337~ 01406330-

.. --.----.--.-.---------.. ------------~ .. -.--. " ..... " ........... _. __ .- -"--_ ......... _- -- .... --.. - .. -- ................... - ... _ ... __ .. _-_ .... . 

~~~.:' 
3--0 1l"20-96 1l27P CotlC 203 It 2'2.6 .. 302 iii 

XI~r::C * III III 
.- DUPL- .... _- .. _-.... *-.--._.-.... - . -- -",,*-

ClIO 0'1106338* 01406337* 01406::l30'1. 

----_ .. _-------
6--9 1,,,·20-·06 11501:' CONe 

Y.REC 
172 II( 32.7 41( 456 

\If 

.,1--952(IEI 
"I 
"'1 DUPL-- .. - .. -. 
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:'~! .. U·'20·"86 1159 ~... __ ... ; .. :_. 
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01 9-....-(18956325.· 08956a25* .. oe9!S63~5*-QI3956925"'-·Qe951,,9:?5* 00956325lt 1)f19563Z?5l11- 09956325~ -099S6~3f?5!!' _ ... l'l 
I:: . -950:27 
"I 

9-$- . 11'--1-'1-86 '!'~9---eeNe----<<h--0O5 If (0.0015 M <O.Ote-~OO5----It-~~-2----. <0.1',os -~.065--;.t'--<th005 .... '-'-- -----
XRE(: .. W lot ill !If !If ¥. t( t(5 
OllPL • * " ". • 0.13 iii !If !If If 

OJD · .. ()El9563~~· oe9563~ -o9956325*-(189563?!:.\¥. 099l'1632S* 09956325'1. (109S6325~ oe9563~ -OO956S25>,o! 

:---9!r02&--" 15-S·!t-t=l-e6 .. -1~-re--«r.ee5 M (0.005 !II (o.eJ~'~o-~-,,*·-<~.60S-~.-OOS-~~"""""'·""--'--· 
XREC !II .. III III )I; It .. • lt6 

::, DUPL W 101 W lOt M 101 '" • I( 

···-GID-""""OO9569'i!5M- 009560i5lC 00956B?5*--(I9956a25!t!--f.te9563~OU9563~;~~'" -otW56S~~!t!--

:: -.-95a2'1.---~~~3a-.-H-t,~'1'-flO~6r---"i~":t~?'tI'~~~*I~l--~(fI&-:-. O&OA!55--!:~(ffEtI-:.-a00i&.§:Sc--IOI.M -<~(!'tc, .:-fO~1H'Or-·:,,~<-aer:-.ec:,e056-t(""M ~<(10~.:-f0j8QI~ 2:: :~~\): <00-00'5-;-<001)05 : ~~~~~):;-----

IJUPL " * lit ~ III If III If lit 

-(tllJ---oEt956~"""~~I!o~-~~~3~-~6~~6-:.::~,,-(1~~"~t';~z:j';:( 

1--~'::'''nO'l'!~Itt'IOr--RRtm;~;:1( (;()I~(. (O.1')05--""'-(O.OOel" <O~",(~-"'-':()'.o«'i~<(r;\XI5'---.--(O';~--Jli-(O;-Oon-·"'lt .. ('O;'(I(lt'j '11':' 

11··1$-$6 l621 Y.REC lOt .. lot l'l iii II! !J) iii ~ e 
DUPL lOt W .. It * t! III * 'I'-

---'--010 "~~-on'!~b:!;32~M -~~*·1')~a'32!l)l;f.It\"C)!'j(l:')~lIrf.lO*.>:'!~~!(' 00"~()~!"l 1)0"~!S':~~",1)a?:5t".3-:n'S)I! 

112TCA 1 l 2- rRICHLOROI::HII\NE BENZEN OENlENE: CLF::I'RE ~.! '·CHl.ORm·:THVLVINYU',THER 
-(:t .. Bft~-·- Bt«tI'\Of'Of<t1 - ·------'fetF..l'A 1 1 2 2 lfTI~~le"IU'jI'o(ot::nIANf.-----1't;t,;£;'re-'f1!':'t~et1t:OI"'-"f)~:'1l1t~----.... 
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.... .. -_ ........ ' .. - .. ...... - .. --
.Joe DESCRIPTlONalilNIROP (CHAIN-QF"'C:IJSTODV) R()()E444t:·: 11 00000 JOJj FIl.I::195o:?3 

I REPeflT--O"lE;07 JMt·.g-,·.. . Rr:,cr~wr DA·ft!rl~ NOV 86 I!::ST.COMJ-·.tJATf:.f07 JAN tl'Y 

n COL.UI'IN •••• 19 20 21 22 23 24 23 2() 27 
, ANAl.YSIS •• 90 91 9a 9:~ 94 9:) 96 97 90 
, - B-,· DEHOTESPPe . PPM ••••• i .112TCA --·-eettteft-_·- CU::'1'RE- -"·CHCR3-----TCl.ETA~-·'fCt _ _E'fe-·---'1'Cl.tIt!l't-- -CU3P. ... · --'-''f!lm!N 

LAlI ] Ll PROJt::(;l ID Ro\~ 

~-·f-A-1P.-BI;I( 11 1'" e6 ·GOtlG <(J.Q()! III (e.ees II <"'.(He iii (e.EI~~5 .. (0.&65 .. ~iee5 14 <&.&65 iii (e.~-It'----
'Y.R!::C .. .. " M • til M to! M9 
DUPL lit '" M )Of '" If If ,. If 

,: ______________ .·._n _______ --0) D-----Oe9S6~2~_oe~ -ee9569~5IJt!__Ge95692~63:?S*-~-{'t89'56g25!o. ea9'56g2,j~. 00956~--------

r-. II 

1---9S<991il-~&-cl:)--ii-lEJ-e6-t~OONo<e.ees .. <Ebee5 .. (6.616 .. <a.eel) .. (0.0051 '" <0.005 Ie <0.005 \If (0.001) .. ~ ... ---
r.REC III .. .. Ie, (A.t)~(}t/ If '" .. .. M: 10 
DUF'L .. M ~ " .. lit III " It 

- __ d -_ ... _. - ------.. OIO----0S956325~S2!51t r)e95~'-Qe956325~-08956~--08'756~ ~0<J56~~6325~ ~3:.~!t'- ---- ----

h-9!5<~~~-2-9-H-...w;....e6-l-Et9& eetle <a.ees III <G.66S III (0.616 III <0.e65 1It-<(t.-005-~60-005-""'-<-60oo5 lit <0.005 III <O.~----

'Y.REC .' II! .. " '" .. " * t( 11 
DUPL II! .. ... )Ii !If .. tot lit It r '" 

-------.-.-.-------- ---·GID------4,)99M3?5M 09ge6a~-oe9563~56a-?Sf!-(le9S69:a5*_(lEl9S69iS*_ e09S632!5~ -(la9569~6g-~-----

11 19 eo ":144 O(lI~O <e.aes "Eh(J(lJ,f,5. III (a.Ol0 II «(h-005-~eI;IS III <0.';'05 ;'\111 <o.oos iii (0.005 M <0.(16.; !III ---

'Y.REC .' .', "lit '" ... lit (4.101"/. til .. 1+ 12 
~ 21' DUI:'l. .. O;OOS4 til lit .. IE .. '" " lit 

~ '-1--------------(Jta---009!56925l1E 089569~563:P.5*"_Ete956SS!5~~J!- ea9:S632\5~ e8~6~~-----

1--'~.a5-......'1--B-H 113 06 1 U\5 CONe «(haeS '" <'heelS M (0.EII0 III <e.Ele!S III (Eh&El5 III <O.&6S '" (0.06S II! <0.00:5 til <&.001) If -.----

'Y.REC 100.05 tot 100 ... 209.95 * 94.33 '" 101.6 "103.9 .. 103.4 .. 99.25 III 100.2 III 13 
DUPL ... III '" .. .. .. .. III " 

-----·-~·--·------_oID..............(CjI!:v..C!I;;.'!1rl 099!i632SlI! 08956-925*·009569l?5*--OO956~&9569~_eE't95692~~··00956~ -------

19 eel) III (;(jl~(; (EloeeS • '9.EKii& III «hOl0 III (o.OOS III (G.OOS-*-.«(7.~(7.00S !III <0.005 III (6.()e~i 111----

Y.RG:C M III lit • !II If It III It 14 
DUPL .. ... II! .. .. \II III .. '" 

I-------.~ .-..... -.... .... -.---.-.--OJ D- - -OO9!5692!511! 009!56m1!!5!1! 009563~ .. oe9569;'?5!f!·009563~~~25*-f)8956~!I!-f)e956325!t .. ---- -.--.. -

0.005 101 tl(lJ.OO5 .. <(':I.6iO !III <O.OOS tit (O.I)Ot) If <6.t)t)t'; If (0.005 II! <0.00.1 l\l (0.009--.... ---
I.REC M IE .. '" to! M " M 'I! 15 
DIJr"l. ~ .. .. .. 1* If iii M .. 

0) D-- --oo9S63~-Oe9~6325!ol·0€.l95~.3~089563~-OO9S63~-~6~' 009S6~ ~~-~6~~ 

-9~-·-i&--s--tt-la-86--oW5f'-- t:0He--«:t.-ooer~ .... <O.(tC)3 .. <e.ei~ee5 M <e-.-005~~-... ~---.-«'t;-(')()5· .. tt -~6.005-"-·" 

"~I 
" 

" 112TCA 1 1 2··TRICHLOROc.TH~\NE 
,,'-el"r~-"-' BkCII'iOi"ffit1------

TOLU£N TOUJE:NE 

'Y.REC '" .. If !II ,., .. Jo! III IO! 16 
OUPL Jo! .. ... .. M If .. .. ... 

010 . '00956325* ~2!.5~-Oa956325*-e8956~* --e8956325l'!' 1)8<)5632!5* -00')'56325'" 00"r.'!6325~· ~f.',~3'::~l:I 

OEI'IlEN n(;;NZJ!NE 
--lCl:f.. 'f ..... ---t-1-i! .. 2'-lE'ff-<AeHt:OFtOE'fHANE--

CLDI::N CI-ILOIlOUENl.£NE! 

Cl.ETRE :?··CHLOROE rHVLVI N'lLETI£R 
ret..EffE(---'ff:lf<Af,.:tILOf«)t!'ft1f.NI!, -. ... . - - -
ETBl~N E·rl-tVLDEN1.l'!NE 
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i 

' .. - .. .. - :- ' . .. .. ..... .. - .. 
.. - ......-.~----- _ .. _ ... " ...... -.... 

f r.M~.ol~'l!)O;:-l'<MlI!~.-;;;:--;;;-mOI"11r;.~;A;---~A[lORATORY ANALYTICAL LAU(I;:'~~;;~~~-:"--~;';-~--~~:r-:~;r ;~~-.~~~~_; !sHirr 11 OF 2() ) I<.MU.:ij(I(iO(¥.H~J(iI':M~ 

(. .Joe DESCRIPTION: *mROP (1::I·lAIN--OF -CUSTODY) R06E444flll00000 doe FILF.:''9~023 
RI:.POkI--aATEIO-' JAhI e7-----~ - --'--' .. --------. RECfo.lfo''f [/ATt:,;~ 1<)1' NOV S6 I::~H. COMf',- bAn:fO't .'AN 01" 

" COl.UMN •••• l'9 20 21 22 2:3 24 25 26 2" . 
r: :t-.. ANALYSlS •• 90 Sll 92 93 94 95 96 97 98 

--9 • Dr.NOTE:S PPB·PPM ....... 1l'2TCA-'· - BENzeN-.. -.... CLEl'RE CHBRS TetETA rCLET£:: roWEl'! CLOOtt- EleEN' 
• l,AB HJ pr~OJEc.:T 1 D f(014 (, , 
• -')5(1:39 _. · .. -t-9-!3 --11-i-9-96-6S5P---C-aNC~ .. <&o(l()S---,,*-(e....005-""""·<o. 010 '" <0.005 '" <eo; 005 ~ -(0.005 ...... ->(0. (lOS .-(1).005" """(6.005 - .--
'I hf<EC"" '" * \If \If M iii lit 17 

('I DUPL M If '" !f< 11\ If If tt If 

010 0~S6~2~-oe9563?S*·~9S63~~oe95632S~ 09956325. ot~956325~ OS956325~ ~6~-~6~~ 

C·II 
- " 

i----'~M(jr___~i>'-'D--H--le-96-61SP---_OOtID-__«noes_*-_(6.005 It «hQle ... - ....... -(OiOO5- --*--o/ie'iOO~-* o/iO.Q05--;-*- <().~ .... * <o.~.-te --(1)-.OO5--tlt----
l.REC til If lot iii " (/)I/)(J~)M .. .. ill 18 
DUPL ,. II! ... " ... III .. " t! 
OlD oe956325~-0e9563~ 00956B25~ 0695632511.'· 00966;-.25!'1; C)egei6()25~ 00956325* 08S'563".t5!t -oo<"/56325!1! -

( " 
"~5\)4-t.----"-2-PC-U-t9-96~""-"(''6Ne '-'(6.005"- .. <0.005 M--(6-.;1)10---!rO(O.--()(tS- )1-(0;;(105 -1OI-(O.OO5--lII! <()'.~x (O-;~--Jf <O.~ !It 

C 20 
~l~EC til III III III ... III \If " .. 19 
DUPL .. It ,. !II! It 101 )If III !oii 

ou) -"-"%<JI'56~5t1t -~'3"~-0tW56325~"0S9563~';f,' 03'9563~'Y. 00956~')t,' ~632.SlOt ~6~')t,'-~6325'!! 

c " 
:: -1'5f.J41!----3-f'e-'1t-i'il 86 10tO eftl~e, (0.005- tot <o.oos .. (O.(lt-t)-w--<0'.--oif.';j-1I! <0.005" .. 1t--<~--«t;~---_<:<r;~"'<o~-,--------- --

7.REC .. .. .. * It III III II) "'20 
J)UPl. " '* .. .. .. .. t( tt ... 

----.. -~------.--- ~.~.~.-. - -~ ---.~ '(lID--- ... -0e95632S~S2Stt-(t895tS925W-~~25*-0a-956~25~~)56~~)895632!5~ '~6~~~'~n~"--

( 2, 

~~~~-~,-~-99~O~6~1~e~i2i--~~~~~--~(e~.rla*e~5r-•• ~(e~.~ee~5r-*"~(e~.rlO~l~o~* .. ~(o~.~o~a~sr-*M-(~o~.~ee~5r-*,.-~<~e~.~0~0~5r-""~<0~.~OO~-~3r-,,"~<~(I~.~~~)~5r-*"~(~O~.rtOO~5r-*M----
hAEc " til III • \If !II " " tt 21 
DUPL <0.003 .. (0.003 !It <0.010 ,. <0.005 lit <0.003 ~ (0.005 M <0.003 • <0.003 ~ <0.003 M 
Oll' - 09956925*-- 009563/tSM ~956:!t'25*--Ge9569~--009563~956S~ --os9569~---{)S956~ ~6~ 

(- " 
1---'~)4II,-----+--P6-1-1--I9-e6-----oow£ «(heeS ,. (O.eElS It «(;);610 iii (e.oe5~005--*--(e.005- .......... -«t.-605---------«t.00~j t! <~-«-... ----------

1209P XAEC 
DllF'L 

.. ,. If .. .. If " .. "'Xl 
.,. " • M \If .. .. ... lit 

,. . 
---. --.---.. -.. --.-. .- ..... - ........ -- OlD -·~6923~~i;)895692',,5*~632!5~-~56323l1. -(l8<J56923*-00956323l<)-·(l8<J563~ ~)5632'5~ 

5---5-9--l-i-19 96 li90P eotlC (0.6&5 III <olee, .. (0.010 II <0.(;103 If <O.t)~M ,. <e.ot)!; "'----«),_005 I( (f.I.OO5 It (O.()o5 M 
'X.REC " III .. .. " III .. f( "23 
DUI~ '" _.. .. )I III ,. W .. If 

--~.. . ... _--._-" ·-,-----------al-D----~9~-oage6~!SM 00956C~_00956t:t2~-<tS956325*·-(lfJ956S~ ·<ta9S6925M . oa956~·-68956~ _. -

'X.nEC 
UUP\... 

- ------------o-ID 

(0. 005 tC (0. O«'J -«----------
122 III 121 .. 112 If 96.5 If 97 III 100 If 93 III 93.3 '" 91.3 It 24 

tt " iii * f( M .. .. .. 
ee~6325. ee9'36S25\11 ea':5~~~J2'.S~~~l<)--~~~~ ---- .. -----.. -

(:: 112TCA I 1 2-TRICHLOROF.THANI::: OENZEN OEI'IZENE CI.ETm:: 2--CI-tLOnm:-:'IHYLVINYLErl,*:::A 
" --eHBk&---- m«iI"I€lfeRl+' l'C;:t;;;El"', 1 1 i 2 ll:mV,(;tIL~Of:'fHtllHft---------'fCLr:::n: "E'H<Ae .. tl~eRtIE1111!Nf.;----~---c:: TOLUF.N TOLUENE CLBF.N ct-LOR013f!NlF.NC [':TDEti ETHVl.DEr-lll!NE 
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7 9604T---·ffilP-Bl:.AUI( -eeHG-(EI.ees III (EI.eElS .. (e.€tt&-*""-«r.·~r.-f.t6S--*"""""'*t)i~·<t};;·0t35·-.-~-(t~-·-<t).'005--tt-

C.. • 11·'19-'96 %REC III tt III lIE IE !IE to: til II( 25 
- .' DI.IPL III til I'i If If JIt !Ii "* III 

(lll) oe'Sl5(.32'5*-··0EJ~9~· ()e9~;63:?&! -()8956'92S¥. 08956325.)1,· 099563-25*- e09'5632~ '0095~25* 08956~~'--' 
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~IOD DESCBIPTION,.NWOP (CHAIN" Or-:·C;USTODY) JOI~ F'l I.E: 95023 
"'+-Rj,~IFtT··f)I\'fr.r(}l·1)Att 81 -------~....----

r~D6[1144f::1100000 
·'1t(!e1!:f"""-·OAfEl-t.,.· NOV" C6 - .--. }!Sf.' COI'IP".- DA"t1'!s07-,JAN97 

c ' 

c' 

I. " 

c " 

(; ,. 
" 

( 11 

-- j).'1-DF...,.,Tf.S POPS··-· 
LAB 10 PRIJ.JEC rIO 

COLUMN •••• '8 
ANALYSIS •• ')9 
Pf-'H.·o ....... ACRO· 

29 30 
100 156 

-·--IIeF<¥--,.CU: ll1 

31 32 33 34 35 36 
1:51 159 159 160 161 1(>2 

8tl(:LIn ~[lCLB2 40CUtl 2-truTA -etSttle-*- -l'-X\'U:" 
now 

1---'~~~-:OUfi\::--!·--Sl-H-e6----e.OWG----«h·~ III (aliQ III (o.-~--+---«h-01()-* -(0 .. 010" ~ -{0.-O-1(t··_·tt-(-().010 .. 0-.-19 -"«&'0(15-
Y.REC If ,. .. II! II! !If II! If !Oi 

DUPL til .. I( til 11\ M M 0.19 M '" 

010· . oage632~~9956925M 08956323*-08956325* 08956325* Q09569?3*00956~~* ~J5632511!-e995~325~' 

-~--2--lH-T-96----·-OONO ----«h-iO .. (Eo" 1e '" ~.005--*---«t-;-01(t- .. --(O.OiO·-·M----«hOlo-~-<0.010 .* O.;S .. --_· -it ~;;005-.---tt .. - -. 

-~~·tlI::IPL--a""';l 17 06 

'Y.RI!.(; If .. .. II! .. .. II! II( M 2 
DUPL II! .. II! If!i! fI) 0.32 II! • )If 

OlD· oe956a2~Oi!t$'S69~ ·09956a~5* . oe9!:.6325¥.0S95632~~ 00956325* oe956~.:l25l1! oe956325~ ~6:'3~ 

. CONe.· ----«n 1 () 
XREC 
OUF'L 

II (Oda II (e.~-<-().Etie--*-«).<H() .. (O.Et!()- .. -(O.OlO .. -«hOO5-- .. ·-(O.(l(t5 ...... ·- -.--- .. 
... If * * l'l .... .. If !f3 
M ... M .... II! .... IIC 

010 oa95632S*09956325.¢e95632~. oa95632~* ~)56325~'(~6325*~6325~ 08956~~ t~~63:~w 

-«totO---It" ({hie II <(t.()65--~-<O'-()l-O---)t·'-«h(t1{)- ·-lII-'oo(o;t)tO--,.r<O-.Ot6 )! --O-~~-"'«);;-oo5"--1II--"- -----.--

of " 

--9!5E)26---a-8-'H-t7 S6 165e COHe 
%Rr::c: 
OUPL 

.. .. .. .. til II! tf t! tI 4 
* .......... * If !II 

i 
Ei 

-... - .. --.---. '-. -OlD" . 09956~:?5*089S6925M___oe956~25t1, -{)s95632~ -08956325!:! ()8'S156325-'" -00956325l1!' ~63"15')'!' -~6325~--"- -

( ,. 
~ ~--- ... 9-5--"1 !--H-Et6--~~-·-------«r.-l:eer---tt ... .-...E1(el'to.:"'!tHo~-... ~<6a';'". <&10a!55-·~0W-"'---<O-o-010-.- <0.010 It <(liiOt{)--tt-6~ ... ~·--..-· 

« " 

( " 

( " 

f " 

%RE:C \III .. ... tI M ,. I(; tit 1f3 
DUPL .. ' .. .. .. .. til .. 0.32 II( * 

----010 {l9956925lt-00956925* 00956325ttr 08956325* 08956~~2~H~"~6325* ~6325~ 08956~ '~6~~ 

5W&'---'--i5-$'H-l--r-eo---t$1--t~0HI-:;'" 

%REC 
DUP'L 

-- .... om 

(0. to III (0. H) II <t).O(l5 · ... -«t;;f>to- ...... -.(-O;-(tt-(t_ .. 1It---oOO-;OiO-- -II! "'<OitH'C---*""'<O'.-OOS-.. -· .... -«T.t,)t)5--.. --·· 
\III .. * .. II( .. til til -6 
.. If M '" II! ,. If '" '" 

~~.;!!w.' 0'ef9'!\~~~6?o:,:>~~-OS9S632S* 08'!ffl63~~~00956~ 0B-9563251;l 00'956~~08'95<S~!;! 

:: '-.S'502S'- -"'-Ft1E~~U 17 86 -eaNC~------«h-tO- III <(:I. to III <0.-005-.--<&;&10-111-"<0.-1710----'-«) .-(.tH.t ... _----«). e1-o- lit" -0.11: - ..... -<0";-005 . . ;r.--
l240 f .. Y.REC If It III II! II! • '" If 1t7 

DUf'L .. ... III !II IJo! .. II! 0.12 M M 

-"-- - ----1)10·· -~6~2S~~2!5*-f.te956325111009!:56~~~'" --{lO-<~632SlI! ()0956325~-OO956~~25~ '-00?5632::5"'- f;t8'956'3'..!5~ 

c " 
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t--'~~r---t-f:.e-+t-tteEHEtih!6Hl_tl+l t-t -fe::Ee*'I~l€e:------MM----"1MIIt--'·· .-. '..... tt 

Y.REC 101 .. 96.1 .. 98.4 .. 
DUf'L 

'OlD 
.. .. til 

.. 03?5,63?31f··~S25* Q8~56323" 

Hone-

TRIP BLAtlK t!6Me If .. -.-------.... -- _ ... --.. _-" ...... 

11-19- 96 ')(.REC 101 M 911.4 * 90.1 .. None 
OIJPL iii .. * 

'" --. 0 ID · .. ----(t9956~~·0EI9565~ 0895t!\3?'t-w. 

~~ 
~~9&-·+e-9 H-t&-96~·-efemJW(;oIGr-.........-llH:eH-I-~.T iii a~.-9--...... ·-.. --·Nt:me .. ·-·-.. -· -

Y~EC 15.3 .. 92 III ea.7 If 

~9I:IPb 100 .. 96.0 III 112.0 .. 
.... - .. ---... - .... ·om (18956325* ~*Qe956325lf 

rol.Ue:~1 TOLUENf.··OS :3URR 
...... __ ._-- ... _-_ ... ----

* • Surrogate value. wbieh are reported in ·pel!ll:'IInt. reeo'ftry. 

Bf<OFL 4-,m~OMOFU.IOFlOm;:N7.tZ,.IE: 

-
F<OI~ 

9 

11) 

11 

13 

14 

IS 

16 



-------------------. --_. ----~ .. '-
-l~::?~-;:;;~-;;':;:li!lI!'" r:I~V1RONM[;N1A~' I.AO~;'nJ;;-~;"AI..VllCAL L~-;~-r~A"lCJIW Gr~CII.lr· I:I~\"A REf'Omll~G SHH.l" 

,.11)13 DESC.RIPTlI)~1l *NIROP (C\·IAH\·Or .. CUSTODV) RI)6E444f::l1(!OO(IO 
. -RE'''OWf f:1All!tO-' JIlIti8r----· -. ~.-.--.. -........ ---~-.. rn:C."t.l1"''I' DATI::: 1'9 NOV 06-

.lOB FII.E:9!!i1)23 
EST. COI1F". D(',TE: (11 JAN 87 

COI.U"''''. • •• 37 3a 39 
AI-I/,\. '(SIS.. 16~ 164 1 ~,o , .- e·: DENetTE!!)' PPB ' ·PPM •••••• '. TOLttEN 11 '2DICHL J1 t:<ROFL* ~ 

, l.AB 10 PRO·JECT 10 f<Ol.J 

-'Y5O"--'-'-l"r-5-' il-fe'-e6-635P"- (.'i)"KT-·"-~-----"· lIt'''"._. None 
Y.REC 103 • 99.1 101 8~.3 ~ 
DUPL !II M 101 

.. 0) Lt· --QS9S68:?S* Qe$>S6825101 (18956325,.; 

~-·-9-r,· 11-18--E16-64t'JP---·(;(IH(i-----·-.. - 111-" "!II'- None 
Y-R£C 103 III 98.6 iii l10 III 18 

~~ 103 .., 99.5. 101 88.5 III 

010 ~a956~25* 09956325* 0~956325* 

":l··P'; ll-i':'H:~6'-eS5' Ctll'lt}-·-·- ._-- .... tot-----_... . ._!t. None 
Y.REC 102 III 96.~ 101 92.6 • 19 
DUPL til M ... 

oUt 08$156825* *1956325* Oa956325~ 

95042---'" E/-PG·-t,1-i-9-EJ6--l-01()- (;-0H6-----.-.... ~ III " .• " ···M--'· Notte .. - - .... H,_H_" 

Y.REC 96.7 M '3.1 .. lOa If 20 
DUPL III til III 

'.- .... ----... -........ --- .. -- --.... --...... 011)--" ·--()t!49S6:325l1!-·-ee956-325* .. -o09l563:?5101' -.-_. 

~"-ol-S--i-l-l9-a6---ler2'-= 99.6 : 93.1 : 9;:·; .. •· .. -;---·NOne---· .... 
21 

DUPL 101 ,. \If 

.-----. --.----.-- .... -.. --... - .. 010-- .... ·09$'563-25* ~:!I~' Oe9563:25*-'~-""--""--' •. _- •.• _-."."--

1-954M-4r--,--It-f'e-H-t9 8do -·CONe-· It ....... , ·-----·*"---... ·NoM- .. • .. ···_"-- -.-- ... ------.•. ----... "-'-"-' --... 
)7 -' 1208P XREC 96 .. 93.6 !It 91.:3 M 

DUPL .. III .. 
----.... -. . .... _ .. - .... - 0ID·--oe9!569~ -oe9!:56923*' M$'!.56925* .. · -.... _ ... -.--.... . - ....... '''''.' 

\5----5-S- 11 19 06 ll~eep COtlO III lINMte---·--·_-· ...... --.-.. --.. -------
y.r~r::.c 95.4 101 91 III 9$1.11 \If 23 
DUPl. III !II 101 

-~----------aiB---O(19'5699.5!1! ee9:56S25)(-O€.t95&.'.:t~ .. - .•. - .. -.---.-~ ------.. ,,----.- .. -----.... -- .. 

.. 
1-'SI5I~r-'i15<_5__+H~-e.!Hi!tt5p......_e6NI;r,-.r---...... ..,......-':"_..--It-----____ -·-----.. -- .... -----------.---------.-

94.6 .. ~ft", .• 92.9 iii None 24 
100 .. ~., III 97.0 * 
()ar.'5632~'" l';Ie':5632:5'" ~~-----... --. 

'(I)I.lJEN TOUJI:::NE .. D8 SliRR 2DICliL 12-0ICHLOflOI::.TI·\(l\~IE~ .. ·D4 SUR BRCtFL 4·0ROMOPl.lJOnOIJENll-::NlZ 
.---.-----~-----------------------

•• Surrogate values which are i:epJ)'I:tett·1nrpaTVertJ. reeGvery. 



------------ .. -----.... _._-_ ... __ ._---------------_._------------------_.---_._-_._--_._---._ ... _-------------_._ .. _. 

.JI)B DE:SCRIPT IONI )(!NIROP (CIIAlN'OF'''CUSTODY) 
'R€,'~(lkl DATEcO'l JAN e7 

COLU~IN •••• '37 39 31 
ANI\LVSIS •• 163 164 le'.!5 

R06l~444El HIOOOO 
f<t:.CElf-'T ['IAl'r::c 1$' NOV 86 

B : DENOTe:S ppa f'P'H ••• i ••• rotJ.lEM ·-~t..""IL-*--··r.IROf'L* 

',JOO FlLEl95023 
r~'Sl'. COMf>. DA1'Ec 07 JAN trr 

-
L AS 1 D r~r<O.JECT I D f(014 

: -'95047'--ffHP-BL~----eOMe-
i 1 ~·19··a6 '~m::c 

TOI. UrN lOLUEIIIE.··DEI SUf{r~ 

[IUPl. 
DID 

" It _____ -----'--------------- .•.• -. -.------.-----.. - •. 

* 93.S * 96.3 * 
M * M 

'Oe195~S25*~~ OS9563251>!'- .--- .- - '" 

2DJCI-IL, 12··DICI·llOROETHlIIIIE-tl4 SLlF< ---_._---- ..... __ . __ •. _._-- .. _._._----------_._-_. __ .-_ ... _.-

----------------_.- ..... _---.. __ ._-,-----------.-_ ..... 

. _----_. -.. _-----------_ ... _---,_ .. _---_ .. -_.-.. 

25 



-

:i ::: 
;; 

- ---- .. -----------
JOB IJESCRIPTlON; I'IIROP (CIIAnl· .. m~-CLtSTOOY) RD6E4441:?:1 1000(1) .loa FIl.E:95140 
·Rf]·Of~"1'-·f)AYl.!.c06 ,fAtre?-· 

COLUN"' •••• l 
ANAL YSIS •• 72 
PPI'I ••••••• CI..HE 

".' .--.-.----.-- ---- m::cr::l"'~ l1ATf~r?1 NOV a6 
2 3 4 5 
73 74 75 76 

tmMt!--._-- VIet.· CLEf HEeL 

6 
7"l 

OGLE"!'t! 

EST. C'OI'IF'. DAlE,06 JAN 97 
7 
'lB 

ttoct-! 

o <;) 
79 8(1 

'·Ole!..t! eHCL3 

51-48---·1O-S·! l-l9-e6-<44OP Cot/G ·--<O;O:le--"·-«r~·<O.f}i~-·-·,..-<-Et.Ol0· .. *-<t}.(I()5--*--·W.OO5·· *-<0.005 I*" 0,036 ... <O.t)05 -- ~ 
%m?:c ... ... .. lI. \II( ... II! lI. II( 

DUPL ... M If ... ~ If !t O. 1)30 ~ If 

om Oe931..3!::ro*· oe9a~.3!5(»!, 099363Stw. -0893635(1'I'i' oe93685(J~OO93685<~ (19-<)36S!:)(B! 0993M)5(w. 09936~!.':t(1~ 

b1-119----1~··~ 11~·19-·e6-629f.. CONC- ·-(Q.-(HO·· *·,(O.~-<O.Ol(1-*--<e.Ol0 .. ··-<O;OO5 tt . (O.(t05 * (0.(1(15 ... (O.~; III «',(105 t! 

Y.REC ... III '* )!! l(- It '" iii IE ~ 
DUPL !( III .. *" II! /If • !If ~ 

010 Q8936350'* 06936950!f. Q9936350!I!: Q0936~35Q1If f)0936:~5(1!t! C)e9~~6a50lI! (I0936:3S(ll* (10936a5()!t 009:~6~l5O!t 

:: ... -951. 50 14-$ U··19-B6·659P- CllNe- .. <<t;o(t1-6--liE-(O.OlEt IE <a.010 .. * {t;hc)1f)-···!<!'--(O.t)05· I(; ~l)iOO5 1f-<O.OQ5 It (0.005 'It (0.005' It 

.il; 

"I " 

" 
;:\ 
d 

,. 

'1 
'1 

I 

-

'r.~[C fI! /If * '* * io! \IE i<. 3 
OUPL '" ,. ,. ,. '" '" III lit ,. 

010 QE\98635(1"'09936a~ 0993635(1')( oa9::>635(1~ 09t):363!.')(w. 099S635tw. 0093635(11". Of.)93635O¥. oe9363~,* 

9MSl . 12-9 H-19-B6·1sefL ·t:.'BH€:-.. --~ .. ()l()----*·-«t...ot(+--tt-·(O. 010 *-<<t. Q1() *. (O,O<.I5:"-iII -<0,005 to! (0.005 tt· (0.005 tt· (0. (l(tS--t! 

x.m::c lIE lIE \IE fIl '" III ~ It 1'* 4 
nUPL, \IE til \IE \IE * \IE ~ to! Ii! 

OlD 089363!5011E OS936350!t 00936350* 00936:~t50!!- OO~'63!5(1\":! !)a-c)36:~5<.)~ 08936:~50!f 1:ta9'36~jS()!t 08936350H 

- 95152 20-$ 11-20-86 Si4A--f;0I'1t:: -'-(6.610-'-.~(0.()1()- ··It-«(t",()lt) · .. ·!It-'<t;.oot'1·-~,Ot)l:':l !o!-(Q.OOt) 10)- (O;~· lit . <O.'t)05 . lit 

%r~riC III II! \IE 1* \IE \IE '" ill t! ~ 
OIJPl It lit iii II! )01 !It If )01 III 

OID 09986350'-' 08936950*- oe936::t5Q¥. 0893~.'35(1~ -oe9363!;'j<I~ 0093635(1~ ()0986~(W. ()893635(l~ OS93635('~ 

9~1~i'd 11-9 U-~-86 937A CONe:-· --(0.010 ,. . .(O.-&t-&-* '(0.010' .: (O.Ql(~· *--(0.005 *-(0.005 .. (0.()(15 .. '0.022 . « (0.(1(15' \IE 

%f(F.C III '" l!f If If If \IE !of iii 6 
uur>L (0.(11(1 III (0.010 III (0.01(1 ... (0.(110 to! (0.005 M <O.(lO~ It! (O.O(l~j '" 0.021 !II <o.()O~; \I': 

010 0893635<111': ~'~'OO<)16350'" t)fJ~16350!'l! '089:~6350!o! 089:~6:'~O'" t)09363::;O~ ,)69:~6:~~tl~ C)O~J:V'3501f 

';-0154 -6-0 11·"20·--a6--164!!iA - CO~IC·--'W.OI0-··-tot .. «t;;(t~.Oto----1II<1;).1;)to ·,.,.··(t.'t.OO5-··lIl·("I);005---II!"'<O.OO!5 !OI'-(o.-OO5-11 (0.1)05 If 

%HEC !It ,. ~ III II. II( !II III ¥.7 
OUPL lIi W )! '* l* lIi ,. M It 

OlD '-{t89:::e:.gei(H"-0093635(w'· (l8936350~ oa936350~-{la936Sf.j(f~ 00'93635(1'.': (10')36350t! 089S6350!>! 009~~635()::'. 

~~il~i!;:i - 'l-S-1-t-it6-86--H~A" (:(JHe -<O.{,lO'· "'-~-"'-(O. 01()- -*-<O;O1"() .. ··..,···<O. <1()5 ... ~-'<O.()(15---tI)·<0~~ "--(-(.T. (tO~ ~ <0, {«? '" 

elM!::: 
ell:-\'" 
11()C€ 

Y.REC tot !II II! * 111 If )01 )01 ~e 
DUPl. III til ~ tit M III to: 'I( t! 

-_ .. ' -------(\1 D --i)s<X3tS350* .~5(ttt. OB936~~~ ()89S6:.~SO~-1")fW~~6:~Or.! ·(~635(t,... -Qt":XU):)SQl<! t)(t<)36350l':! t)fl9:~(':~5t)~ 

CHI.OF(ONE TH/~NI:! BHi'lE m10MONE TH/~N~ VleL VINYL CHLORIDE 
CI-II.. Of~OI:. fI-lfllHE .. _ .. - -- - .... . t1L,£'L-~.F.Nf:'- et-\t:6fttfJE ·De':i!':'fr-t·-1~f.tIetll.(JROt::1ttE..Nf: 
1 1··0 I CHl.ORO!::'fH/\NE -I-D I I~LE mMIS-l 2 ··Dl CHtOnOETllENi:! CHCL~ CHI..OfWFORM 

-



-

~ 

--------- .. - .. -
I *~:":;l<.:~lO'!~lH(lHO"l(* r::t"VII~OI"11ENTI\L l ADOf,fllORY ANAL Yl leAL LAuor{(.ITOFtY GROUP [)('fl~\ 1:.tF.,F'OFtTING SHEt::'r 

I' :JOB Df::SCRIPTION,mROP (CI-IAm"QF'-·cusrooy) 
(,I' HIi.POIH DATt:.;Q6 JAN e'/ 

fl'l COLUI'lN •••• 1 
AI-IAl.YSIS •• 72 
PPN ••••••• cel'll:!· 

:.2 
73 

.. BRM\! .... 

fW61:!444f£1100(lOQ 
f~I:.ct::II:,·r tJATF.-:r 21 NOV 86 

3 
7/i 

'VICL -

.. :.; 
75 '/6 

t.'L£::T MI::.'Cl. 

6 
77 

nCLr::Tr! . 

----
JOB .... JLl~19S149 
t:.'ST. (~0Mf". fJA'fE:(l6 .JAN S" 

" 

70 
110CE 

o 9 
79 eo 

+OICU! CHf';l.3 

-
: -B : ~N()rE$ PPB 

L AI':! I 0 l~r~(J"'EC" lrJ 1'<0\4 

: --"l15t!S6--- --8-8' 11-2c')·..a6-"2t)2P'- ·-eotte·-"--.t(1.0·U:r--1lt· <0.010 M""'«I.Oto-4It-,(c)oOl(r- 1I!""'(O~'O(f.':j--W ·(t).-c)()5--1\l-c),1)!)'r3·· '?li"C)'.?4---r< ·(t).I~ If 

7.REC * III M ." " III '" • I! <) 
DUPL If ,. II! It li\ t:! '" 0.24 !II It 

(IY tl --OE't9'S6~(~-~'089S6-350~OO936350~ -00936~.IS(I~ -08936~'-~635(f~- 009'~~:~(t~ -08'y'~6~(t~ 

r II 

• 5T--TtHf' 'at.:fIIHK----- .. eol~() <a.Ole III <e. tHe • <0. 016' \II! <0. 010 -~--(O;W5 ---(O..-005-t'.:-«'t.OO5--........ -«)rtt()t';--tt-«).OO5- - '-- ----

7.REC '" iii It 1/1 !If !If lit ,. If 10 
DUPL .. til !II • II( lit 10( .M II! 

I 14 

.. - ..... -. ---- .. -- .. -.- 01 D· --00996350* e099MWletr:-t)9936900~OO936(a't~-t)6936~~5f)~·t)893~· -OO<J36~00936~ ~6350!t 

CUIE CHI.OROl'IE rHI~NE DRME BROMOHI::THANI:Z VICL VINYL CIII .. OIHDE 
·F.f--GHLffiaaH"AAlliE~r.:;-, --- UEOI. IETII¥L.EI~E:-etit~6Fdf)E--------'- -... -fIet£'fr.;.-. '1- t-nfttel·Il.~~'- .-----.-.• 

11DCe 1 1·"DICHLOROETHANE ~·OICLe TnANS'-l 2·"DICHI.OROf~THHIE CHCL3 CHI..OROFORM 

---------------_._--_ .... - ------._ .... _ .... '''---' 

~ ... -----.---... --.-....... --.... _ .... _._.,_. 
~ 

:'1 
J 

"I .11 

"i 

::1" 
" 
" 

~.. ':1 
.;. 

,----~----------.---.. ---.. --------... -------._--_. -- .. ,._--_ .. - . 



.. .. .. - .. --- .. .. 
.. .lOB OI:;:SCtU Pll ON 1 Nt ROP (C:HA HHjF "CtJSTOOY ) 
f*':f'OttT tthTF.:106--dAlt'87-- ,,--'.-----... -

COl.UI'm.. •• 10 II I? 
ANAL.YSIS.. a1 82 ElJ 

- - .. 
R1)(,E444E::ll00000 
Rr.:.c:nll

'", DA'ff.:r21 NOV ft() 
l~ 14 
e~ as 

'-'6-'':' OENOTESPPB PPI'I ••• ;'i •• 1~ooe, -·H11'ef.!· C Cl. 4 ORCL2H ' OICl.Pft 

------
,)00 fIl.E,9~140 
E-:ST. (,;0I1f'. lJI\1l:: r 06 JAN tn 

1(, 17 10 
0'7 eo 89 

Tr;fZ f)OneLH' ect..f'f<E 
• L AB llJ f'r~(I"E::c" ID ROW 

9Si~"'io-S'H-t9-a~4OP - (;ONe---<O,;OO5~{.I()3··'·"'-(O;QQ~ _(C).oo!:'; *--(O.t)Q5-· ~-<O.t)Q5,*O.21 lit ""'(o.t)t)5 , 101 (t).t,)I)5-. 
%REC til !II to! to! to! ... lit to! .... 

DU~L .. !II !II II! ~ 1<1 0.20)11 If !f 

OlD oa9963S<1*-oe9~S(l* 0993635(110\ (la9:~635(1!o! -{la936~j(llI'. 09936950~' 0993635(~ 0S96350 'JO! 009~i6350t>! 

~1t'r---t~'H-t-';l-86'-6~-(;ONe---«(I. 60S 
Y.fU;;C 
DUf'L 

III <6.005 ~'.OOS--'*-'''<(t-i005--",*- (O."O<I5-·"t-'<O.-()Q5 tot <0.0(15 tot <0'.(1(15 K<O.(I(~ f! 

If to! til '" III 111: III !If If 2 
M !II lit ... ... to! to! " to! 

OlD (le9::-~635(.t... 009'3~... oe,!)~6350"" Ot)<)36350l'l 08936~~O!ll 00936::r.=J0~ t)8936350l'l ()fW6350 lit t)09363:';i0~ 

95151-" 12--$ 11-'19-96-7SOf-" C(Jtffi '-'0(<1,(105 *--'(o-.ees-··*"~0;OO5* '«1'.(105 fI <0.005 "'lI!-«I.OO5 ... <0.(105 .. ~. (e.(I(~j 41( <O.(I{~; fI 

Y.REC .. IE IF, * !II .. 1t ~ ~4 
nUI)L .. .. .. .. fit * M \II, t! 

010 09936350... 0093635Ql<! 089~635()l<!t)f.~)~~6350~"' 089~~~50!t---f.)S9363S0!:! 06'9:~635()!':!' Q0963'5t)·!II! t)0936350~ , 

~-'5't:tt52--m 20-$' li·-20-S6-e-.t4A··-CONe--<O-.~·M <6'6()!5 '1t-<O;'OO5~.tXf.'j-.-«t.~~ -'tit -<i');005'.'1Il""<O~ -'It (0.t)C)5·,.. 
",. r.m::c: II! .. t( to: ... .. fit • t! 5 

DUPL !II ., !II ~ lit; 'It til 'It 'It 

OIl) OS986S50l'! -{)99S6~", 08936:350~'0e936S~'i(tfl' oa99~,~~ 0S936SS(lfl 009"~6S5(1~ <t696~(1 tt 00936?,5(t~ 

:: .. ·9S1SB----11-$-, H-I!(t-96--9aWll-eEtHfr-«t.~--1I! <O.OOS M ({t~"--*-<6.005--",,-(6.(I{I5---1It--«t.005r- -6.-63:2---'" <c.~-'-tt-<O~~ .''IIt 
Y.RE:C .. 'It 'It 'It .. It III III loI6 
DUPL (O.OO~ M (0.005 M <0.003 fit <0.005 M (0.005 fit <0.005 to! 0.039 t! <0.005 M <o.oo~ M 
o I D,----0098695O*"~'oa936('5eI~,,~3635(t~" t)a'936350lt--f)fS9363!50lII' -o8936350!01· 0ffl/6350 ~ t)f¥;J'36~O~ 

~ fJ 11 it) 86 t04!5A eeue (thOO:5 ,. (0.065 101 <6.005 >101 <0.005 I<! (t)~ (0.00,' !II 0;011 "<0.000 -'lr'«I'~~"-"1It-
'X.1;:r:,c lit' !II '" M '" • til II! ... 7 
DUPL .. III II! .,. III It \II IIIi M 

---··-·--·-.. --·-----·---·-()J-f1f'r-----10~ElIt<;'5''''3h':l!,~01t' 08"635(;\'. 00936~'~~~"'i)6~(,~~~-~6?,'50¥. ~O' Yo- ~t.:)~(m--

(o.o~ ,,<o.oo~ .. <O.('J()~ iii (0.00:> " ~--<O~'tf'-<O~'OO!:r.-.r---.. ---'--
Y.REC II .. " .. • !II .. lit 1119 
Ollf'L .. . !ill !II lIE lie * 0.13 4<, tc t! 

---.-----,.~ -~·-------_eta--_oe's6~50tl! ee'S6S30M OS'3635()M 08'36~t5(n~t~~~~~~33f}·~·~6~01f 

" 12DCE:: 1 2'''OICHt.ORQETH/~NE ll1'feA 1 1 I--fRlCHLOHOI:-:Tttf\NE 
--Bl~el2M---flkC\t101J1f,'HI;;;£IROHI:-TH!tIHE--·-, .-.,-- ---IHOl,PA l i lllelll .. OfCor r~eF~,I~I~ .. 

"TCE TRICl-Il.0ROe:THENE OBRCLH nIBROHOCHLOROl'I.nHANE 

C CL 4 CAnaON rEmACHt.OfU rnz 
'...... .. -·........etf'f<f';--lk~-t .. -8-fJ l~"tit. OftOPfiOt'1::HE 

CCLPRE CH~-l 3"·DICHLOm)f>ROPf.::NE 



.. ------------------(:-;'It!lIt~;;;~~-;*-~:'::;-EN'vmOI''I'1!::lo,ITAl I..ABORATORY AI>lALVTICAL l.ABORIITOr<y GROLIP [II-ITA R~f'Of<TING StiEf-T 

,.IOB FII.l'193140 I JOB IlESCfUP-'I"",mROP (CI-lAnH)F--CUS'ODV' 
,r RI:iP0R1' IJATE., 06 JAH 97 

COLIJNN •••• to 
ANALVSIS •• a1 

H06f::444El1000CtO 
r<l::r:t~ll"l [IME:,21 NOV 86 

11 12 13 14 13 
86 

-+CI..f>RE 

E.Sl. C.:OMf'. [IAlEr()6 .JAN 8'1 
16 17 19 

II '\ 
'I 9 I DENOTES PPB 
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4.3 Surro~a~e'IDike recovery mUlt be evaluated for acceptance by determin
inc whether the concentration (mea,ured a. percent recovery) fall' in.ide the 
contract required recovery limita li.ted in Table 4.2. 

4.4 Treat .. nt of .urrosate )~lke recovery information 1. accordins to 
~ara.raDhs 4.4.1 throu.h 4.4.2. . . 

4.4.1 Method Blank SurroRate Spike Recovery . I 

The laboratory mult take the actionl lilted below if anyone of the follow
inR conditionl exi.t: 

• Recovery of anyone lurroRate compound In the volatile fraction II 
outside the required .urrogate IDike recovery liaitl. 

• Recovery of anyone lurrosate compound in either the ba.e/neutral 
or acid fraction 11 out.ide lurrogate .pike recovery limlts. 

TABLE 4.2. CONTRACT REQUIRED SURROGATE SPIKE RECOVEIY LIMITS --. ....... ...-.--.. .............. ......... .............................. ............... .... ............. . 
Low/Medium Low/Medium . 

Fraction Surrogate Compound Water· Soil/Sediment 

., 
VOA Toluene-d8 'f 88-110 81-117 
VOA 4-Bromofluorobenzene 86-115 74-121 
VOA 1,2-Dichloroethane-d4 76-114 70-121 

BNA Nitr~benzene-d5 35-114 23-120 
BNA 2-Fluorobipbenyl 43-116 30-115 
BNA p-Terphenyl-d14 '0 33-141 18-137 
BNA Pbenol-ds 10-94 24-ll3 
BNA 2-Fluorophenol 21-100 25-121 
BNA 2,4,6-Trlbromophenol 10-123 19-122 

.. 
Pest. Dibutylchlorendate (24-154)* (20~150)* --.................................... -.. ~ ..... --... ................................. ..-....-... . ...-.......... -...----

* These limits are for advisory purposes only. They are not used to determine 
if a samDle should be reanalvz .. d. When sufficient data becomes available, 
the USEPA may let perfor~,nce based contract required windows. 

4.4.1.1 Check calculations to assure there are no errors; check in
ternal standard and surro~ate 8p1kin~ solutions for degradation, contamination, 
etc; also, check In~tru~ent performance. , 

4.4.1.2 Recalculate or reinject/repur~e the blank or extract if steps 
in 4.4.1.1 fail to rp.veal the causp. of the non-compliant surrogate r~coveries. 

4.4.1.3 Re-extract and reanalyze the blank. 

4.4.1.4 If the measurp.s listed in 4.4.1.1 thru 4.4.1.3 fatl to correct 
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NIROP 

External QA sample run with NIROP samples. 

ERA H 507 (prepared 1/17/86) 

Analyte ~-lES VALUE 

1,2-Di~hloroethane 37.1 

1,1,1-Trichloroechane 154.5 

1,2-Dichloropropane 51.1 

Trichloroethane 76.2 

1,1,2-Trichloroethane 155.3 

Benzene 15.2 

1,1,2,2-Tetrachloroethane 65.8 

Chlorobenzene 50.6 

TRUE VALUE EXPECTED RANGE 

39.2 25-53 

183 110-250 

57.9 24-92 

73.2 56-90 

152 110-190 

17.3 10-23 

80.5 55-100 

55.6 34-77 
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4.3 Surroga~e·.oike recovery must he evaluated for acceptance by determln
In. whether the concentration (mealured as oercent recovery) falll inside the 
contract required recovery limit. lilted'1n Table 4.2. 

4.4 Tr •• t.ent of turrogate )~ikerecovery information 1t according to 
~ara~raohs 4.4.1 throu~h 4.4.2. 

4.4.1 ~hod Blank Surro~ate Spike Recovery . I 

The laborator, .utt take the action. lilted below if anyone of the follow-
1n~ condition. e~itt: 

• Recovery of an1 one Burrocate compound 1n tbe volatl1e fraction i, 
outside tbe required lurrogate Ipike recovery l1adtl. 

• Recovery of anyone lurrogate compound 1n either tbe bale/neutral 
or acid fraction il outside surrogate spike recovery limits. 

TABLE 4.2. CONTRACT REQUIRED SURROGATE SPIKE lECOVE1Y LIMITS 

... .. ':'" 

......... ----.... ~ .... --................ ---...... ---.-.. .... .... --. ...... 
Fraction Surrogate Compound 

VOA Toluene-ds 
VOA 4-Bromofluorobenzene 
VOA 1,2-Dichloroethane-d4 

BNA Nitrobenzene-d5 
BNA 2-Fluorobiphenyl 
BNA n-Terphenyl-dI4 '. 
BNA Phenol-ds 
BNA 2-Fluorophenol 
BNA 2.4,6-TribromophenoI 

Low/Medium 
Water 

., ., 
8S-110 
86-115 
76-114 

35-114 
43-116 
33-141 
10-94 
21-100 
10-123 

Low/Medium . 
SoU/Sediment 

SI-117 
74-121 
70-121 

23-120 
30-11S 
18-137 
24-113 
25-121 
19-122 

Pest. Dibutylchlorendate (24-154)* (20-150)* ......... ---..-. -.-.. .................. .......-... -............ .-............................. ..-... ---~-.. .. ..-... 

• These limits are for advisory ~urposes only. They are not used to determine 
1f a samnle should be reanalvz~d. When sufficient data becomes available, 
t~e USEPA may set perfor~ance based contract required windows. 

4.4.1.1 Check calculations to assure t~ere are no errors; check in
ternal standard and surro~ate spiking solutions for degradation. contamination, 
ete; also, cheek Instru~ent performance. , 

4.4.1.2 Recalculate or reinject/repurge the blank or e~tract if steps 
in 4.4.1.1 fail to rAveal the caus~ of the non-comnllant surrogate r~coveries. 

4.4.1.3 Re-e~tract and reanalyze t~e blank. 

4.4.1.4 If the measurp.s listed tn 4.4.1.1 thru 4.4.1.3 fatl to correct 

E-30 7/85 Rev 
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DEPARTMENT or THE ARMY 
Hi •• ourl Rlver Dlvllion. Corp. of Enaineer. 

Project. NIRoP 
Date Sample Received: 
Cuatomer Station NOI 

Haterial Description: 
r 

Divl.10n Laboratory 
Omaha, Nebra.ka 

TABL! 1 • Sheet I of , 

,,-,q ... 81 
9-S 

W (lI'ftR, 

MIlD No. 

__ . ___ .. _e ____________ . ________ ._ .. __ . ________ ~--.---- ____ ._ ... ____ ._._. ___ ._. __ 
---------_ .... --.-----.--------.. -----_._ ... -----........ -.. -._-------_.--------
Sample Analysis 

No. Procedure No. Analxsis "'.eTAL. Result DISsil~ Units 
r!'lfT~Ir:S blClAJ,.S 

'1-5 
EPA-200.7 Antimony £. 5'" '" 5"0 ug/L 
EPA-7060 Arsenic - ~ ug/L 
EPA-200.7 Barium 2S7 61.( ug/L 
EPA-200.7 Beryllium :3 ..::. 2- ug/L -
EPA-200.7 Cadmium "::' < .3 

ug/L 
EPA-200.7 Calcium 3,,(6to I ltlJ ... ()QO ug/L 
EPA-200.7 Chromium 2.l..lg <'SO ug/L 

...... . " . . 
EPA-200.7 Copper 246 "'S' ug/L 
...... -

109 EPA-200.7 Lead .t:IO ug/L 
EPA-200.7 Magnesium q)..~pt'O 3Z""'O ug/L 
EPA-200.7 Manganese , ~oll ~:2. ug/L 
EPA-7470 Mercury e·3 ~o").. ug/L 

I. 

EPA-200.7 Nickel ~/'S 7 ·ttt/L 
EPA-200.7 Potassium 7 ct:J() 

~CJO() 
ug/L 

EPA-7740 Selenium ug/L 
~ .- .. -

EPA-200.7 Silver .£. 10 L./O ug/L 
EPA-200.7 Sodium '3"" 00 0 /)7" 0,'0 ug/L 
EPA-200.7 Thallium 

L 5"'" G !)O ug/L 

EPA-200.7 Zinc I ~'8 17't ug/L 

51'1 .. ..,0.;. M~AtJ~l.,.y 
<!,s cttl!"~) 

42.7 
'" 

"mtr/l,. 

-.- EPA-353.2 Nitrate 6-).. mg/L 

EPA-375.2 Sulfate /2.. y mg/L 

!D;. lIo7/?, CHLt..tj'(llJG"S .- - mg/L 17 
EPA-335.2 Cyanide 0·00,3 mg/L 

.....,.. . 
... ". -
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DEPAlTKENT OF THE ARMY 
Hl •• ouri River Dlv!.ion. Corp. of luaineer. 

Project I N I R(JP 
Date Sample Received, 
Customer Station NOI 

Material Description: 
r 

Dlvi.lon Laboratory 
Omaha, Nebraska 

TAIL! 1 .. Sheet 2 of ~ 

II-IQ ... 87 
3-5 
W~Te"R 

KR.D No. 

.. __ ._~. __ . ___ .. _ ....... 4 ___ . ___ ...... __ ~ _____ ~ __ ~._.A _______________ ._. _______ _ 
--.----.----.------.--------.------.--.--~-.-------------_.--------.-._._--._._-

Sample Analysis 
No. Procedure No. Analysis Result Y!tll! 

T4'1'1\-'- DUscL.v'G-O 
~::u~:Ii!ll:s 1l:!1i1;l[,E 

-z,-S EPA-200.7 Antimony <:So -< t:;'o ug/L 
EPA-7060 Arsenic :3 ,2- ug/L 
EPA-200.7 Barium 137- Sf:, ug/L 
EPA-200.7 Beryllium L.J- .t.2- ug/L -
EPA-200.7 Cadmium "'-3 ~3 ug/L 
EPA-200.7 Calcium , 7r;()~0 I (,8/J(H ug/L 
EPA-200.7 Chromium 2.1 ~5" ug/L 

" .:-- . . 
EPA-200.1 Copper !f:, ~"S ug/L 

EPA-200.7 Lead 17 ~/D ug/L 
EPA-200.1 Magnesium "32teoo 32,&00 ug/L 
EPA-200.1 Manganese 15".2.~ ,oQ4 ug/L 
EPA-7470 Mercury ~ 0·2.' ..L",2- ug/L 

:-

EPA-200.7 Nickel 18 8 ug/L 
EPA-200.7 Potassium 3o}et:fJ ·~P()() ug/L 
EPA-7740 Selenium "2.. ,'2- ug/L 

':" _. -
EPA-200.7 Silver .&o/t; LIO ug/L 
EPA-200.7 Sodium 5;,,~o 'J COl) ug/L 
EPA-200.7 Thallium .t. 5'0 ",,-SO ug/L .. . 
EPA-200.7 Zinc 1141, Itl/ ug/L 

$11 ,s:!"§o .. 4 0,1 .f\ l KALi.~'TY 46g .I ""!IL (AS CaC"3) 
-- EPA"3S3.2 Nitrate :<·79 mg/L 

EPA-375.2 Sulfate I}.. ') mg/L 

S/.) - l/()71l CHI:()/O IJ;'f - - 6 m,l1..-

EPA-33S.2 Cyanide C)·bOb. . mg/L 

~ . ':..-
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DEPARTMENT OF THE ARMY 
Mi •• ouri liver Dlvi.ion. Corp. of Engineer. 

Project. NI~OP 
Date Sample Recelved: 
Customer Station No: 
Material Description: .. 

Dlvl.ion Laboratory 
Omaha, Nebr •• ka 

TAIL! 1 .. Sheet 3 of , 

1t-,~-Sl 
'5'-5 
",A1ER..... 

KJU) No. 

----------------------------------------------.-------------------------.-._----
------------------------------------------------------ ---------------~----------

Sample Analysis 
No. Procedure No. Analysis :feTIU. Result n L Isse VDn 

Units 

C!f78's ME"TAW 

'5-5 EPA-200.1 Antimony ~So ~ 5"0 ug/L 
EPA-7060 Arsenic ug/L 
EPA-200.7 Barium 11'1 I' ug/L 
EPA-200.7 Beryllium L2- ,2- ug/L 

EPA-200.7 Cadmium" L 3 ~ 3 ug/L 
EPA-200.7 Calcium IQZooo 19.2

J
otfD ug/L 

EPA-200.7 Chromium 17 L~ 
ug/L 

:- - '. . 
EPA-200.7 Copper 52 . <5 ug/L 

EPA-200.7 Lead I:J. 3 .tL 10 ug/L 
EPA-200.7 Magnesium t~.JcPo 591>00 ug/L 
EPA-200.7 Manganese 

, 
ug/L ~t;q'" .;2{;.5"3 

EPA-7470 Mercury .tt! ~I~ .L"~ 
ug/L 

EPA-200.7 Nickel 3~ 7 ug/L 
EPA-200.1 Potassium ~ ~tplJ! . It Of//) ug/L 
EPA-7740 Selenium " ug/L .. '2- .L1. 

-- -
EPA-200.7 Silver ..e!/ () L /17 ug/L 
EPA-200.7 Sodium 1)'~oOO I ~~6"t' ug/L 
EPA-200.7 Thallium 

'" 5''' 
_. 

<50 ug/L 

EPA-200.7 Zinc )g,J04 .:2."3 ug/L 

~hJ .. -Y0-3~ AtJ<ALjNJTY '-168 . ~ -m//'-
-- EPA-353.2 Nitrate a- O/' mg/L 

EPA-37S.2 Sulfate 29J mg/L 

S b--1(;,7 8' Chtf)/lIDE>- -
16 

EPA-335.2 Cyanide O"(JO~' mg/L 

~ 
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DEPARTMENT or THE ARMY 

Hi.louri liver Dlvi.lon, CarpI of Ingineerl 
Divilion Laboratory 

Omaha, lebrelka 

I TABLI 1 - Sheet 4 of ~ 

I Project. N1RoP KRD No. 
Date Sample Recelved, "-I'1,fS7 
Cu. tamer Station NOI R'N'S'~.,.r; 

I 
Katerial Description: 

W A1 e" r 

-.-_.----_._ .... -.-----------------_._--------.. _.-.-.--... _._-------------_.---_.-._------_.-.--_._--... --.... __ ._._------.... ---_ ... -------------_._. __ ._-----
I Sample Analysis 

No. Procedure No. Analyais 
:r~r.A~ 

Result !!!!!ll D.lS~lt.!d 

I 
o:l.frau ~r&:! 

R'YI$A7£ EPA-200.7 Antimony .t. St} ~ SO U8/L 
EPA-7060 Arsenic ",2- , 2- u8/L 

I EPA-200.7 Barium .t:..3 .L 3 u8/L 
EPA-200.7 Beryllium tf!..;J. L~ u8/L 

EPA-200.7 Cadmium ,3 ,'3, u8/L 

I EPA-200.7 Calcium ug/L 
EPA-200.7 Chromium 

, 
~ 

U8/L "-5 "-5'" -:--- .- .. ~ ~ 

I EPA-200.7 Copper <-S-
. <S' .ug/L 

--
t::./o EPA-200.7 Lead .t:.lo U8/L 

I EPA-200.7 Magnesium .!II! ~()40 tt. I., Dt' tJ U8/L 
EPA-200.7 Manganese L, .(.5" ug/L 
EPA-7470 Mercury "-",). <Co; u8/L 

:. 

I EPA-200.7 Nickel 7 <5 ug/L 
EPA-200.7 Potassium <: I.,DOO • -<. I OPt) ug/L 
EPA-7740 Selenium . " ug/L 

I ':' "'2- ~2.. -- -
EPA-200.7 Silver .L. I () .:! I D U8/L 
EPA-200.7 Sodium .t:./ OOb ,£ ~ aoo U8/L 

I EPA-200.7 Tha1lium 
..I 

ug/L .. .t:.. t;o _ -~ "'-~o 

EPA-200.7 Zinc 5 7 ug/L 

I ~ fl1 ... - ft." Z All<}'.)li loll'1'7 .If "ntr!~ .a 

I ~. EPA-353.2 Nitrate < a-Ol 
-, m8/L 

EPA-375.2 Sulfate L./O m8/L 

I C #iI II. J /)/i 
... 1- 'lkP'-

I EPA-335.2 Cyanide 6.00,- mg/L 

~ 

I 
I 
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J)IPARTMENT or THE ARMY 
Mi •• ouri liver J)ivllion. Corp. of Engineer. 

Project. /VI RoP 
Date Sample Rece1ved, 
Customer Station Noz 
Material Description: 

r 

Dl~llion Laboratory 
Omaha, Bebra.ka 

TABL! 1 .. Sheet ) of 6 

/I-I"~) . 
FIG' J, /) /J /,11fY1<.. 

fA,lJf 1'f'1!... 

MID No. 

---------------_._---_.---_ ... -------_.-.. ----.---------------_.---------------_._---------_ .. _._._-.------_._------------------_._--------------.-.-_._-------
Sample Analysis 

No. Procedure No. Analysis 

F,gO EPA" 200.1 
f!.t.PrfV'f.. EPA-7060 

EPA-200.1 
EPA-200.1 

EPA-200.1 
EPA-200.? 
EPA-200.1 

. : , ........ 

EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-74?0 

EPA-200.? 
EPA-200.7 
EPA-7740 

EPA-200.7 
EPA-200.7 
EPA-200.7 

EPA-200.7 

--- EPA-353.2 

EPA-375.2 

-- .' 

IPA-335.2 

."~ 

Antimony 
Arsenic 
Barium 
Beryllium 

CadmiuID 
CalciulD 
Chromium 

Copper 

Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 

Silver 
SodiUlll 
Thall~um 

Zinc 

Nitrate 

Sulfate 

Cyanide 
- .... 

Result 

" "0' Oo} . 

" " 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L" .. 
ua/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 

.... -
maIL 

mg/L 

maIL 
....,.. . 

.. "'. -
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t)A1'e: S''''M~L& I?Gee'Ve~ '. 11 - 2'2.- 'i 7 
M A "Tf 12., A t. bE S CR'PT,.,IV ':. W A'1"£ (t 

S9rMPlE Lb, tJ , ..,. r\ PI "TE 'l'lig/~ [e PA' -;:; 3-2 1 
1- D O,ol. 

2-D "" b'O I 

",;-1) o· 04 

4~'j) Lt;· 01 

5-D ~ 0'01 

1-$ C· ''''I 

C;-s I· 6'1 

R,n~Ct1i /;\,,)1k 
0'0/ 
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DRPARTMRNT OF TBR ABMY 
MISSOURI RIVER DIVISION, CORPS or ENGINEERS 

DIVISION ~TORY 
<IWlA, NBBRASKA 68102 

Subject: Quality Assurance Testing Results 

~ject:.~N=I=RO=P~ ____________________________________________ _ 
Inteoded. Use: 
S~ of Mate--r1~'a~1~:------------------------------------------------

Subid tted by: ---,T!:.!h~o=mas=--=Tc!!h~ie~l!:.::e:i! -!MRO~~E~D-!-E~A!.-.-__ -.,-----,.--::---_______ _ 
Date SBIIPled: ____ ~----t Date Received: 11/19/86 & 11/22/86 
Method of Test or Specification:---..:S::::.:e:.!e:-=:a~t..:;ta=.:c=h::.;:ed=-..::.;tab=l:.:e::.:s:--_______ _ 

References: Omaha District, Request ENE 6499 23 Sept 86 and ENE 1499 
24 Apr 87 

1. All Quality Assurance (QA) results can be found on the attached Tables 
1-6. 

2. All samples were received in good condition and all chain-of-custody 
paperwork was correctly filled out. The original chain-of-custody forms are 
attached to the end of this report. 

3. All samples were analyzed at MRD Laboratory except for the Volatile 
Organic samples. These samples were subcontracted out to the Tennessee 
Valley Authority (TVA) Laboratory in Chattanooga, Tennessee. 

4. All Contractor Laboratory (WES) results are compared to the QA results 
on each of the individual tables. Several discrepancies were noted. 

RECEIVED RMT, :~·:C. 

MAY 2 11987 

Submitted by: 

f1(}J~It~L 
R. K. SCHLENKER, P.E. 
Director, MRD Laboratory 

SOLSKY/gc/3211 
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1'l.1::1::1UUl.1 n.1 Vt::l , lJ.1V.1t:1,lOll, vUl1':; 01 r.UH.1Ul:::l:::l't:; 

Division Laboratory 
Omaha, Nebraska 

TABLE 1 - Sheet 1 of 2 
Project: NlROP . 
Date Sample Received: 11/19/86 

Customer Sample No: 3-S 
Material Description: Water 

=========================================================================== 
Analysis 

Procedure No. Analysis 
QA 

Result 

EPA-200. 7 
EPA-7060 

*EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

*EPA-200.7 
EPA-200.7 

* EPA-200.7 
EPA-200.7 
EPA-200. 7 
EPA-7470 
EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

EPA-200.7 
EPA-7060 

*EPA-200.7 
EPA-200. 7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-7470 

*EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

SM-403 

*EPA-353.2 
EPA-375.2 
SM-407B 
EPA 335.2 

Total Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

Dissolved Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

<50 
3 

132 
<2 
<3 

175,000 
21 
16 
17 

32,000 
1,524 

<'2 
18 

30,000 
<2 

<10 
5,000 

<50 
1,146 

<50 
<2 
86 
<2 
<3 

168,000 
<5 
<5 

<10 
32,000 
1,094 

<0.2 
8 

3,000 
<2 

<10 
6,000 

<50 
141 

General Chemistry 
Alkalinity 468 
(As CAC03) 
Nitrate 
Sulfate 
Chlorides 
Cyanide 

2.78 
129 

6 
0.002 

WES 
Result 

<5 
88 

1.4 
169,000 

9 
24 

171 

1,560 
<0.4 
18 

<5 
1 

1,520 

<5 
165 

0.3 
157,000 

3 
3 
2 

30,100 
1,040 

<0.4 
<1 

3,850 
<5 
<1 

7,830 

131 

481 

1.17 
97.0 
4.8 

(0.010 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

mg/L 
mg/L 
mg/L 
mg/L 
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Utit'JUtTM.tSN'1' UJ!' '1'flli ~ 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

TABLE 1 - Sheet 2 of 2 

Analysis 
Procedure TVA WES 
No. Analysis Result Result Units 

Volatile Organics 
EPA-624 Carbon tetrachloride < 10 < 5 ug/L 

Bromoform < 10 < 5 ug/L 
Benzene < 10 < 5 ug/L 
2-Chloroethylvinyl ether < 10 < 10 ug/L 
Chloroethane < 10 < 10 ug/L 
Dibromochloromethane < 10 < 5 ug/L 
Chlorobenzene < 10 < 5 ug/L 
l,l-Dichloroethane < 10 < 5 ug/L 
Ethylbenzene < 10 < 5 ug/L 
1,3-Dichloropropene < 10 < 5 ug/L 
1,2-Dichloropropane < 10 < 5 ug/L 
l,l-Dichloroethene < 10 < 5 ug/L 
Acrylonitrile <l00 < 100 ug/L 
Acrolein <100 < 100 ug/L 
1,2-Dichloroethane < 10 < 5 ug/L 
Bromodichloromethane < 10 < 5 ug/L 
Chloroform < 10 < 5 ug/L 
Bromomethane < 10 < 10 ug/L 
Chloromethane < 10 < 10 ug/L 
Methylene chloride < 10 < 5 ug/L 
1,1,2,2-TetraClethane < 10 < 5 ug/L 
Tetrachloroethene < 10 < 5 ug/L 
Toluene < 10 < 5 ug/L 
trans-l,2-Dichloroethene 163 290 ug/L 
1,1,I-Trichloroethane < 10 < 5 ug/L 
1,1,2-Trichloroethane < 10 < 5 ug/L 
Trichloroethene 540 880 ug/L 
Trichlorofluoromethane < 10 < 5 ug/L 
Vinyl chloride < 10 < 10 ug/L 
Acetone 46 ug/L 

Comments: Several discrepancies exist between the QA data and the Contrac
tor's data. These discrepancies are indicated by a "*." Most of the water 
samples had small amounts of sediment in the containers which could affect 
the results especially if varying amounts of sediment existed between the QA 
sample and the Contractor's sample. This was especially noticeable in the 
analysis for total metals where the results for barium, chromium, and lead 
disagreed. The results for barium and nickel also disagreed in the analysis 
for dissolved metals. The QA laboratory normally requires a one-liter 
sample for each of these analyses, however, only a one-half liter sample was 
sent. As a result some analyses could not be completed. It was also dis
covered that low recoveries were noticed by the QA lab when the samples were 
analyzed. Insufficient sample was available to investigate this problem. 
As a result, the lab's data may be questionable quality. 

Acetone was seen by the Contractor's lab when the Volatile Organics were 
tested. See comments on Table 5. 
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.·, ......... v .............. YC;L U.LV.L~J.UU, I.tUl·PS 01 nnglneers 
Division Laboratory 

Omaha, Nebraska 

TABLE 2 - Sheet 1 of 2 
Project: NlROP 
Date Sample Received: 11/19/86 

customer Sample No: 9-S 
Material Description: Water 

=========================================================================== 
Analysis 

Procedure No. Analysis 
QA 

Result 

EPA-200.7 
EPA-7060 
EPA-200.7 
EPA-200.7 
EPA-200.7 

*EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-20D.7 
EPA-200.7 
EPA-200.7 
EPA-7470 
EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

EPA-200.7 
EPA-7060 

*EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-7470 

*EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

SM-403 

*EPA-353.2 
EPA-375.2 
SM-407B 
EPA 335.2 

Total Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead . 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

Dissolved Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

<50 

1,155 
3 

<3 
308,000 

248 
395 
168 

92,000 
3,300 

0.3 
282 

7,000 

<10 
34,000 

<50 
2,900 

<50 

64 
<2 
<3 

140,000 
<5 
<5 

<10 
37,000 

22 
<0.2 
7 

7,000 

<10 
27,000 

<50 
174 

General Chemistry 
Alkalinity 427 
(As CAC(3) 
Nitrate 
Sulfate 
Chlorides 
Cyanide 

5.2 
124 

17 
0.003 

WES 
Result 

23 
986 

3.4 
154,000 

267 
377 
174 

2,540 
<0.4 

322 

76 
1 

3,150 

<5 
109 

0.6 
133,000 

3 
5 
3 

33,000 
26 
<0.4 
<1 

5,490 
4.9 

<1 
28,200 

184 

436 

3.92 
91. 7 
15.2 
<0.010 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

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



I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I} 

I 
I 
I 
I 
I 

MissourI Hlver UIVlslon, Corps of Engineers 
Division Laboratory 

Omaha, Nebraska 

TABLE 2 - Sheet 2 of 2 

Analysis 
Procedure TVA WES 
No. Analysis Result Result Units 

Volatile Organics 
EPA-624 Carbon tetrachloride < 10 < 5 ug/L 

Bromoform < 10 < 5 ug/L 
Benzene < 10 < 5 ug/L 
2-Chloroethylvinyl ether < 10 < 10 ug/L 
Chloroethane < 10 < 10 ug/L 
Dibromochloromethane < 10 < 5 ug/L 
Chlorobenzene < 10 < 5 ug/L 
1,1-Dichloroethane < 10 < 5 ug/L 
Ethylbenzene ( 10 < 5 ug/L 
l,3-Dichloropropene < 10 < 5 ug/L 
1,2-Dichloropropane < 10 < 5 ug/L 

*l,l-Dichloroethene < 10 35 ug/L 
Acrylonitrile <100 < 100 ug/L 
Acrolein <100 < 100 ug/L 
1,2-Dichloroethane . <,10 < 5 ug/L 
Bromodichloromethane < 10 < 5 ug/L 
Chloroform < 10 < 5 ug/L 
Bromomethane < 10 < 10 ug/L 
Chloromethane < 10 < 10 ug/L 
Methylene chloride < 10 < 5 ug/L 
1,1,2,2-TetraClethane < 10 < 5 ug/L 
Tetrachloroethene 99 120 ug/L. 
Toluene < 10 < 5 ug/L 
trans-l,2-Diohloroethene 270.00 340 ug/L 
l,l,l-Trichloroethane 101 120 ug/L 
1,1,2-Trichloroethane < 10 < 5 ug/L 
Trichloroethene 1670 1800 ug/L 
Trichlorofluoromethane < 10 < 5 ug/L 
Vinyl chloride < 10 < 10 ug/L 
Acetone 120 ug/L 

Connnents: Several dis'crepancies were found between the QA lab's and the 
Contractor lab's results. These discrepancies are of the same type as 
already noted and discussed under Table 1. 

This sample is contaminated with several organic compounds. Only a 
single discrepancy was noted between the two lab's results. Acetone was 
again reported by the Contractor lab. 
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,· .... "''''u .... .&. AU Vl;l U J. V J.~J.on, ,",orps or t!;nglneers 
Division Laboratory 

Omaha, Nebraska 

TABLE 3 - Sheet 1 of 2 
Project: NIROP Customer Sample No: 15-S 

Material Description: Water Date Sample Received: 11/19/86 
=========================================================================== 

Analysis 
Procedure No. 

EPA-200.7 
EPA-7060 

*EPA-200.7 
EPA-20D.7 

*EPA-200.7 
EPA-200.7 
EPA-200.7 

*EPA-200.7 
*EPA-200.7 

EPA-200.7 
EPA-200.7 
EPA-7470 
EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

EPA-200.7 
EPA-7060 

*EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-2DD.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-7470 
EPA-20D.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

SM-403 

*EPA-353.2 
EPA-375.2 
SM-407B 
EPA 335.2 

Analysis 

Total Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

Dissolved Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

QA 
Result 

<50 

114 
<2 
<3 

197,000 
17 
52 

123 
60,000 
2,592 

<0.2 
32 

5,000 
<2 

<10 
12,000 

<50 
28,204 

<50 

61 
<2 
<3 

192,000 
<5 
<5 

(10 
59,000 
2,060 

<0.2 
<5 

4,000 
<2 

<10 
12,000 

<50 
2,163 

General Chemistry 
Alkalinity 468 
(As CACCa) 
Nitrate 
Sulfate 
Chlorides 
Cyanide 

0.01 
293 

16 
0.002 

WES 
Result 

45 
172 

19.4 
207,000 

11 
89 

174 

2,460 
<0.4 
39 

<5 
<1 

25,400 

14 
136 

O.B 
159,000 

2 
2 
3 

53,400 
1,960 

<0.4 
<1 

4,920 
<5 
<1 

10,600 

1,840 

477 

0.028 
318 
15.0 
(0.010 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

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



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

'·I .... 'O;;;'~V'U ..... ..... v.::a u ... vJ.l::IJ.UU, vU["l!ti UL .cugJ.neers 
Division Laboratory 

Omaha, Nebraska 

TABLE 3 -·Sheet 2 of 2 

Analysis 
Procedure TVA WES 
No. Analysis Result Result 

Volatile Organics 
EPA-624 Carbon tetrachlorioe < 10 < 5 

Bromoform < 10 < 5 
Benzene < 10 < 5 
2-Chloroethylvinyl ether < 10 < 10 
Chloroethane < 10 < 10 
Dibromochloromethane < 10 < 5 
Chlorobenzene < 10 < 5 
l,l-Dichloroethane < 10 < 5 
Ethylbenzene < 10 < 5 
l,3-Dichloropropene < 10 < 5 
l,2-Dichloropropane < 10 < 5 
l,l-Dichloroethene < 10 < 5 
Acrylonitrile <100 < 100 
Acrolein <100 < 100 
l,2-Dichloroethane < 10 ( 5 
Bromodichloromethane < 10 < 5 
Chloroform < 10 < 5 
Bromomethane < 10 < 10 
Chloromethane < 10 < 10 
Methylene chloride < 10 < 5 
1,1,2,2-TetraClethane < 10 < 5 
Tetrachloroethene < 10 ( 5 
Toluene < 10 < 5 
trans-l,2-Dichloroethene < 10 < 5 
l,l,l-Trichloroethane < 10 < 5 
1,l,2-Trichloroethane < 10 < 5 
Trichloroethene 13 7.1 
Trichlorofluoromethane < 10 < 5 
Vinyl chloride < 10 < 10 

Comments: Refer to the comments noted under Table 2. Little 
contamination was found in this sample. 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

organic 
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•• ~ ..... ~w. ~ .......... ~ "' ... V..L;::'.I.UU, \;U'1-':::I VI r,U&~[Jeers 

Division Laboratory 
Omaha, Nebraska 

TABLE 4 - Sheet 1 of 2 
Project: NlROP 
Date Sample Received: 11/19/86 

Customer Sample No: Rinsate Blank 
Material Description: Water 

=========================================================================== 
Analysis 

Procedure No. AnalYsis 

EPA-200.7 
EPA-7060 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-7470 

*EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

EPA-200.7 
EPA-7060 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-7470 
EPA-200.7 
EPA-200.7 
EPA-7740 
EPA-200.7 
EPA-200.7 
EPA-200.7 
EPA-200.7 

SM-403 

EPA-353.2 
EPA-375.2 
SM-407B 
EPA 335.2 

Total Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

Dissolved Metals 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Zinc 

General Chemistry 
Alkalinity 
(As CACCa) 
Nitrate 
Sulfate 
Chlorides 
Cyanide 

QA 
Result 

(50 
<2 
<3 
<2 
<3 

<5 
<5 

(10 
(1,000 

<5 
<0.2 
7 

<1,000 
(2 

(10 
<1,000 

<50 
5 

<50 
<2 
<3 
<2 
<3 

<5 
<5 

<10 
<1,000 

<5 
<0.2 
<5 

<1,000 
<2 

<10 
<1,000 

<50 
7 

4 

<0.01 
(10 

2 
0.001 

WES 
Result 

(5 
<10 

0.2 
<100 

4 
5 
9 

<30 
<0.4 
17 

<5 
(I 

<30 

<5 
<10 

0.4 
<100 

1 
3 
2 

<10 
(30 
(0.4 
<l 

<100 
(5 
<1 

<100 

<30 

<5.0 

0.021 
<10.0 
<1.0 
<0.010 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
us-/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

mg/L 

mg/L 
mg/t 
mg/L 
mg/L 
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DEPARTMENT OF THE ARMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

TABLE 4 - Sheet 2 of 2 

Analysis 
Procedure TVA WES 
No. Analysis Result Result Units 

Volatile Organics 
EPA-624 Carbon tetrachloride < 10 < 5 ug/L 

Bromoform < 10 < 5 ug/L 
Benzene < 10 < 5 ug/L 
2-Chloroethylvinyl ether < 10 < 10 ug/L 
Chloroethane < 10 < 10 ug/L 
Dibromochloromethane < 10 < 5 ug/L 
Chlorobenzene < 10 < 5 ug/L 
1,I-Dichloroethane < 10 < 5 ug/L 
Ethylbenzene ( 10 < 5 ug/L 
1,3-Dichloropropene < 10 < 5 ug/L 
l,2-Dichloropropane < 10 < 5 ug/L 
l,l-Dichloroethene < 10 < 5 ug/L 
Acrylonitrile <100 < 100 ug/L 
Acrolein (100 < 100 ug/L 
1,2-Dichloroethane < 10 < 5 ug/L 
Bromodichloromethane < 10 ( 5 ug/L 
Chloroform < 10 ( 5 ug/L 
Bromomethane < 10 < 10 ug/L 
Chloromethane <10 < 10 ug/L 
Methylene chloride < 10 < 5 ug/L 
l,l,2,2-TetraClethane < 10 < 5 ug/L 
trans-I,2-Dichloroethene < 10 < 5 ug/L 
Tetrachloroethene <10 < 5 ug/L 
Toluene < 10 < 5 ug/L 
l,l,I-Trichloroethane < 10 < 5 ug/L 
1,1,2-Trichloroethane < 10 < 5 ug/L 
Trichloroethene < 10 < 5 ug/L 
Trichlorofluoromethane < 10 < 5 ug/L 
Vinyl chloride < 10 < 10 ug/L 
Acetone 590 ug/L 
Hexane 17 ug/L 
Bromochlorodifluoromethane - 69 ug/L 

Comments: Only a single minor discrepancy was noted. However, several 
organic compounds were detected by the Contractor Laboratory. Since this 
sample is a Rinsate Blank it should be free of contamination. These results 
would indicate sample contamination in the field. However, since two of the 
three compounds were not reported in any of the other samples, these results 
are most likely indicative of laboratory contamination of the sample. 
Acetone was again found at a high level in this sample. 
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DEPAR'IMENT OF THE AfMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

TABLE 5 - Sheet 1 of 1 
Project: NIROP 
Date Sample Received: 11/19/86 

Customer Sample No: Trip Blank 
Material Description: Water 

=========================================================================== 
Analysis 
Procedure QA WES 
No. Analysis Result Result ~ 

Volatile Organics 
BPA-624 Carbon tetrachloride < 10 < .5 ug/L 

Bromoform < 10 < 5 ug/L 
Benzene < 10 < 5 ug/L 
2-Chloroethylvinyl ether < 10 < 10 ug/L 
Chloroethane < 10 < 10 ug/L 
Dibromochloromethane < 10 < 5 ug/L 
Chlorobenzene < 10 < 5 ug/L 
1,1-Dich1oroethane < 10 < 5 ug/L 
Ethylbenzene < 10 < 5 ug/L 
1,3-Dichloropropene < 10 < 5 ug/L 
1,2~Dichloropropane < 10 < 5 ug/L 
l,l-Dichloroethene < 10 < 5 ug/L 
Acrylonitrile <100 < 100 ug/L 
Acrolein <100 < 100 ug/L 
1, 2-D ichloroethane < 10 < 5 ug/L 
Bromodichloromethane < 10 < 5 ug/L 
Chloroform < 10 < 5 ug/L 
Bromomethane < 10 < 10 ug/L 
Chloromethane < 10 < 10 ug/L 
Methylene chloride < 10 < 5 ug/L 
l,l,2,2-TetraClethane < 10 < 5 ug/L 
Tetrachloroethene < 10 < 5 ug/L 
Toluene < 10 < 5 ug/L 
trans-l,2-Dicb1oroethene < 10 < 5 ug/L 
l,l,l-Trichloroethane < 10 < 5 ug/L 
1,1,2-Trichloroethane < 10 < 5 ug/L 
Trichloroethene < 10 < 5 ug/L 
Trichlorofluoromethane < 10 < 5 ug/L 
Vinyl chloride < 10 < 10 ug/L 
Acetone 51 ug/L 

CODllllents: Only acetone was detected at a low level by the Contractor 
Laboratory (WES). Acetone is a common laboratory contaminant and its 
presence in a trip blank is not desirable. Since acetone was detected in 
several other samples, it would seem to indicate that the contamination is 
being introduced at the Contractor's Laboratory. 
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Project: NIROP 

DEPARTMENT OF THE AIlMY 
Missouri River Division, Corps of Engineers 

Division Laboratory 
Omaha, Nebraska 

TABLE 6 - Sheet 1 of 1 

Date Sample Received: 11/22/86 Material Description: Water 
Customer Sample No: 1-0, 2-D, 3-D, 4-D, 5-D, 1-S, 6-S, Rinsate Blank 
=========================================================================== 

Analysis 
Sample Procedure 
No. No. 

I-D EPA-353.2 
2-D EPA-353.2 
3-D EPA-353.2 
4-D EPA-353.2 
5-D EPA-353.2 
1-8 EPA-353.2 
6-S EPA-353.2 

Rinsate Blank EPA-353.2 

Analysis 

Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 
Nitrate 

QA 
Result 

0.02 
<0.01 
0.04 

<0.01 
(0.01 
0.14 
1.64 
0.01 

WES 
Result 

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

Comments: No results were available from WES for comparison. The level of 
nitrates found was very low and for three samples, nitrate was not detected. 
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