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. i 1:0 Introduction
! . • ' - • - • . . • . i .
; The U.S. Environmental Protection Agency (EPA) has initiated remedial investigation (RI)

efforts for the Railroad Avenue Groundwater Avenue site in West Des Moines, Iowa (CERCLIS ID
No. IA0001610963). The RI process is the methodology that the Superfund program has established
for investigating the risks posed by uncontrolled hazardous waste sites. The RI efforts were
performed by Black & Veatch Special Projects Corp. (BVSPC) under EPA Work Assignment No.
055-RICO-A713. Documents detailing the scope and methodology for RI activities at the Railroad
Avenue site consist of a Work Plan (WP) (BVSPC 2000), a Sampling and Analysis Plan (SAP)
(BVSPC 2002a), a Quality Assurance Project Plan (QAPP) JT3VSPC 2002b), QAPP Addendum
(BVSPC April 2003a) and a Health and Safety Plan (HSP) (BVSPC 2004a).

This RI Summary Report describes the activities and results for the Phase 8 RI activities
at the Railroad Avenue site. It discusses the following activities:

• Sampling and Analyses.
• Descriptions of the sampling methodologies for the various media.
• QA/QC Samples
• Analytical Results.
• Nature and Extent of Contaminants. ;
• Investigation Derived Waste (IDW) Management.

1.1 Site Location
I The Railroad Avenue Groundwater Contamination site is in West Des Moines, Iowa, which

is a suburb of Des Moines, Iowa, and is located in southwest Polk County in south-central Iowa. The
western portion of the site is characterized by a softball field complex and light industrial and
commercial use areas. Further to the east, the site is mostly commercial and residential areas
including the Valley Junction shopping district that is located in the 100 to 300 block area along
Fifth Street. The Valley Junction shopping area has been renovated with brick sidewalks and
ornamental street fixtures. The eastern portion of the site is a residential area consisting primarily of
single-family dwellings.

The Railroad Avenue site consists of the West Des Moines (WDM) water treatment plant
well field, the area of observed groundwater contamination, and the potential source areas of the
contamination. The WDM well field is the area that contains the 25 WDM municipal water supply
wells (WDMW) that have historically supplied or currently supply water to the WDM water
treatment plant (Figure 1 -1). Currently, five municipal wells have been taken off-line as a result of
the chlorinated volatile organic compound (VOC) contamination: WDMW-6, -7, -12, -13, and -21.
Wells WDMW-2, -10, and -11 have been abandoned because of well production problems. All wells
Railroad Avenue Site , 46124.109
Phase 8 RJ Summary Report - ,- .
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I
are only used periodically depending on seasonal water demand.

1.2 Site History *
The Railroad Avenue site was first identified in 1993 when a routine water distribution •

sample collected by the City of West Des Moines was found to contain cis-1,2-dichloroethene (cis- *
1,2-DCE) at 1.2 micrograms per liter (ug/L). Subsequent sampling of WDMW-13 detected cis-1,2- m
DCE at higher concentrations than in the water distribution sample. Benzene became a contaminant I
of concern in July 1994 when it was discovered in WDMW-12 at a concentration of 11 ug/L.

The contamination in the West Des Moines municipal wells was formally brought to the I
attention of the EPA after a site investigation was conducted by the Iowa Department of Natural
Resources (IDNR) at the former Stearns Automotive site in 1996. I

The EPA performed a Preliminary Assessment/Site Investigation (PA/SI) under the
Superfund Technical Assessment and Response Team (START) program for the WDMW-13 site in •
October 1997 (E&E 1999). Results of the PA/SI identified groundwater contaminants at locations •
along Railroad Avenue between West Des Moines wells WDMW-12 and WDMW-13 and 10th ^
Street. While contaminants were found in wells WDMW-6 and -7, a distinct groundwater J
contaminant plume near these two wells was not identified. Soil sampling conducted at five
potential source areas could not determine a primary source area. Other source areas to the south of I
the investigated areas were proposed for further investigation.

An Expanded Site Inspection (ESI) was conducted by EPA in November and December 1999 M
(E&E 2000). During the ESI, groundwater and soil samples were collected from 56 direct-push ^
sample locations, 11 monitoring wells, and 20 water supply wells. In addition, several water and m
sediment samples were collected from selected sanitary sewer lines and from lakes adjacent to the I
contaminant plumes. Samples were collected from areas to confirm the results of the PA/SI and to
investigate additional areas. The samples were analyzed for VOCs, metals, and other parameters. I
Results from the ESI identified a groundwater contaminant plume along Railroad Avenue (the
northern plume) and identified another plume near West Des Moines well WDMW-21 (the southern •
plume). Results indicated a need for further investigation east of the northern plume and south of the
southern plume to further delineate the plume areas and to locate any other potential source areas. •

In December 2000, IDNR performed groundwater sampling at three locations. Direct-push •
sampling techniques were used to collect groundwater samples at the water table and at equipment fc

refusal at each of three locations. The samples confirmed results of the ESI. I
Phase 1 RI efforts were performed by BVSPC under contract to EPA in April and May 2001

(BVSPC2001). Phase 2 of the RI was performed in August 2001. Fifty-one primary groundwater I
samples were collected using direct-push sampling techniques from 27 sample locations.
Groundwater samples were collected from 8 probe locations in the south area and from 19 probe •
Railroad Avenue Site 46)24.109
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locations in the north area. Results confirmed the extent of the trichloroethene (TCE) plume in the
south area and the extent of cis-l,2-DCE and vinyl chloride (VC) plumes in the north area. The
results are discussed in the Phase I and Phase 2 RI Summary Report (BVSPC 2001). Results of the
Phase 1 and Phase 2 Rl indicated that the north area and south area plumes have separate source
areas.

The North and South source areas and respective contaminant plumes were separated into
two operable units (OUs): the North Area Plume (GUI) and the South Area Plume (OU2). The
source area for the North Area Plume (OU1) has not been identified. The South Area Plume (OU2)
is located northwest of wells WDMW-19, -20, and -21 where a release of TCE is reported to have
occurred (E&E 2000).

Phase 3 RI efforts, which only focused on the North Area Plume, were performed by BVSPC
under contract with the EPA from June to August 2002. Activities performed during the Phase 3 RI
included installation and sampling of 12 monitoring wells, installation of 6 observation wells,
sampling of 21 West Des Moines water wells, and performance of an aquifer pump test. The Phase
3 RI efforts are described in further detail in the Phase 3 RI Summary Report (BVSPC 2002c).

RI Phases 4, 5, 6, and 7, which also focused on the North Area Plume, were performed by
BVSPC under contract with the EPA in November 2002 (BVSPC 2003c), May 2003 (BVSPC
2003d), November 2003 (BVSPC 2004b), and May 2004 (BVSPC 2004c), respectively. Activities
performed during the Phase 4, 5, 6, and 7 RI efforts included collecting groundwater samples from
monitoring wells and West Des Moines water wells; and collecting surface water samples,. The
Phase 4 RI efforts are described in further detail in the RI Report (BVSPC 2003c), the Phase 5 RI
efforts are described in further detail in the Phase 5 RI Summary Report (BVSPC 2003d), the Phase
6 RI efforts are described in further detail in the Phase 6 RI Summary Report (BVSPC 2004b), and
the Phase 7 RI efforts are described in further detail in the Phase 7 RI Summary Report (BVSPG
2004c).

Remedial investigation and remediation of the South Area Plume is to be performed by the
potentially responsible party (PRP) with the IDNR as the lead agency. The selected remedial
alternative for the South Area Plume includes capture of contaminated groundwater using WDM
water wells and treatment of the groundwater using upgraded aerators at the WDM water plant.
These efforts also address the western portion of the North Area Plume. The North Area Plume was
organized into two areas: the West Des Moines North Well Field Area (OU1A) and the Eastern
Portion of the North Area Plume (OU1B). Contaminated groundwater in the western portion of the
North Area Plume is captured using WDM wells and treated at the WDM water plant. The EPA
completed a focused feasibility study (FS) addressing the WDM North Well Field Area (OU1A) in
August 2003 (BVSPC 2003f). The capture zone of the WDM wells in the North Area Plume will be
evaluated after the WDM wells are returned to service.

Railroad Avenue Site 46124.109
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2.0 Investigation Objectives

The objective of the Phase 8 RI sampling effort was to continue the groundwater monitoring

I program to confirm the nature and extent of VOC contamination.
The scope of the Phase 8 RI field investigation activities included the following:

I * Sample W D M water supply wells.
• Sample site monitoring wells.
• Collect surface water samples.

• • Measure water levels in monitoring wells and the Gravel Pit Lake.

I
I

I
I

I
I
i
i
t
I
i
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; 3.0 Investigation Activities

Field investigation activities conducted by BVSPC for the Phase 8 RI efforts are
discussed in this section. Phase 8 RI efforts were performed November 1 through 4, 2004. The
following subtasks are discussed:

• Sample Locations and Analyses.
• Sampling Procedures.
• Sample Numbering System.
•; Documentation.
• Decontamination Procedures.

Previous investigation activities including monitoring and observation well installation,
pump tests, and previous sampling efforts are described in detail in other RI reports previously
referenced.

3.1 Sample Locations and Analyses
The scope of the Phase 8 RI included collecting and analyzing groundwater samples and

surface water samples from the locations listed in Table 3-1. The locations of the West Des Moines
water supply wells are shown on Figure 1-1 and locations of the monitoring wells and surface water
samples are shown on Figure 3-1. Analytical parameters and analytical methods are summarized in
Table 3-2. The total number of samples, including duplicates, blanks, and other quality control
samples are summarized by sample media in Table 3-3. The EPA Region VII laboratory performed
all analyses and data validation efforts.

3.2 Sampling Procedures
The following general procedures were practiced when sampling:

• A clean pair of new, disposable surgical gloves was worn each time a sample was
collected.

• During the course of the field investigation, all samples were properly documented, as
described in the QAPP. Documentation included completion of the chain of custody
(COC) records, field logbook documentation, and sample labels for the sample
containers.

• Samples were immediately sealed, kept out of the sun, and immediately cooled by being
; placed in a cooler with ice after collection.

Railroad Avenue Site 46124.109
Phase 8 Rl Summary Report
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placed in each well WDMW-13 and MW-7. The recorders were started on November 4, 2004 and
ran until December 3,2004. Well WDMW-13 was pumped for only about 48 hours because of lack

I
I

3.2.7 Water Level Measurements
Water levels for the monitoring wells, North Retention Basin, and Gravel Pit Lake were I

measured on the same day. The water level, time of measurement, and date were recorded in the
field logbook or field data sheet. I

Water level measurements at wells were conducted as follows:
(1) Lower the probe of the water level indicator down the well until the meter indicator •

lights or sounds. •
(2) Measure and record the water level to the nearest 0.01 foot from the top of the PVC _

riser pipe by reading the measurement directly from the water level meter cable. £
Also record the time and date of the measurement.

(3) Decontaminate the water level indicator by spraying the cable with distilled water I
and drying with paper towels as the cable is rewound onto the reel.

Additional water level measurements were also made at wells WDMW-13 and MW-7 to •
evaluate the extent of the capture zone of well WDMW-13. One 24-hour recording transducer was ™

I
of water plant demand from November 3,2004 to November 5,2004. Evaluation of the drawdown
data for well MW-7 showed no discernible drawdown. However, well WDMW-13 was not pumped I
at a duration expected to affect the water level at MW-7. Further evaluation of the capture zone of
well WDMW-13 should include a constant pumping rate and install the observation recorder at well I
MW-3. *

3.2.2 Groundwater Sampling •
Groundwater samples were collected from monitoring wells and WDM water supply wells.

All monitoring wells were sampled by purging methods; the WDM water supply wells were sampled •
using each well's dedicated sample port.

3.2.2.7 Monitoring Wells
The monitoring wells were purged and sampled using a 12-volt submersible pump. The •

temperature, pH, specific conductivity, dissolved oxygen (DO), oxidation/reduction potential (ORP) ™
(Eh), and turbidity of the purge water was monitored during purging. Well purging data were ^
recorded on well purging field sheets which are provided in Appendix A. Pumping continued until |
the field parameters stabilized. If the purging equipment had to be set down on the ground, it was
placed on plastic sheeting or in new trash bags to prevent possible cross-contamination of the I
equipment.

I
Railroad Avenue She 46124.109
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3.2.2.2 Water Supply Well Purging and Sample Collection
The WDM water supply wells were sampled from each well's dedicated sample port except

well WDMW-7 which was sampled with a low-flow submersible pump. The dedicated turbine
pump from WDMW-7 has been removed.

Water quality parameters were measured at the sample port or pump discharge to evaluate
well purging. Field parameters (temperature, pH, specific conductivity, Eh, DO, and turbidity) were
periodically measured and recorded during the purging process. If the well was not currently running
at the time of sample collection the purging process continued until the water quality parameters
stabilized. After the field parameters stabilized, the sample jars were filled directly from the
discharge port or pump.

3.2.3 Surface Water Sampling
Surface water samples were collected from three down gradient locations. As indicated on

Figure 3-1 two samples (SW-1 and SW-2) were collected from the Gravel Pit Lake and one sample
(SW-3) was collected from the Raccoon River. The samples were collected using a dipper on 10-
foot extension pole. The dipper was submerged upside down, righted to allow filling, and then the
sample was poured into the sample vials.

3.2.4 Equipment Rinsate Blanks
An equipment rinsate blank was prepared of the submersible pump used for sampling. The

rinsate blank was used to measure the effectiveness of pump decontamination procedures. The
rinsate blank was prepared in the following manner:

(1) Decontaminated the pump following the procedures described in Section 3.5.
(2) Pumped deionized water through the pump and collected directly into the sample

containers.
(3) Analyzed the rinsate blank sample for VOCs.
The rinsate blank was identified with a unique sample identification number. The rinsate

blank number and time and date of collection was documented in the field logbook, the sample field
sheet, and on the chain-of-custody record.

3.2.5 Trip Blanks
Trip blanks of organic-reagent water were prepared by the EPA Region VII Laboratory. The

trip blanks were kept with the VOC or methane/ethane/ethene samples from the time they left the site
until the time they were received by the laboratory. The purpose of the trip blanks is to evaluate
whether samples were contaminated during shipment. Trip blanks pertained to VOC and
methane/ethane/ethene analysis only, and were identified with the sample identification code "FB".

Railroad Avenue Site 46124.109
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3.2.6 Duplicate Samples I
Duplicate samples were collected to assess laboratory quality assurance/quality control

(QA/QC). The duplicate samples were collected in the field by alternately filling the appropriate •
sample containers for the primary and duplicate samples. The primary sample and the duplicate ™
sample were placed in identical containers, preserved in the same manner, and submitted for the
same analyses.

The duplicate groundwater samples were identified with the sample identification code "FD".
The sample location, sample number, and date and time of collection were documented in the field I
logbook, the sample field sheet, and on the chain-of-custody record.

3.2.7 Matrix Spike/Matrix Spike Duplicates (MS/MSD) *
MS/MSD samples were collected from the sample bottles to evaluate the effect of the sample •

matrix on the accuracy of the analysis. Additional volume for the MS/MSD samples was collected •
for one monitoring well sample.

3.3 Sample Numbering System
A sample numbering system was used to identify each sample submitted for chemical I

analysis. The purpose of the numbering system was to provide a tracking system for retrieval of
information on each sample. The sample identification numbers were used on sample labels, field I
sheets, chain-of-custody records, and all other applicable documentation used during the sampling
activity. Sample identification numbers were maintained in the field logbook. Each sample •
collected was assigned a unique sample number. •

Sample identification numbers consisted of three components: analytical services request
(ASR) number (EPA assigned), the unique sample identification number, and the sample qualifier (if |
applicable). The following is an example of a completely numbered trip blank, with each component
identified: I

2475-51-FB
where: •

2475 = EPA ASR Number •
51= Unique Sample Identification Number «
FB = Sample Qualifier (QC Code) • I
If the sample was a primary sample, MS or MSD sample, or an equipment rinsate blank no

sample number qualifier was designated. The MS/MSD samples consisted of additional volume of a I
primary sample and were noted as a MS/MSD on the field sheet and chain-of-custody record. Field
duplicate samples were assigned the same sample identification number as the primary sample, but •
Railroad Avenue Site 46124.109
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were qualified as FD. Trip blank samples were assigned their own unique identification number and
were qualified with FB.

3.4 Documentation
3.4.1 Field Logbook

; All information obtained during the sampling activities was recorded in bound logbooks with
consecutively numbered pages. The logbooks were kept in the field team member's possession or in
a secure place during the investigation. The logbooks are a part of the final project file. Copies of
logbook entries for Phase 8 RI activities are included in Appendix B.

3.4.2 Sample Documentation
The following subsections describe the sample documentation and procedures used for

completing sample documentation. The documentation was used for each environmental sample
t

collected for chemical analysis.

3.42.1 Sample Labels
An adhesive sample label was placed on each sample container submitted for chemical

analysis. The following information was included on each sample label:
• EPA Activity number.

, • Sample number.
• Sample matrix.
• Analyses.

• Sample container and preservative
• Sample collection date and time.
Information known before field activities (i.e., activity number, sample number, etc.) was

pre-printed on the sample labels. Duplicate sample labels were prepared because various aliquots of
a sample were submitted in separate container for individual analyses.

3.4.2.2 EPA Region VII Field Sheet
; EPA Region VII laboratory field sheets were used during sample collection in order to

document sample collection time, location, and field observations. After completing the field sheet,
a photocopy of the field sheet was made. The original was enclosed in a scalable bag and secured
inside of the shipping container lid. The photocopy was retained for reference. Completed field
sheets for the Phase 8 RJ are presented in Appendix C.

Railroad Avenue Site 46124.109
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3.4.2.3 Chain-of-Custody Record
A chain-of-custody record was completed for each sample shipment. Standard EP A Region I

VII laboratory chain-of-custody records were used. After completing the chain-of-custody-record, a
photocopy of the chain-of-custody was made. Both copies of the original chain-of-custody record •
were then enclosed in a scalable plastic bag and secured to the inside of the shipping container lid. ™
The photocopy was retained for reference. The chain-of-custody records for the Phase 8 RI efforts «
are presented in Appendix D. |

Shipping containers were secured and custody seals placed across the container openings. As
long as the chain-of-custody record was sealed inside the shipping container and the custody seals I
remained intact, commercial carriers were not required to sign the chain-of-custody record.

3.4.2.4 Custody Seals
Custody seals were used to ensure the integrity of the samples when they remained •

unattended or when they were relinquished to the delivery service for delivery to the laboratory. All •
samples were shipped in an insulated shipping container, and each shipping container was sealed _
with at least two custody seals. The seals were affixed to each shipping container so that it was |
necessary to break the seals to open the shipping container.

3.4.2.5 Airbill
An airbill was completed for each cooler shipment. Next morning overnight delivery was •

indicated on the airbill by the field personnel shipping the samples. Typically, more than one ™
shipping container was forwarded to the same address under one airbill. When the shipping _
containers were relinquished to the delivery service, additional information was added to the airbill |
by an employee of the delivery service, and a copy of the airbill was received by the field personnel.
Airbills for the sample shipments for the Phase 8 RI are presented in Appendix E. I

3.5 Decontamination Procedures I
Procedures for decontamination were implemented to avoid cross-contamination of

groundwater samples and field equipment. Field equipment was decontaminated before initial use, •
between sample locations, and before leaving the site. ™

3.5.1 Initial Decontamination |
Initial decontamination of the field equipment was performed. The initial decontamination

included the following steps: •
(1) Wash with potable water (using alconox if visibly contaminated).
(2) Rinse with distilled water. H

Railroad Avenue Site 46124.109
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(3) Air dry the equipment.

3.5.2 Intermediate Decontamination

I Intermediate decontamination of the field equipment was required between wells. The
intermediate decontamination procedures were the same as those in the initial decontamination.

| 3.5.3 Final Decontamination
Final decontamination of the field equipment was performed prior to demobilizing from the

• site. Final decontamination was required to prevent contaminants from being carried offsite. The
intermediate decontamination procedures were the same as those in the initial decontamination.

I

I

I
I

I

I

I
I

I

I

I
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Table 3-1
Sample Location Summary

Railroad Avenue Groundwater Site
Phase 8 Remedial Investigation

Well Number Screen Interval Depth Diameter Rationale
Monitoring wells:
MW-1(1)

MW-2
MW-3(1)

MW-4
MW-5
MW-6
MW-7
MW-8
MW-9
MW-10(1)

MW-11
MW-1 2

8-38 ft
13-38 ft
9.5-39.5 ft
9.5- 34.5 ft
l l ^ t l f t
9.5-39.5 ft
12.5-42.5 ft
15̂ 15 ft
11. 5-^1.5 ft
14.5-44.5 ft
11-51 ft
12.5-52.5 ft

4 inch
4 inch
4 inch
4 inch
4 inch
4 inch
4 inch
4 inch
4 inch
4 inch
4 inch
4 inch

Note 1: Well caps at wells MW-1 and MW-3 were missing and MW-10 was buried

Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization
Plume characterization

under soil so the wells were not sampled.

West Des Moines water supply wells(2):
WDMW#1
WDMW#3
WDMW#4
WDMW#5(3)

WDMW#6
WDMW#7(4)

WDMW#8
WDMW#9
WDMW#12
WDMW#13
WDMW#14
WDMW#15
WDMW#16(3)

WDMW#17
WDMW#18
WDMW#19
WDMW#20
WDMW#21
WDMW#22
WDMW#23
WDMW#24
WDMW#25

Surface Water

2025-2460 ft
Approx. 2500 ft
Approx. 2500 ft
28-40 ft
26-41 ft
TD47ft
30-42 ft
40-50 ft
26-36 ft
26-36 ft
25-35 ft
24-34 ft
22-32 ft
28-38 ft
31-41 ft
33-43 ft
26-36 ft
26-36 ft
32-38 ft
28-34 ft
25-31 ft
30-36 ft

Location ID

Unknown
Unknown
Unknown
20 inches
20 inches
20 inches
24 inches
12 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches
20 inches

Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality

Rationale
SW-1
SW-2
SW-3

Plume characterization
Plume characterization
Plume characterization

Note2: Wells WDMW#2, WDMW#10, and WDMW#] 1 have been abandoned by West Des Moines.
Note 3: Well WDMW#5 and WDMW-16 were temporarily down for maintenance and were not sampled.
Note 4: Well WDMW#7 was sampled using a low-flow submersible pump.
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Table 3-2
Analytical Parameters and Methods
Railroad Avenue Groundwater Site

West Des Moines, Iowa
Phase 8 Remedial Investigation

Parameter Method

Monitoring Wells
Volatile Organic Compounds (VOCs)
Total Iron (total Fe)
Total Organic Carbon (TOC)
Methane, Ethane, and Ethene
Chloride
Nitrate as Nitrogen
Sulfide
Sulfate
Specific Conductivity
Ferrous Iron (Fe +2)
PH
Temperature
Dissolved Oxygen (DO)
Oxidation/Reduction Potential (ORP)(Eh)
Turbidity

EPA Region 7 RLAB Method 3230. 13B
EPA Region 7 RLAB Method 3 122.3 A

EPA SW846 Method 9060
EPA Region 7 RLAB GC/FID

EPA Region 7 RLAB Method 3135.1 1A
EPA Region 7 RLAB Method 3133.2D
EPA Region 7 RLAB Method 3135.8C
EPA Region 7 RLAB Method 3 1 35.3C

Field Measurement (water quality meter)
Field Measurement (Hach Method)

Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)

West Des Moines Water Supply Wells
VOCs
Specific Conductivity
PH :

Temperature
Dissolved Oxygen
ORP (Eh)
Turbidity

EPA Region 7 RLAB Method 3230. 1 3B
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)

Surface Water Samples
VOCs
Specific Conductivity
pH
Temperature
Dissolved Oxygen
ORP (Eh)
Turbidity

EPA Region 7 RLAB Method 3230. 13B
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)
Field Measurement (water quality meter)

Note 1: VOC samples analyzed at low detection limit (LDL) concentration.
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Table 3-3
Sampling Summary

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 Remedial Investigation

Parameter
Water
VOCs
Total Iron
TOC
Methane/
Ethane/ and
Ethene
Chloride
Nitrate as
Nitrogen
Sulfide
Sulfate
Ferrous
Iron (Field)
Field
Parameters
(water
quality
meter)

Number of
Primary
Samples

Number of
Trip Blanks

Number of
Duplicates

Number of
Rinsates

Total
Analyses

32(2)

9
9

9

9

9

9
9

9

32(2)

3
na
na

1

na

na

na
na

na

na

2
1
1

1

1

1

1
1

na

na

1
0
0

0

0

0

0
0

na

na

38
10
10

11

10

10

10
10

9

32

Note 1: MS/MSD aliquot collected from primary sample volume.
Note 2: Includes 3 surface water samples, 9 monitoring well samples, and 20 WDM water well samples,
na: not applicable
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4.0 Investigation-Derived Waste
i

Investigation-derived wastes were minimal during the Phase 8 RI sampling effort.

4.1 Liquids
• Purge water and decontamination fluids from monitoring wells were containerized and
™ discharged to the sanitary sewer for treatment at the wastewater treatment plant. The fluids were

•

discharged to the Publicly Owned Treatment Works (POTW) manhole at the City of West Des
Moines Public Works maintenance garage at 506 South 16th Street, West Des Moines, Iowa.

Purge water from all WDM water supply wells was directed to the ground.

4.2 Personal Protective Equipment
• Disposable personal protective equipment (PPE) and trash were collected in plastic bags

and disposed of as solid waste.

I 4.3 Soil Cuttings
Soil cuttings were not generated during the Phase 8 RI sampling effort.

Railroad Avenue Site 46124.109
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5.0 Phase 8 Remedial Investigation Results

This section summarizes data collected during the Phase 8 RI efforts performed November 1
through 5,2004. Analysis of the groundwater and surface water samples was performed by the EPA
Region VII Laboratory, Kansas City, Kansas. The EPA Region VII Laboratory also performed all
data validation efforts for the sample groups. Complete results of the analyses and validation
notation are provided in Appendix F.

5.1 Water Level and Hydrogeologic Data
Water level data for the monitoring wells and surface water sampling locations are presented

on Table 5-1. The groundwater elevations were determined using location survey data and water
level data. Depth to groundwater at the site on November 4,2004 ranged from approximately 8 to
14 feet below ground surface (bgs). The approximate groundwater flow direction on November 4,
2004, represented by groundwater table elevation contours on Figure 5-1, indicates a south-southeast
flow direction.

Plots of groundwater elevation data from other dates which are reported in previous Rl
summary reports indicate the groundwater flow direction across the site area is approximately to the
east-southeast. The hydraulic gradient of the aquifer across the site area ranges from 0.00056 to
0.00100 and averages 0.00079 across the site on an annual basis. Pump test results indicate the
hydraulic conductivity of the water table aquifer in the contaminated zone is approximately 193 feet
per day. Assuming an effective porosity of 25 percent, the groundwater seepage velocity across the
site is approximately 222 feet per year.

5.2 Analytical Data Usability
The main objective of the groundwater investigation is to collect environmental monitoring

data of known, acceptable, and documentable quality. Data usability is established by evaluating QA
procedures against established criteria and also by a QC evaluation. If QA/QC procedures are
followed correctly, then an investigation will produce data that are of an acceptable level of
confidence, scientifically valid, of known and documented quality, and legally defensible for the
stated purpose. . . . . . . . . .

5.2.1 Data Validation
Samples were shipped to the EPA Region VII laboratory in Kansas City, Kansas for analysis.

The specified chemical analyses were performed, and results in the form of raw laboratory data were
generated. A data quality assessment was then performed by the EPA Region 7 laboratory on the
raw laboratory data in accordance with the EPA Region 7 Quality Manual. Results of the assessment
Railroad Avenue Site " • . 46]24.109
Phase 8 Rl Summary Report
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are presented in the Transmittal of Sample Analysis Results for the ASR data package (ASR number
2475). The transmittal letter, analytical data, and associated data validation results are included in I
Appendix F. Through the data validation process, the laboratory data were sometimes qualified
using standard data validation protocol nomenclature. •

The objective of the data validation was to review analytical laboratory procedures and QC ™
results to evaluate whether the data met project data quality objectives (DQOs) established in the site •
specific QAPP (BVSPC 2002a, 2002b, and 2003a). DQOs were established to specify the quality of |
data and the methods to be used in the RI. DQOs were developed to ensure the following:

• Applicable or relevant and appropriate requirements (ARARs), risk-based criteria, and •
data needs for the risk assessment and engineering requirements are met.

• Groundwater samples are analyzed using well-defined and acceptable methods that will •
provide detection limits sufficiently below chemical-specific ARARs.

• The precision and accuracy of data are well defined and adequate to provide defensible •
data. •

• Groundwater samples are collected using approved techniques and are representative of •
existing environmental conditions. I

Four trip blanks, one for methane/ethane/ethene and three for VOCs, were submitted during
the sampling event. All analytes were qualified as non-detect (U) or rejected (R) for these four I
samples indicating cross contamination of samples did not occur during shipment.

One equipment rinsate blank was submitted for VOC analysis during the sampling event. All I
VOC analytes were non-detect for this sample except for acetone and styrene. The analytes detected
in the equipment rinsate blank were not detected in the primary samples therefore no qualifications •
of the data were necessary. •

Two duplicate samples were collected during the sample event. Relative percent difference _
(RPD) validations between detected analytes in the primary and duplicate samples were calculated |
and are presented in Appendix F. The RPD calculations were within or close to the 20 percent
variance range required in the QAPP. Further qualification of the data was determined not •
necessary.

5.2.2 Common Laboratory Contaminants •
In addition to data validation and data evaluation, common laboratory contaminants were •

considered when determining data usability. Acetone, methylene chloride, 2-butanone, bromoform, I
and 2-hexanone are frequently present in the laboratory environment as the substances can be used as
extraction solvents for certain analytical methods and as laboratory glassware cleaners. Phthalates I
are used as extraction solvents and are present in plastics.

The EPA Contract Laboratory Program National Functional Guidelines for Organic Data I

Railroad Avenue Site 46124.109
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Review lists the following substances as being commonly introduced by laboratory processes:
a) Common laboratory contaminants: COa, siloxanes, diethyl ether, hexane, certain

freons (1,1,2-trichloro- 1,2,2-trifluoroethane or fluorotrichloromethane), and phthalates (bis(2-
ethylhexyl)phthalate) at levels less than 100 ug/L or 4:0 mg/kg.

b) Solvent preservatives, such as cyclohexane which is a methylene chloride
preservative. Related by-products include cyclohexanone, cyclohexenone, cyclohexanol,
cyclohexenol, chlorocyclohexene, and chlorocyclohexanol.

c) Aldol reaction products of acetone include: 4-hydroxy-4-methyl-2-pentanone, 4-
methyl-2-pentanone, and 5,5-dimethyl-2(5H)-furanone.

The substances listed above can unintentionally be introduced into samples during laboratory
processing. For this reason, identification of these substances in samples collected from the site will
not be considered representative of site conditions and will not be included in the analytical result
summary tables unless they become consistently detected.

5.2.3 Data Evaluation
Results of the data validation and evaluation process identified estimated (J-coded) results.

However, results of the data validation and evaluation process have determined the data are, except
where noted, defensible, were collected in accordance with the site specific QAPP and SAP, and are
usable for the intended purposes.

5.3 Geochemical and Biochemical Water Quality
Water quality parameters were analyzed or measured on water from the monitoring wells,

WDM water supply wells, and surface water samples to evaluate the geochemical and biochemical
quality of the groundwater and surface water. The geochemical and biochemical data will be used in
the design of the groundwater treatment process. Results of the analyses are presented in Tables 5-2,
5-3, and 5-4.

5.4 Nature and Extent of Groundwater Contamination
The extent of contamination in groundwater at the North Area Plume Railroad Avenue site

(OU1) was evaluated from samples collected on a semiannual basis from twelve monitoring wells
since July 2002. The monitoring wells were sampled and analyzed for the presence of VOCs and
water quality parameters. Results of the VOC analyses are summarized in Tables 5-5 and 5-6. The
extent of the contaminants has been delineated. Interpolation of the plume locations indicate the
source contaminants are tetrachloroethene (PCE) and TCE and the source area maybe located near
the 700 block of Railroad Avenue. The duration and rate of contaminant release is unknown.
However, the reduction of PCE and TCE to near non-detectable concentrations indicates that the
Railroad Avenue Site 46)24.109
Phase 8 RJ Summary Report -
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source material was released some time ago and that most source material has undergone dissolution
and degradation processes. This indicates that source materials may no longer be significantly •
present at the North Area Plume Railroad Avenue site.

Analytes identified above the analytical detection limits are summarized in Table 5-5 for the •
monitoring wells and Table 5-6 for the WDM water wells. The majority of the analytical results for m
all wells were non-detect. Only the analytes identified at concentrations above the analytical
detection limit are included in the tables. Also presented in Tables 5-5 and 5-6 are the maximum |
contaminant levels (MCLs) for the respective analytes identified above the respective analytical
detection limits. As indicated, the contaminants of concern include TCE, PCE, cis-l,2-DCE, and I
VC. Complete results of the analyses for the Phase 8 RI are provided in Appendix F.

The concentrations of TCE, cis-l,2-DCE, and VC have been contoured on Figure 5-1 to •
illustrate the horizontal extent of contaminants in the aquifer. The extent of PCE was not contoured ™
because it was only detected in wells MW-6 and MW-9, at 5.2 ug/L and 6.5 ug/L, respectively. •
Results indicate similar extent and concentration of the chemicals of concern to previous sampling I
efforts. Studies at other sites contaminated with chlorinated hydrocarbons indicate that 1 to 10 times
the dissolved concentrations can be expected to be adsorbed to the aquifer matrix. Therefore, the site I
contaminants are most likely adsorbing to the aquifer matrix which will impede contaminant
extraction. Significant amounts of chlorinated solvents can also result in accumulations of non- I
dissolved phase contaminants or dense non-aqueous phase liquid (DNAPL). Currently DNAPL has
not been identified at the site. •

Surface water samples from three down gradient locations (SW-1, SW-2, and SW-3) were •
also collected and analyzed for VOCs during the Phase 8 RI effort. Locations of the sample
collection points are illustrated on Figure 5-1. Results of the analyses for the surface water samples |
were non-detect for all VOC parameters which indicate that VOCs are not accumulating in down
gradient surface water bodies. •

I

5.5 Fate and Transport of Contaminants of Concern •
Site geochemical and biochemical data are presented in this section to evaluate natural

attenuation of site contaminants. Natural attenuation can be a satisfactory remedial action if
attenuation processes occur at rates to prevent completion of exposure pathways (USEPA 1996)
(USEPA 1998) (USEPA 1999).

As indicated in the RI Report (BVSPC 2002b), the migration of contaminants in groundwater g
is complex and subject to several physical and chemical processes (USEPA 1998). Contaminant
migration at the Railroad Avenue site is strongly affected by two primary site conditions: •
groundwater transport and biochemical processes.

In general terms, product phase contaminants initially leach vertically downward into •

I



I
I
I
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

groundwater from contaminated subsurface soils at the source area where the contaminants were
originally released. As the contaminants enter the groundwater, diffusion and advection processes
control the migration of the contaminants. In groundwater, gravity causes contaminants in the
product phase to continue to migrate downward while diffusion processes cause the contaminants to
spread in all directions within similar aquifer matrices. The most dominant horizontal migration
force is usually advective groundwater flow processes. Advective flow processes cause
contaminants to migrate along with groundwater in the direction of groundwater flow. The
groundwater flow direction and current extent of the contaminants of concern at the North Area
Plume Railroad Avenue site are illustrated on Figure 5-1. The groundwater flow direction at the
North Area Plume Railroad Avenue site is primarily to the east-southeast toward Gravel Pit Lake and
the Raccoon River. The distribution of the contaminant plumes also shows evidence of an east-
southeasterly groundwater flow trend. However, distribution of the contaminants indicates that the
groundwater capture zone created from historical periodic pumping of WDM water wells WDMW-5,
WDMW-6, WDMW-12, and WDMW-13 has caused contaminants to migrate west toward these
water supply wells.

While advective flow processes cause contaminants to migrate along with groundwater in the
direction of groundwater flow, biodegradation processes simultaneously degrade the site
contaminants. Biochemical processes at sites include biodegradation which is where hydrocarbons
are eventually reduced to more stable less toxic compounds. Studies show that chlorinated
hydrocarbons such as PCE and TCE, and, to a lesser degree, cis-1,2-DCE, can degrade naturally via
reductive dechlorination under anaerobic conditions. Biodegradation of PCE and TCE is occurring
at the North Area Plume site as evidenced by the low concentrations of PCE and TCE and the
relatively elevated concentrations of cis-1,2-DCE and VC which are degradation products of PCE
and TCE (USEPA 1998). The extent of TCE, cis-1,2-DCE, and VC are illustrated on Figure 5-1.
Figure 5-2 illustrates that the highest concentrations of the source contaminant TCE are located near
the suspected release area, whereas down gradient of the source area, the concentrations of TCE are
lower and the daughter contaminants (cis-1,2-DCE and VC) are higher.

Other indicators of biodegradation include evaluation of materials within the plumes which
act as electron acceptors and electron donors in the reductive dechlorination process and the presence
or absence of by-products of the process within the plumes.

The absence of electron acceptors indicates the occurrence of reductive dechlorination
processes. The site geochemical data, presented in Table 5-2, show the absence of electron acceptors
such as dissolved oxygen and nitrate within the plumes. However, sulfate, another less easily
consumed electron acceptor, is also present indicating the aquifer is not at the optimal reducing
condition for reduction of the cis-1,2-DCE plume. The presence of VC indicates that the cis-1,2-
DCE plume is reducing, albeit at a slower rate than PCE and TCE-

Railroad Avenue Site • •" .. 46124.109
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The presence of electron donors, such as carbon sources, also supports the occurrence of
reductive dechlorination processes. Natural organic carbon was encountered in borings drilled in the I
area which indicates the availability of a carbon source to support reductive dechlorination.

The presence of reductive dechlorination by-products also indicates the occurrence of •
reductive dechlorination processes. Site geochemical data, presented in Table 5-2, show the •
presence of reductive dechlorination by-products within the plumes including ferrous iron and _
methane. |

The EPA has developed site screening criteria for identifying sites where reductive
dechlorination is occurring (USEPA 1998). The site data from May and November 2004 was I
evaluated using the screening criteria. Results of the screening evaluation are presented in Appendix
G and indicate adequate evidence for reductive dechlorination of PCE, TCE, and cis-l,2-DCE. •

Site data indicate PCE, TCE, and cis-1 ,2-DCE may be biodegrading at an optimal rate and
that expansion of these plumes may not occur. However, site data indicate that biodegradation of the •
VC plume may not be occurring. The aquifer is anaerobic which does not easily allow •
biodegradation of VC. The VC plume continues to expand toward the Gravel Pit Lake and Raccoon
River; however, the VOC contaminants that eventually reach these surface water bodies appear to be •
attenuating through natural processes as indicated by the absence of VOCs above detection limits in
the surface water samples. B

The migration rates and paths for site contaminants were further evaluated by groundwater
flow and contaminant transport computer models and are discussed in Groundwater Model
Technical Memorandum (BVSPC 2003e). Results of the computer groundwater modeling show that
the contaminant plumes will continue to be captured by wells in the WDM well field and will also _
eventually reach the Gravel Pit Lake and Raccoon River (BVSPC 2003a). |

•
•

5.6 Conclusions and Recommendations f
As discussed, contaminant migration is strongly affected by two primary site conditions

including groundwater transport and biochemical processes. The contaminants appear to be I
migrating to the east-southeast, in response to groundwater flow toward Gravel Pit Lake and the
Raccoon River. The contaminants appear to be attenuating through natural processes as indicated by •
nearly non-detectable concentrations of suspected source contaminants (i.e., PCE and TCE) •
coinciding with elevated concentrations of degradation by-products (i.e., cis-1 ,2-DCE and VC). The _
geochemical site data also indicates a favorable environment for reductive dechlorination. |

Groundwater samples should continue to be collected from the WDM water supply wells and
site monitoring wells on a semi-annual basis to monitor migration of contaminants in groundwater. •
The samples collected from the monitoring wells and WDM water supply wells should be analyzed
for VOCs as discussed in the QAPP (QAPP 2002a), QAPP Supplement No. 1 (BVSPC 2002b), and •
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QAPP Addendum (BVSPC 2003a). Three surface water samples should continue to be collected
from Gravel Pit Lake and the Raccoon River and analyzed for VOCs as discussed in the QAPP
(QAPP 2002a), QAPP Supplement No. 1 (BVSPC 2002b), and QAPP Addendum (BVSPC 2003a) to
evaluate the potential presence of site contaminants in the surface water bodies.
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Table 5-1
Groundwater and Surface Water Elevation Data

November 4, 2004
Railroad Avenue Groundwater Site

West Des Moines, Iowa
Phase 8 Remedial Investigation

Well

MW-1
MW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

MW-10

MW-11

MW-1 2

OB-06
WDMW-13<1>

Top of Casing
Elevation (ft)

813.86

812.31

811.78

811.84

- 814.21

810.18

812.84

812.07

810.07

810.35

811.70

811.73

811.12

814.31

Depth to Water from
Top of Casing (ft)

NA

7.90

NA

10.76

13.58

10.58

13.30

12.64

10.82

NA

12.71

12.88

8.01

9.80

Groundwater Elevation
(ft MSL)

NA

804.41

NA

801.08

800.63

799.60

799.54

799.43

799.25

NA

798.99

798.85

803.11

804.51

Surface Water Body
North Basin'2'

Gravel Pit Lake (SW-1)(3)

Survey Reference

774.02

801.27

Water Level Difference

<27.00

1.10

Surface Water Elevation
(ft MSL)

DRY

800.17

Note 1: TOC survey reference adjusted to 814.31 for the well cap reference on Nov. 3,2004
815.66 -1.35 = 814.31 (see logbook No. 1)

Note 2: Water level read from surveyed staff.
Note 3: Water level measured down from surveyed northwest bolt on southeast side of spillway.
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Table 5-2
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06

Analyte
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate
Alkalinity, bicarbonate

Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand

Chloride
Chloride
Chloride
Chloride
Chloride
Chloride

Concentration
July 2002

398
352
387
340
379
298

428(427)
460
300
342
329
343
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
126
96.9
54.2
134
84.8
109

Nov. 2002
424

370(376)
390
346
397
327
383
525
324
320
425
346
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
125

94(93)
53.1
131
82.5
99.3

May 2003
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
10 U
NA
NA
NA
NA
NA
10 U
NA
10.7
85.1
NA
NA
NA
NA
NA
NA
NA

Nov. 2003
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
10.4 U
10.4 U

10.4(10.4) U
10.4 U
10.4 U
10.4 U
10.4 U
26
11
16

10.4 U
10.4 U
NA
NA
NA
NA
NA
NA

May 2004
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
20 U
20 U
20 U
20 U
20 U
20 U

20(20) U
20 U
20 U
20 U
20 U
20 U
NA
NA
NA
NA
NA
NA

Nov. 2004
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
96.6
NA

99.5(103)
39.7
95.9

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
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Table 5-2 (Continued)
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

Analyte
Chloride
Chloride
Chloride
Chloride
Chloride
Chloride

Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity

Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon

Concentration
July 2002
32(32)

58.7
94.7
142

44.1
72

1390
930
1057
1130
1043
NA

1045
1100
1220
1183
640
1158
1.5
1.1
1.6
1 U

1.4
2.3
1(1) U
2.1
1 U

1.5
1.9
1 U

Nov. 2002
55.4
60.6
103
154
53.1
88.5
1182
1009
1257
1124
1148
1425
1269
1189
1265
1472
996
1477

1 U
1(1) U
1.4
1 U
1 U
2

1.5
2.3
1 U

1.5
2.8
1.1

May 2003
NA
NA
NA
NA
NA
NA
NA

1155
NA
NA
NA
NA
NA

1404
NA

1395
961
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Nov. 2003
NA
NA
NA
NA
NA
NA

1602
1300
1174
1276
1515
1447
1497
1608
1335
1395
1054
1461
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

May 2004
NA
NA
NA
NA
NA
NA

1681
1313
1292
1398
1381
1436
1673
1466
1392
1531
1110
1318
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Nov. 2004

90.6
44.9
104
NA

75.7
94.0
NA

1134
NA

1030
1169
1284
1156
1270
1075
NA
997
1250
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
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Table 5-2 (Continued)
Metals, Geochemical, arid Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06

Analyte
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen-
Dissolved Oxygen

Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh

Ethane
Ethane
Ethane
Ethane
Ethane
Ethane

Concentration
July 2002

5.45
0.4
0.1
NA
0.1
NA
0.4
0.1
NA
0.2
0.1
2.2
-16
-18

-108
NA
-54
NA
-38
-60
NA
-97

-135
-61
NA
NA
NA
NA
NA
NA

Nov. 2002
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
180 R
121 R
28 R
255 R
157 R
160 R
122 R
157 R
161 R
180 R
63 R
128 R
NA
NA
NA
NA
NA
NA

May 2003
NA
1.7
NA
NA
NA
NA
NA
3.4
NA
0.3
1.2
NA
NA
-30
NA
NA
NA
NA
NA
-60
NA
-33

-117
NA
NA
NA
NA
NA
NA
NA

Nov. 2003
0.6
0.4
0.4
0.5
0.4
0.5
0.4
0.4
0.5
0.4
0.5
0.5
122
-33
-64
31
-64
-5

-54
-71
-35, .
27
-60
-19
2 U
2 U

2(2) U
2 U
2 U
2 U

May 2004
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.3
0.1
54

-0.6
-76
21
-35
60
153
-18
75
23
-85
-35
2 U
2 U
2 U
2 U
2 U
2 U

Nov. 2004
NA
0.5
NA
0.5
0.3
0.8
0.4
0.1
0.5
NA
0.5
0.6
NA
-74
NA
-13
5
-9
73
6

-51
NA
-98
-63
NA
2 U

NA
2(2) U

2 U
2 U

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
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Table 5-2 (Continued)
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

Analyte
Ethane
Ethane
Ethane
Ethane
Ethane
Ethane
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene
Ethene

Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)
Iron (total)

Concentration
July 2002

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1460
1370
8290
549
1400
2240

5840(6070)
2030
674
3170
2890
4220

Nov. 2002
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
966

2280(2130)
8510
376

3230
1330
1610
6650
3900
816
3930
5470

May 2003
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1680
NA
NA
NA
NA
NA

4010
NA

1790
4140
NA

Nov. 2003
2 U
2
2 U
2 U
2 U
2 U
3 U
3 U

3(3) U
3 U
3 U
3 U
3 U
3 U
3 U
3 U
3 U
3 U

858
1080

8900(9050)
1780
4050
4460
4320
5630
6370
1180
4450
6230

May 2004
2(2) U

2 U
2 U
2 U
2 U
2 U
3 U
3 U
3 U
3 U
3 U
3 U

3(3) U
3 U
3 U
3 U
3 U
3 U

972
3230
9010
2330
4240
666

453(892)
3470
424
2130
4660
4730

Nov. 2004
2 U
4
2 U

NA
2 U
2 U

NA
3 U

NA
3(3) U

3 U
3 U
3 U
3 U
3 U

NA
3 U
3 U

NA
3700
NA

1920(1960)
3370
984
637

4370
2130
NA

4720
4620

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
ug/L
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Table 5-2 (Continued)
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06

Analyte
Iron (+2)
Iron (+2)
Iron (-t-2)
Iron (+2)
Iron (+2)
Iron (+2)
Iron (+2)
Iron (+2)
Iron (+2)
Iron (+2)
Iron (+2)
Iron (+2)
Methane
Methane
Methane
Methane
Methane
Methane
Methane
Methane
Methane
Methane
Methane
Methane

Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen

Concentration
July 2002

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1.16
0.31
0.03 U
0.03 U
0.1

0.03 U

Nov. 2002
1.6
2.4
2.7
0.8
3.3
1.4
1.7
1.9
7.5
1.3
2.4
5.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
1.86

0.18(0.14)
0.03 U
0.03 U
0.03 U
0.34

May 2003
NA

2200
NA
NA
NA
NA
NA

2600
NA

1600
4400
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Nov. 2003
0.5
1.1
3.8
2.1
3.4
3.1
3.6
3.4
3.2
1.6
3.3
3.5
1 U
4

3(4)
1 U
2
2
15

190 J
1 U

39
6

38
. 0.03 U

0.28
0.03(0.3) U

0.03 U
0.03 U
0.03 U

May 2004
1.0
2.8
4.5
2.2
3.2
0.4
0.0
3.2
0.8
1.2
3.2
2.8
1
4
4
1

14
1 U

1(1)
110 J
1 U
7
1 U

10
1.10
0.03
0.03 U
0.03 U
0.03 U
0.07

Nov. 2004
NA
3.2
NA
2.4
3.7
1.1
0.8
3.8
2.5
NA
4.4
3.4
NA
5

NA
1(1) U

7
1 U
3

210
1 U

NA
1 U
2

NA
0.25
NA

0.03(0.03) U
0.03 U
0.26

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/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
mg/L
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Table 5-2 (Continued)
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-07 j
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10

.MW-11
MW-12

Analyte
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen
Nitrate as Nitrogen

PH
PH
PH
pH
PH
pH
pH
PH
PH
pH
PH
PH

Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate
Sulfate

Concentration
July 2002

0.03(0.03) U
0.1

0.05
0.03 U
0.03 U
0.03 U
7.23
6.8
6.9
NA
6.8
NA
6.9
6.8
NA
7

7.1
7

229
164
300
200
224
308

332(335)
260
212
247
46.5
358

Nov. 2002
0.39
0.21
0.03 U
0.03 U
0.03 U
0.03 U
6.9
7

7.1
6.8
6.9
6.9
6.9
6.9
7
7

7.2
6.9
210

213(206)
296
205
280
335
312
248
273
260
42.5
358

May 2003
NA
NA
NA
NA
NA
NA
NA
7

NA
NA
NA
NA
NA
6.9
NA
7.0
7.2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Nov. 2003
0.03 U
0.03 U
0.05
0.03 U
0.03 U
0.03 U
6.7
7.1
6.9
6.5
7

6.7
6.9
7

6.7
6.8
6.8
6.7
236
163

221(221)
203
279
342
339
239
236
230
72.5
322

May 2004
0.63(0.64)

0.03 U
0.59
0.03 U
0.03 U
0.03 U
7.0
7.0
7.1
6.9
6.9
7.0
6.9
7.0
7.0
7.0
7.2
7.0
202
178
211
205
244
253

224(233)
280
256
232
63.4
288

Nov. 2004
0.52
0.03 U
0.03 U
NA

0.03 U
0.03 U
NA
6.9
NA
6.8
6.9
6.8
6.8
6.9
6.9
NA
7.1
6.9
NA
291
NA

243(236)
206
387
245
389
230
NA

54.5
311

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
iSy
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
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Table 5-2 (Continued)
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RJ

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12.
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06

Analyte
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide
Sulfide

Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature .

Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon

Concentration
July 2002

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA .
NA
NA
13

14.4
14.8
13.5
NA
15

13.8
15.5
15.1
12.8
14.5

1 U
7.4
1.2
1.3
1.2
1.5

Nov. 2002
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
15

14.3
14.3
15.4
14

15.8
15.8
13.7
14.2
14.3
12.2
13.4

1 U
1(1) U
1.3
1 U
1 U
1 U

May 2003
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

13.5
NA
NA
NA
NA
NA
13.9
NA
14.6
12.6
NA
NA
NA
NA
NA
NA
NA

Nov. 2003
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
14.8
13.6
14

14.7
13.5
15.2
15

13.5
14.1
14.2
12.1
13.5
NA
NA
NA
NA
NA
NA

May 2004
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
13.4
13.0
1.4.2.
11.7
13.6
14.8
14.8
13.8
14.1
14.3
12.7
13.7
NA
NA
NA
NA
NA
NA

Nov. 2004
NA

0.033
NA

0.075(0.079)
0.010 U
0.010 U
0.010 U
0.105
1.64
NA

0.035
0.010 U

NA
14.3
NA
14.7
13.4
15.7
16.3
13.4
14.0
NA
12.4
13.4
NA
1 U

NA
1. 1(1.0 U)

1.7
1 U

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
DegC
Deg C
DegC
DegC
DegC
DegC
Deg C
DegC
DegC
Deg C
DegC
DegC
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
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Table 5-2 (Continued)
Metals, Geochemical, and Biochemical Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

Analyte
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon
Total Organic Carbon

Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity

Concentration
July 2002
7.1(7.2)

1.8
1 U

1.9
2.7

1 U
5.9
2.4
9.1
NA
2

NA
5.1
2.8
NA
3.7
1.8
1.5

Nov. 2002
1 U

1.9
1.8
5.1
3
1 U
0
0
0
0

0.1
0
0
0

5.2
0
0
0

May 2003
NA
NA
NA
NA
NA
NA
NA
0

NA
NA
NA
NA
NA
0

NA
2.4
0.8
NA

Nov. 2003
NA
NA
NA
NA
NA
NA
0
0

1.3
0

0.1
0.4
0.8
1.4
5
0
0
0

May 2004
NA
NA
NA
NA
NA
NA
2.1
4.1
8.5
3.5
4.7
5.0
2.6
5.0
33

14.3
3.9
4.5

Nov. 2004
1 U

1.7
1 U

NA
2.7
1 U

NA
0.2
NA
-1.7
5.5
-0.8
3.7
7.0
3.5
NA
4.2
-0.6

Units
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU

NA = Not Available
mg/L = milligrams per liter
ug/L = micrograms per liter
U = Not detected at or above the reportable level shown.
J = The associated numerical value is an estimated quantity.
umhos/cm = micromhos per centimeter

mv = millivolt
SU = standard units (pH)
deg C = degrees Celsius
NTU = Nephelometric turbidity units
R = rejected
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Table'5-3
Geochemical Data Summary (WDM Water Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 Remedial Investigation

West Des Moines
Water Well
WDMW-01
WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25
WDMW-01
WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18

- WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25

Analyte
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity
Conductivity

Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen

. Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen

Concentration

July 2002
1756
1751
NA
965
2019
1307
1067
1004
972
912
658
546
805
374
477
822
308
292
663
1069
869
620
2.4
2.0
NA
5.0
2.8
3.9
5.3
3.9
3.9
2.7
4.8
5.3
4.2
2.6
3.6
4.9
3.6
3.1
4.5
5.4

. 4.7
3.9

Nov 2002
NA
NA

1459
1020
2214
1382
1217
528
1054
1007
778
746
785
399
544
872
346
346

152127 R
1481
1018

152437 R
NA
NA
4.9
4.3
3.8
4.1
6.3
7.8
5.2
6.8
5.3
5.5
4.5
3.4
4.2
4.9
4.2
3.9
2.0
3.5
6.7
1.6

May 2003
1670
1722
1744
1328
2580
1610
1469
1316
1282
1134
840
958
1055
367
678
979
421
396
990
1297
1040
848
6.8
7.8
6.9
6.3
7.9
7.7
9.6
7.0
7.3
8.5
8.8
9.5
7.9
8.6
7.6
7.0
6.0
8.5
5.7
5.3
6.0
6.4

Nov 2003
1892
1784
1910
1261
2862
1558
1554
1258
1402
1261
900
829
NA
466
694
980
563
381
946
1369
1210
884
7.4
12.6
8.6
7.0
7.5 .
6.0
6.9
8.7
6.5
7.3
8.1
8.5
NA
7.7
7.6
9.8
5.6
9.1
7.7
7.6
8.6
7.0

NOV 2004
1693
1769
1744
NA

2285
1636
1740
1240
1299
1189
856
797
NA
627
582
994
422
474
1003
1550
1078
811
7.7
7.9
7.7
NA
8.8
6.2
7.6
12.9
5.0
6.6
6.8
3.8
NA
3.7
8.4
5.8
7.7
6.4
6.9
8.9
7.9
8.3

Units
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
umhos/cm
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
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Table 5-3 (Continued)
Geochemical Data Summary (WDM Water Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 Remedial Investigation

West Des Moines
Water Well
WDMW-01
WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25
WDMW-01
WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25

Analyte
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
Eh
pH
pH
PH
pH
PH
PH
PH
pH
pH
PH
PH
PH
PH
pH
pH
pH
pH
PH
PH
PH
PH
pH

Concentration

July 2002
-90
-75
NA
25
-35
-70
-62
-8
-61
-78
43
63
-9

-13
13
64
-5

-69
72
33
26
-8
7.4
7.3
NA
7.1
6.8
7.1
7.0
7.0
7.0
6.8
7.3
7.1
6.8
7.2
6.9
7.0 _j
7.4
7.5
7.3
7.0
7.0
7.3

Nov 2002
NA
NA
99 R
252 R
141 R
52 R
161 R
201 R
41 R
30 R
263 R
212 R

4 R
86 R
50 R
110 R
50 R
65 R
236 R
164 R
134 R
88 R
NA
NA
7.8
7.0
7.0
7.0
6.8
6.8
7.2
7.0
7.2
7.5
6.9
7.5
7.3
7.2
7.7
7.6
7.2
7.1
7.1
7.4

May 2003
-50
-24
-56
81
42
-6
2
27
-14
-62
34
84
9
8

44
74
49
-17
76
58
66
40
7.5
7.6
7.5
7.3
6.8
7.1
6.9
7.0
6.9
6.9
7.3
7.2
7.0
7.5
7.1
7.1
7.5
7.6
7.3
7.0
7.0
7.2

Nov 2003
-82
-97
-55
16
-4

-24
-34
2

-58
-78
24
89
NA
-20
25
44
9

-126
38
20
8
-3
7.5
7.7
7.7
7.1
6.9
7.1
7.0
7.1
7.0
7.1
7.5
7.3
NA
7.5
7.2
7.2
7.5
7.7
7.3
7.1
7.2
7.2

Nov 2004
-65
-77
11
NA
-23
-44
-80
-22
-58
-20
-37
216
NA
6
12
15
-7
-50
30
17
7
4

7.4
7.5
7.4
NA
6.9
6.9
7.4
6.3
6.9
6.7
7.4
7.2
NA
7.0
7.3
7.1
7.4
7.4
7.3
7.0
7.2
7.4

Units
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
mv
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
SU
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Table 5-3 (Continued)
Geochemical Data Summary (WDM Water Wells)

Railroad Avenue Groundwater Site
1! West Des Moines, Iowa

Phase 8 Remedial Investigation

I - •
West Des Moines

Water Well .
WDMW-01
WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22 -
WDMW-23
WDMW-24
WDMW-25
WDMW-01

, WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
,WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25

Analyte
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature

. Temperature
'Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature

• Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity
Turbidity

Concentration

July 2002
26
25
NA
15
14
15
13
17
14
14
13
11
14
16
15
15
13
13
12
13
14
16
0
0

NA
1
6
5
4
2
3
23
2
1
2
0
2
1
0
2
2
0
1
3

Nov 2002
. NA

NA
24 . - '
14
14
14
12
13
13
13
13 ... ,
14
14
15
14
14
16
18
15
13
13
15
NA
NA
-1
-3
9 . .' "
-2

• -3
-3
-2
-1 .,
-3
-4
5
-4
-3
-2
-4
73
-4 "-
-4
-5
0

May 2003
25
25
25
17

-14
13
13

' 14
13
13
12
12
13
18
14
14
13

. 1 3
-11
12
12
1-1 .
0
0
0
2
10
0
0
0
5
0
0
3
0
0

, 0
0
0
0
0
0 ,

- 1
-1

Nov 2003
21
23
22
1.5
13
12
11
13
12
12
13
14
NA

, 13
" 13

13
16
13
14
12
13
15
2
1
0
0
3
1
1
1
0
0
5
2

NA
1
1
2
0
92
0
0
0
0

Nov 2004
25
25
25
NA
14
13
23
14
13
13
1.3
15
NA
15
14
14
16
14
14
14
14
16
10
3
4

NA
7
1
7
5
1
1
0
-6
NA
-4
0
1
0
1
0
2
1
7

Units
DegC
DegC
DegC
DegC
DegC
Deg C
DegC
Deg C
DegC
DegC
DegC
DegC
DegC
Deg C
Deg C
DegC
DegC
Deg C
DegC
DegC
DegC
DegC
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
NTU
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Table 5-3 (Continued)
Geochemical Data Summary (WDM Water

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 Remedial Investigation

Concentrate

West Des Moines
Water Well Analyte July 2002 Nov2002 May 2003

NA = Not Available
mg/L = milligrams per liter
ug/L = micrograms per liter
U = Not detected at or above the reportable level shown.
J = The associated numerical value is an estimated quantity,
umhos/cm = micromhos per centimeter
mv = millivolt
SU = standard units (pH)
deg C = degrees Celsius
NTU = Nephelometric turbidity units
R = Probable instrument failure, result rejected

tailroad Avenue Site
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table 5-4
Geochemical Data Summary (Surface Water Samples)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 Remedial Investigation

Sample Location
SW-01
SW-02
SW-03
SW-01
SW-02
SW-03
SW-01
SW-02
SW-03
SW-01
SW-02
SW-03
SW-01
SW-02
SW-03
SW-01
SW-02
SW-03

Analyte
Conductivity
Conductivity
Conductivity
Dissolved Oxygen
Dissolved Oxygen
Dissolved Oxygen
Eh
Eh
Eh
PH
PH
pH
Temperature
Temperature
Temperature
Turbidity
Turbidity
Turbidity

Value
Nov 2002

351
338
NA
13

13.6
NA
300 .
297
NA
8.8
9

NA
4.7
5.2
NA

1000
1043
NA

May 2003
487
455
NA
4.3
18.5
NA
82

21.4
NA
7.4
9.2
NA

20.2
20.4
NA

54.4
1705
NA

Nov 2003J
338
331
NA
13.6
12.7
NA
80
93
NA
8.5
8.5
NA
8.7
7.8
NA

1140
31
NA

May 2004
586
574
728
10.8
13.8
10.6
72
132
214
8.8
9.4
8.6
18.9
16.9
15
55
513
1290

Nov 2004
424
408
558
10.7
9.7
8

-82
-44
125
8.4
8.3
8.2 '
11
11
13
21
26
30

Units
umhos/cm
umhos/cm
umhos/cm
mg/L
mg/L
mg/L
mV
mV
mV
SU
SU
SU
Deg C
Peg C
DegC
NTU
NTU
NTU

umhos/cm = micromhos per centimeter
mg/L = milligrams per liter
SU = standard units (pH)
deg C = degrees Celsius
NTU = Nephelometric turbidity units
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Table 5-5
VOC Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

Analyte
PCE
PCE
PCE
PCE
PCE 1
PCE
PCE
PCE
PCE
PCE
PCE,
PCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE

MCL*
(up/L)

5

5

Concentration
July 2002

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.96
0.5 U
0.5 U
0.5 U

2.5
0.5(0.5) U

2.8
0.5 U
0.5 U
0.5 U
0.5 U

Nov. 2002
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.5

1.3(1.2)
0.51
0.5 U

4.7
0.5 U
2.7
0.5 U
1.1
0.5 U
0.5 U

May 2003
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
4.3
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U
1.4

0.83
0.5 U
0.5 U
2.1
2.6
0.5 U

0.5 (0.5) U
0.5 U
1.1
0.5 U
0.5 U

Nov. 2003
1 U
1 U

1.0(1.0) U
1 U
1 U

1.6
1 U
1 U
1 U
1 U
1 U
1 U
1 U

1.1
1.0(1.0) U

1 U

1 U
1 U

1.7
1 U
1 U
1 U
1 U

May 2004
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.5(0.5) U
10 U
0.5 U
0.5 U
0.5 U
0.5 U

0.90
0.93
0.50
0.50 U

iltsisiiiii
;'iSilP.-5jS'>«

0.5(0.5) U
L 10 U

0.50 U
0.89
0.50 U
0.50 U

Nov. 2004
NA
0.5 U
NA

0.5(0.5) U
0.5 U

•7f *£; f C *2li;p f̂̂ !t̂

0.5 U
0.5 U

NA
0.5 U
0.5 U
NA
0.5 U
NA

0.5(0.5) U
&mii& R ĴI ̂ ^̂ "̂ ii

2.5
0.5 U

0.98
3.3
NA
0.5 U
0.5 U

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
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Table 5-5 (Continued)
VOC Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well Analyte

MCL*
(ug/L)

Concentration
July 2002 Nov. 2002 May 2003 Nov. 2003 May 2004 Nov. 2004 Units

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1 ,2-DCE
cis-1 ,2-DCE
cis-1 ,2-DCE 70
cis-1 ,2-DCE
cis-1 ,2-DCE
cis-1 ,2-DCE
cis-1 ,2-DCE
cis-1, 2-DCE
cis-1 ,2-DCE

15 10 19 12 24 NA ug/L
0.5 ug/L
NA ug/L

0.5 0.5 0.5 0.5 U 0.5 (0.5) U ug/L
14 11 13 16 19 14 ug/L
7.3 12 18 11 9.1 4.8 ug/L

ug/L
!t22q<25<))lj ug/L

0.5 U 0.57 0.5 U 0.5 6.6 ug/L
4.8 3.6 4.4 4.6 NA ug/L
5.2 4.4 5.7 6.6 3.6 ug/L
0.5 0.5 0.5 0.5 0.5 ug/L

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC

0.5 0.5 U 0.5 U 0.5 NA ug/L
0.5 0.5(0.5) U 0.83 U 0.5 1.7 ug/L
0.51 0.5 U 0.55 2.0(2.0) U. 0.5 U NA ug/L
0.5 0.5 0.5 U 0.5 0.5(0.5) U ug/L
0.5 0.5 0.5 0.5 0.5 U ug/L
0.5 U 0.5 U 0.5 U 0.5 0.5 ug/L

ug/L
ug/L

0.5 U 0.5 U 0.5 U U 0.5 U 0.5 ug/L
NA ug/L

ug/L
1.2 0.66 ug/L
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Table 5-5 (Continued)
VOC Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12
MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-11
MW-12

Analyte
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
1,1 -DCE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE
MTBE

MCL*
(ug/L)

7

None

Concentration
July 2002

0.5 U
0.5 U
0.6
0.5 U
0.5 U
0.5 U

1.6(1.6)
1.2
0.5 U
0.5 U
0.5 U
0.5 U
1

0.5 U
0.99
0.5 U
12
0.5 U

1.5(1.5)
1.9
2.2
3.2
0.5 U
3.2

Nov. 2002
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.0
0.5 U
0.5 U
0.5 U
0.5 U
1.1

1.1(0.9)
1.2
0.5 U
11
0.5 U
1.5
2.3
7.6
6.3
0.5 U
4.1

May 2003
0.5 U
0.6
0.7
0.5 U
0.5 U
0.5 U

: 2.5
0.9(0.9)

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.1
0.5 U
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U

Nov. 2003
1 U
1 U

1.0(1.0) U
1 U
1 U
1 U

1.3
1 U
1 U
1 U
1 U
1 U

-
-
-
-
-
-
-.
-
-
-
-
-

May 2004
0.5 U

0.69
0.69
0.5 U
0.5 U
0.5 U

0.5(0.5) U
10 U
0.5 U
0.5 U
0.5 U
0.5 U
0.67
0.75
0.88
0.5 U
13
0.5 U

0.5(0.5) U
10 U
1,9
3.0
0.5 U
4.1

Nov. 2004
NA
0.5 U
NA

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 UJ
NA
0.5 U
0.5 U.
NA
2.6
NA

0.5(0.5) U
8.9
0.5 U
0.5 U
1.1
0.5 U
NA
0.5 U
1.7 J

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
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Table 5-5 (Continued)
VOC Data Summary (Monitoring Wells)

Railroad Avenue Groundwater Site
West Des Moines, Iowa

Phase 8 RI

Monitoring
Well

MW-01
MW-02
MW-03
MW-04
MW-05
MW-06
MW-07
MW-08
MW-09
MW-10
MW-1 1
MW-12

Analyte
trans-1,2-DCE
trans-1,2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE
trans-1, 2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE
trans-1 ,2-DCE

MCL*
(ug/L)

100

Concentration
July 2002

0.5 U
0.5 U
1.3
0.5 U
0:5 U
0.5 U

4.7(4.5)
3.1
0.5 U
0.5 U
0.5 U
0.5 U

Nov. 2002
0.5 U

2.1(1.7)
1.3
0.5 U
0.5 U
0.5 U
3.2
3.9
0.5 U
0.5 U
0.5 U
0.5 U

May 2003
1.1
1.3
1.3
0.5 U
0.5 U
0.5 U
4.2

1.9(1.9)
0.5 U
0.5 U
0.5 U
0.5 U

Nov. 2003
1 U

1.3
1.1(1.1)

1 U
1 U
1 U
3
2
1 U
1 U
1 U
1 U

May 2004
0.63
2.1
1.3
0.5 U
0.5 U
0.5 U

1.2(1.1)
10 U
0.5- U
0.5 U
0.5 U
0.5 U

Nov. 2004
NA
0.5 U
NA

0.5(0.5) U
0.5 U
0.5 U
1

1.6
0.5 U
NA
0.5 U
0.5 U

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

* Maximum contaminant levels established under 40 CFR 141
ug/L = micrograms per liter
U = Not detected at or above the reportable level shown.
J = The associated numerical value is an estimated quantity.
Other VOCs detected infrequently at low concentrations include 2-butanone at 0.76 ug/L in well MW-7 in July 2002, toluene at 0.76 ug/L
in well MW-1 in July 2002, and 1,2-dibromo-3-chloropropane at 1.4 ug/L in well MW-8 in July 2002.
Shaded results indicate where contaminant was detected above respective MCL.
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Table 5-6
VOC Data Summary (Water Supply Wells)

Railroad Avenue Groundwater Site
Phase 8 Remedial Investigation

Well
WDMW-01
WDMW-03
WDMW-04
WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09

. WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25
WDMW-01
WDMW-03
WDMW-04

, WDMW-05
WDMW-06
WDMW-07
WDMW-08
WDMW-09
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25

Analyte
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE
TCE

cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
.cis-1,2-DCE
Cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE
cis-1,2-DCE

MCL*
(US/L)

5

5

Concentration
July 2002

0.5 U
0.5 U
NA
0.5 U
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1

0.5 U
1.4
0.5 U
0.5 U
0.5 U

0.5(0.5) U
0.5 U
0.5 U
NA
3

4.5
0.5(0.5) U

0.5 U
0.5 U
2.2
0.54
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.96
0.5 U
0.5 U
0.5 U

0.5(0.5) U

Nov. 2002
NA
NA
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.4
0.5 U
1.9
0.5 U

0.5(0.5) U
0.5 U
0.5 U
NA
NA
0.5 U
2.8
6

0.5 U
0.5 U
0.5 U
2.3
1.5
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.66
0.5 U

0.5(0.5) U
0.5 U
0.5 U

May 2003
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.5
0.5 U

1.8(1.8)
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

. 0.5 U
1.3
5.8
0.5 U
0.5 U
0.5 U
3.1
0.54
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

1.7(1.7)
0.5 U
0.5 U
0.5 U
0.5 U

Nov. 2003
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U
1 U

1(1) U
1.4
1 U

2.4
1 U
1 U
1 U
1 U
1 U
1 U
1 U
2

3.8
1 U
1 U
1 U

1.8
1 U
1 U
1 U
1 U
1 U

1(1) U
1 U
1 U

3.1
1 U
1 U
1 U
1 U

Nov. 2004
0.5 U
0.5 U
0.5 U
NA

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
NA
0.5 U
0.5 U

0.95
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
NA

1.9(2.4)
0.5 U
0.5 U
0.5 U
2.1
0.5 U
0.5 U
0.5 U
NA
0.5 U
0.5 U
0.5 U
0.5 U
2.6
0.5 U
0.5 U
0.5 U
0.5 U

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
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
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Table 5-6 (Continued)
VOC Data Summary (Water Supply Wells)

Railroad Avenue Groundwater Site
Phase 8 Remedial Investigation

Well
WDMW-01
WDMW-03
WDMW-04
WDMW-05

' WDMW-06
WDMW-07
WDMW-08
WDMW-09.
WDMW-12
WDMW-13
WDMW-14
WDMW-15
WDMW-16
WMDW-17
WDMW-18
WDMW-19
WDMW-20
WDMW-21
WDMW-22
WDMW-23
WDMW-24
WDMW-25

Analyte
vc
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
VC
vc
VC
VC
VC
VC
VC
VC
VC
VC
VC

MCL*
(ug/L)

2

Concentration
July 2002

0.5 U
0.5 U
NA
0.5 U
0.5 U

0.5(0.5). U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.5(0.5) U

Nov. 2002
NA
NA
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.5(0.5) U
0.5 U
0.5 U

May 2003
0.5 U
0.5 U
NA
0.5 U
0.5 U
0.5 U
0.5 U
.0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U

0.5(0.5) U
0.5 U
0.5 U
0.5 U
0.5 U

Nov. 2003
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U
2 U

NA
2 U

2(2) U
2 U
2 U
2 U
2 U
2 U
2 U
2 U

Nov. 2004
0.5 U
0.5 U
0.5 U
NA
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
NA
0.5 U
0.5 U
0.5 U
0.5 U

0.5 U
0.5 U
0.5 U
0.5 U

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

* MCLs established under 40 CFR 141
ug/L = micrograms per liter

U = Not detected at or above the reportable level shown.
J = The associated numerical value is an estimated quantity.

Other VOCs detected infrequently at low concentrations include xylene (total) at 3.7 ug/L and 1.5 ug/L in well WDMW-21 in
November 2002 and November 2003, respectively; chloromethane at 0.51 ug/L in well WDMW-7 in May 2003; chloroethane
at 2.9 ug/L in well WDMW-19 in November 2003; and chloroform at 19 ug/L and xylene (total) at 9 ug/L in well WDMW-9 in
November 2004. .

Railroad Avenue Site
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Railroad Avenue Groundwater
Contamination Site

West Des Moines, Iowa

N

200 0 200 400 600 800 Feet

LEGEND

Monitoring WeO with Identification,
Contaminant Concentration, and
Groundwater Elevation (11/04/04)
TCE/DCE/Vinyl Chloride

(ug/L) (November 2004)

Observation WeD with Identification

West Des Moines Water
Supply Well with Identification

Surface Water Location with Identification

____ Groundwater Elevation Contour (ft msl)
(11 AM/04)

— 5 —— TCE Isoconcentration Contour (ug/L)

cis-1,2-DCE Isoconcentration
Contour (ug/L)

Vinyl Chloride Isoconcentration
Contour (ug/L)

City Map Source: West Des Moines City Engineers
Office, 1999.

BUCK&VEATCH
C ... , .t, „ „

Figure 5-1
Contaminant Contour Map
and Groundwater Flow Direction
November 2004
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lack & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Page. of

Well Number

Project Project Number Date

Field Investigators) *
h.

i/ELL DATA
il Well Depth __

[initial Water Level _
Vater Column Height

13 Well Volumes

Well Diameter
"7*5" (x) (height) x=.163 gal/ft @ 2", x=653 gal/ft @ 4"

Well Volume (gals) __*

.gals Amount of Water Removed from Well .gals

/IETHQD OF WELL DEVELOPMENT
V Pumping _______ Air Lift Surging Bailing Other

ETHOD OF SAMPLE COLLECTION/PURGING

lethod of Water Removal ^ «-t-Ji r 4 . \.L<_ f- Was Well Pumped Dry? Yes No

/lethod of Sample Collection _

"INAL FIELD ANALYSIS

[Temp °C Spec. Cond.

3hysical Appearance ___

Remarks t-4 ~ -^i •

uS/cm pH Turbidity NTU DO rng/L ORP_ mV

TIME TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

U57

-71
(130 6,5- -74

37 rj

^«—U. •_J&L_

hecked By Date



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

PageJ_
Well Number

Project Name Project Number Date

Field Invest gator(s) x~
(V

WELL DATA
Total Well Depth ___
Initial Water Level ___
Water Column Height_

3 Well Volumes <4L.f

Well Diameter
-*-1 (x) (height) x=.163_gal/ft@2", x=653gal/ft@4^

Well Volume (gals)

.gals Amount of Water Removed from Well *^ Tt/ .gals

METHOD OF WELL DEVELOPMENT
*)C Pumping •____ Air Lift Surging Bailing Other

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal £, Was Well Pumped Dry? Yes *o

tA> .\.UMethod of Sample Collection __]±

FINAL FIELD ANALYSIS

Temp °C Spec. Cond___uS/cm pH_

Physical Appearance ______________

F 42. i- s-\
C. "" J- ^

Turbidity NTU DO mg/L ORP___rnV

^

TIME TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

-V » V" V. torr?

6,8
68

Hi 1030 6,8 -u -lo
H.1 -11 -b

(T53
- "^™Fb

hecked By Date



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Project Name ̂  p, J _j
K\<- Avt OLA (Pw€

Project Number

Page \ of 1 .

Well Number

I/W— 5~
Date

11-4-̂
Field Invest gator(s) ft <*- / f"

(-3. *~-tv(Lv\^ / C f f— -€*^<^$£>»>
WELL DATA US r ' ' •
Total Well Depth TlrO
Initial Water
Water Colur

3 Well Volut

Level \?'5i&'
nnHeiqht ^T\,^1

nes ^ ^*}./ Q

METHOD OF WELL DEVELOPMENT
•s(~ Pumping

als

Air Lift

Well Diameter V^
(x) (height)

Well Volume (gals)
x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

11.0——————— i ———————————
Amount of Water Removed from Well ~TS loX aals

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal ?vL^^^c."lV< 0L/«~tf

Method of Sample Collec

Physical Appearance

Remarks

TIME

[£>T7

IO71
ufc
ti /5~
U (B
\v>t
HM
\1^^

f^ ̂

:tion ^*-^>XUA-,<.I>V< Qf^.<~p
*

Bailing

>/

Other

Was Well Pumped Dry? Yes( NoA

~ ,̂"7 ^//

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY

fiitnrt Piimrind

)W^x

ti-4
fTM

/•V3
pH
n<4
^ol(^

*• V tf*s<*~i(\

f>o<
Il8l
U8o
U74

VI ̂
Jl_ ^

PH TURBIDITY DO ORP WATER
LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

f5r'T»

->

6.^

^ f^

4^
L<\
&.*

& ~*

6,-?

T.1
40

Tc7

T;T
.47J--

^•3

c?,i
a?
^3

A"5

/o

5T7

^6
Tt7

r<r
5,0

~2&,\
s ~

"3t>vJ
^<J

-( f.^— ' (j/^

Checked By Date

Version 6-14-04



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

PageJ__of

Well Number

Project Name
GUI

Project Number Date

Field Investigator(s) sGi<
WELL DATA
Total Well Depth __
Initial Water Level _____
Water Column Height____

3 Well Volumes €)"7

"VW~> 1-5 Well Diameter
OMl (x) (height) x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"l

Well Volume (gals) /#. < ? _ _ _ _ _ _ _

.gals

METHOD OF WELL DEVELOPMENT
Pumping ______ Air Lift

Amount of Water Removed from Well

Surging ______ Bailing

. gals

Other

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal 4i 1 fv~f Was Well Pumped Dry? Yes/No

Method of Sample Collection _

FINAL FIELD ANALYSIS

Temp___!C Spec. Cond_

Physical Appearance ___

Remarks

uS/cm pH Turbidity NTU DO ma/L ORP mV

TIME TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

A

M33
4.1? 0.1

0,8 -z
~7 - 3 r s J

Checked By Date



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Project Name ^ Project Number

Paae of ' .'ni

Well Number

Date

Field Investigators) /" e~ ,t
\^1 i f~-f 'cVi-V*

WELL DAT/
Total Well C
Initial Water
Water Colur

3 Well Volui

METHOD O

* a-, c'epth I.A.V
Level C5>,3^^

nnHeiaht >*\,1 .

Ties ^5 < a

F WELL DEVELOPMENT
Pumping

als Ar

Air Lift

Well Diameter r '

WellV

nount of Wat

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal $civ-^t,>f f^-^P

Method of Sample Colle<

Physical Appearance

Remarks "Pv»

TIME

ewo\
0^05-
0^2_

£95-*

0*0 0

#Hb
&T?9
dUn

;tion ^'-Ct — Vv<.i'-< r)t;-~rJ)

(x) (height)
olume (gals)

er Removed 1

x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

from Well ~ > > aals

Bailing Other

Was Well Pumped Dry? Yes ̂ No j

— rr\ Q t 1 /
" ^J \ 75 l*->r //

'Vl

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY

Start Pumping "T <1

SVcJ^s

IL3
l^

/6,3

.̂3
/63
fa M

- PO^

It7r

1/68
\, 5:^
\lV7
Urt

r-^

pH TURBIDITY DO ORP

rA ^-^

£.8
C&
Gc8

C, ,2>
C8.

2-M7

te-4
to
4-T

4.1
17

^1

O.^f

^4
n.^
^fq
C?r4

\\7
\cO-3

<6o
7C
73

WATER
LEVEL

I 3,3^

TOTAL
WATER

REMOVED

FLOW
RATE

^° I/

W-^jJ

- 5>-,{

Checked By Date

Version 6-14-04



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Project Name . * CT (SLProject Number t//5/T_i_T

Page \ of \.

Well Number

Date ^ ̂ ^

Field Investigator(s) /> f~ . /~ _
\3f~\QJ&A£\ /(_« f--£*- •\v<>d^

WELL DATA Ho r '
Total Well Depth ^5*0 _ Well Diameter T*
Initial Water Level l^\.^^f

Water Column Height 3 2.. "5 6

3 Well Volumes ~" fe? 1 ' 3 a.

METHQB OF WELL DEVELOPMENT
A Pumping

als

Air Lift

An

WellV

nount of Wat<

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal 3 "4? «/*-*•» i "k\< 0^1^/7

Method of Sample Collec

Physical Appearance

Remarks

TIME

/45&
\f0\

m0

!5"/5"
IWŜ

J •

V^3S
ml
IT 14
ir3S~

fi"''2-

• 1

tion T>t^-5 ^K*^c<-ij ^ &ts^f).

(x) (height)
olume (gals)

3r Removed 1

x=.163 gal/tt @ 2", x=.653 gal/ft @ 4"

rom Well aals

Bailing Other

Was Well Pumped Dry? Yey N0]

~ ^,& m-/Ly/

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Stail dumping •T-- \<c_ /«y ( _ (>^_££tr

r j .
y ' /**s-7

I3r#

/"*7 C/

Uf
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Method of Water Removal f-^tM**^

Method of Sample Collec

Physical Appearance

Remarks

TIME

l^og
O\2>
\̂ \°r>

^2.3

13Z2
\33o

^

^

1ion "p>Uv^^»

Bailing Other

Was Well Pumped Dry? Yes C^^

S ~^l - -&t" "7«-J~7c~" *7 ̂, „ A^vt*pC£ rr ^-~ ( 3 — c~T

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
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Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal P IX/AA 0

Method of Sample Collec

Physical Appearance

Remarks ^

TIME

&&>&
f\^^ •* ̂ ^
^^^55 ̂ * ̂

^^fc^

oew

fX Sov»

\ •
:tion D uOV» O

l • •

Bailing Other

Was Well Pumped Dry? Yes ̂ ^}

,^>(c ^-2H7r-|7

TEMP(°C)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping (pMyvtp uj** «« -̂ «,v> »*A"I Vi«A*jp3

\3-U
(Vo>

\2.^4

-

uir
Ul̂ i
\-\S1

\ffrs (0

^P'VP §

.̂(.̂

^•7
0-t

0.1

£.#/

t-«g
/ / f i
Vo. >•/

-

-3Z.^
-S7.<?

-IT.6.

Checked By Date

Version 6-14-04
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Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Project Name Project Number
^flff(2^t-f

Page _ J_ of ] .

Well Number

(/J ̂  MuJ - jy

Date

Field Investigator(s)
d. Par«smi«r»

WELL DAT/1

Total Well D
Initial Water
Water Colun

3 Well Volur

METHOD O

^ ^
eoth
Level
in Height

nes g<

F WELL DEVELOPMENT
Pumping

3lS

Air Lift

Well Diameter
(x) (height)

Well Volume (gals)
x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

Amount of Water Removed from Well aals

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal *"*} v LJCVVO

Method of Sample Collec

Physical Appearance

Remarks

TIME

m-o*/
IH10

\H*5"

\TW?

^?;

rtion
1

OvAA^vxO1 \

Bailing Other

Was Well Pumped Dry? Yes ^No~̂

*•

9 $<w»k & 2^ns--3Kc££z-<~i

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping (^vxv^p ui*» v»c4- r\\wv\;^J

1 :̂10

\m
\1fil

3tf

^?53
^r<^

7-^r
7.H2-
~l^°l

17
£X£
o.i

^"bz
(,.(•&

(o.$Q

"1*&

-1o.S

-1L.7

Checked By Date

Version 6-14-04



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Project Name . A Project Number

Paqe \ of \ .

Well Number

Date
\\ / \ / &*}

Field Investigators) ' '
O^.. \-r foAA'beryt

WELL DATA «
Total Well Depth Well Diameter
Initial Water Level
Water Column Heiaht

3 Well Volumes a

METHOD OF WELL DEVELOPMENT
Pumping

als Ar

r
Air Lift

WellV

nount of Wat

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal ^ tX /w*>

Method of Sample Collec

Physical Appearance

Remarks

grp& <5
TIME

IHfiS
I C-* JJ fit
' 1*1 ^O

l*?:<>3

N:Sh

;tion *tsiAi«o5i

(x) (height)
olume (gals)

er Removed

x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

from Well aals

Bailing Other

Was Well Pumped Dry? Yes ££&,)

>os*y>le & 2-H7S'-\e\

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY J °̂A ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping )̂ <«3L Cf*f

Iff.-Jft

\S.l-$

[S.lft

734,
71 &
7*n

"7-W
l^.Zl

tl.Z3

— ^P ^1

*^*tf7* ^j

-5.̂

HSc
q.zz-
3.7B

ZZ-3.J-

"252. r
^(^».v ^t^dfc^p

Checked By Date

Version 6-14-04
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Black & Veatch Special Projects Corp.

MONITORING WELL
^DEVELOPMENT/PURGING DATA

Proigct Name .
^UduvraoiflL A\rev\u0,.r

Project Number

Page _ ^_ of \ .

Well Number

Date

Field Investigator(s)
O- • H<2•|f*c^A"^*vv •

WELL DAT/i
Total Well D
Initial Water
Water Colun

3 Well Volur

METHOD O

^ **
epth
Level
rin Heiaht

nes q<

F WELL DEVELOPMENT
Pumping

METHOD OF SAMPLE C

Method of Water Removi

Method of Sample Collec

Physical Appearance

Remarks

&t>

TIME

( 5 '•/'J
i J L^***

isV?
<bM*|

ISS(

3lS

Air Lift

Well Diameter
(x) (height)

Well Volume (gals)
x=.163 gal/tt @ 2", x=.653 gal/tt @ 4"

Amount of Water Removed from Well qals

Surging

COLLECTION/PURGING

al *ts ".fnC^

tion ^ix/vvp

Bailing Other

Was Well Pumped Dry? Yes £ff<P

A "So/î e, ̂  ^^IS-I-O

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO

A»<i/L-
ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping c)^x^ O**=

IH.̂
VtW.Uo
1457

GIT

t\^

(*?!

1.1̂

1.05
. ToZ,

-¥.?

-H-^

-3?

tjvs
3.? "7
3.C(p

~\ ^ <J

• J *7

5^ •

'

•-

^5<£> c*r

Checked By Date

Version 6-14-04



lack & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Page \ of
Well Number

project Name n
f<

Project Number Date

Field Investigator(s)
he (

JELL DATA
Total Well Depth __.

[initial Water Level __
i/ater Column Height,

Well Volumes ___

Well Diameter
(x) (height) x=.163 gal/n @ 2", x=.653 gal/tt @ 4"

Well Volume (gals)

.gals Amount of Water Removed from Well gals

/IETHOD OF WELL DEVELOPMENT
\C Pumping _______ Air Lift Surging Bailing Other

IETHOD OF SAMPLE COLLECTION/PURGING

[Method of Water Removal ____PV'Hp O "i

flethod of Sample Collection __

rINAL FIELD ANALYSIS

Temp___°JC Spec. Cond_

Was Well Pumped Dry? Yes (No

-P*

uS/cm pH_ Turbidity NTU DO mg/L ORP_ mV

hysical Appearance

Remarks

TIME TEMP (CC)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

-7,-T

/60 19,7
-7.3

i~-̂  2i_t

t

Checked By Date



Black & Veatch Special Projects Corp.

MONITORING WEL
nrvci nmup.Nwvni ipniM

Project Name

.L
GDATA

Project Number

Page \ of | .

Well Number

Date

Field Investigator(s) ^_

WELL DATA *J
Total Well Depth Well Diameter
Initial Water Level
Water Column Heiqht

3 Well Volumes a<

METHOD OF WELL DEVELOPMENT
Pumping

als

Air Lift

WellV
(x) (height)

olume (gals)
x=.163 gal/ft @ 2", x=.653 gal/tt @ 4"

Amount of Water Removed from Well aals

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal T!> u^vv\C>

Method of Sample Col lee

Physical Appearance

Remarks €^4

TIME

100^

looi
\OrfL

1001

i «
;tion C>vxjv\A£i

Bailing Other

Was Well Pumped Dry? Yes t̂o>

^<k**H^6e ^ '^4^75~-'2.l
i

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping ( b»n*^o ejir^eaJLy <T^A*\*\\.

1*7 CkO
/ «/• t rt

1 .̂07
1 X4 • -.

18 Y
°( ^0

19*f

7.I5
~l-o%
7.io

o.^>
-0,1
O.°l

5.11
*5.2-3

5.6Z-

^3:V'
^^7(

m

*r

nr

Checked By Date

VefSkMl6-14-O4

I



lack & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Page v of.

Well Number

roject Name .oo\
Project Number Date

ield Investigator(s)

DATA
I Well Depth __

I Initial Water Level __
i/ater Column Height,

T3 Well Volumes ___

Well Diameter
(x) (height) x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

Well Volume (gals)

.gals Amount of Water Removed from Well gals

/IETHPD OF WELL DEVELOPMENT
Pumping ________Air Lift Surging Bailing Other

ETHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal Was Well Pumped Dry? Yes No

flethod of Sample Collection _

ilNAL FIELD ANALYSIS

remp___^C Spec. Cond_ uS/cm pH_ Turbidity NTU DO mq/L ORP mV

hysical Appearance

Remarks -^^L.

TIME TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

7,4 7.3

/r

G/U4

Checked By Date



Black & Veatch Special Projects Corp.

MONITORING WELL
DEVELOPMENT/PURGING DATA

Project Name i . Project Number

Page _ ^of ) .
Well Number

Date
^ /2,/0^

Field Investigators)
O"- V-fy-x.-.k.Scvi

WELL DAT;
Total Well D
Initial Water
Water Colun

3 Well Volur

METHOD 0

^ 4
epth
Level
nn Height

nes a.

F WELL DEVELOPMENT
Pumping

3lS

Air Lift

Well Diameter
(x) (height)

Well Volume (gals)
x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

Amount of Water Removed from Well aals

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal C^IM/^O

Method of Sample Collec

Physical Appearance

Remarks

TIME

owe
O^o
oW?
O^HD

e PA

\
•tion PVA-IA^^

Bailing Other

Was Well Pumped Dry? Yes NfcTj)

j&w\p\4. "fir "2-H"7 •— - V(i

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping CpvN^f wJ«-S uio-V V"u\Aviv\g \</\\faaJ(J-*/

l4.Cpfe

H.SL
VH.^^

^Ocy

MIS'
^14

"7-35"
-7. MM

7.^3

Zfl
o.3
o.C,

5/7 -L

^1i
<o.^

-13.7
-50.1
-5ar*

Checked By Date
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Black & Veatch Special Projects Corp.

MONITORING WEl
•LTCvcLurivicw rrrurvjiN

Project Name
*Kc.;l<W A*t*^jti.

_L
G DATA

Project Number
HlolX^t

Page J of I .

Well Numbc

WD/^Au

sr

J—'?'?

Date .
\V2-/0^

Field Investigator(s)
£~ r&r«tAtf3<r\

WELL DAT/
Total Well D
Initial Water
Water Colun

3 Well Volur

METHOD 0

k «
epth
Level
nn Heiqht

nes Qi

F WELL DEVELOPMENT
Pumping

3lS

Air Lift

Well Diameter
(x) (height)

Well Volume (gals)
x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

Amount of Water Removed from Well aals

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal T> U »*/\P

Method of Sample Collec

Physical Appearance

Remarks

TIME

V^35
l^^7

His-

^?A

t '
rtion pUuviD

Bailing Other

Was Well Pumped Dry? Yes (JKp

.s^pk ^ 'Zv7<r-i^7 c*^f

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO

/w,/<^
ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping ( pu*<p aJLreoAj v-u^w\'̂ )

m.̂ c,
H-3C-
H.MTj

<rU

V^>^
,̂̂ 3

-7.Z4

•7.1 r
7.zr

I.3

U
^,Z-

7-)\
6-^^>
G.Ho

Z6.6
3o.^
36.1.

Checked By Date

Version 6-14-04



Black & Veatch Special Projects Corp.

MONITORING WEL
'ucivLLtn-ivrerj r?rur\oiM

Project Name .
(-^£*\\focj[ Av*&*u£*

.L
GDATA

Project Number
1 _ l t l O L-J**^ y^ \ L**^

Page _ ] of ) .

Well Number

Vv/£)fVAu/-2J
Date

Field Investigator(s) /•» r-—
\" ' r CsTiwucr*\

WELL DATA y

Total Well Depth
Initial Water
Water Colur

3 Well Volur

Level
rtn Height

nes Qi

Well Diameter
(x) (height)

Well Volume (gals)
x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

ills Amount of Water Removed from Well aals

METHOD OF WELL DEVELOPMENT
Pumping Air Lift Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal <L> IAAO-V/)

Method of Sample Collec

Physical Appearance
^r«r

Remarks £- r

TIME

\<061

\(o\\

(**\1

I '
.tion O ui VAX\ p

Bailing Other

Was Well Pumped Dry? Yes diD

'/f Sc^tCi j* 2V75--30
r

TEMP (8C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping (^ pi*»*0 oJ.s-oa.Jiy rw»<»»ii/i<)

_1H13_
\^\>
W.3?

l,«2>
\,5"M7
is-yo

-7.00

CP-^?

7^a

0.2-

l-M

\.(o

8.fe3
^.0\

g.e^

^.fc

ie.1
lt.5

Checked By Date
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Black & Veatch Special Projects Corp.

MONITORING WELL
: -DQ/CLOPMENT/PURGING DATA

Project Name Project Number

Page V of _\ _ .

Well Number

N/OtiM uJ -IH
Date ,

\V /^/Of
Field Investigator(s) _ ^,

C-Ffitf^aso)
WELL DAT/
Total Well C
Initial Water
Water Colur

3 Well Volui

METHOD O

\ <J
epth
Level .
fin Heiaht
i .

nes aals Ar

F WELL DEVELOPMENT
i Pumping Air Lift

Well Diameter
(x) (height)

Well Volume (gals)

nount of Water Removed

Surging

METHOD OF SAMPLE COLLECTION/PURGING

Method of Water Removal rs»u.wA.C> .

Method of Sample Collec

Physical Appearance

Remarks t^A

TIME

\SVf

\ SH£
)5"£f7

\ »
;tion C> uuvi p

x=.163 gal/ft @ 2", x=.653 gal/ft @ 4"

from Well aals

Bailing Other

Was Well Pumped Dry? Yes No

<5<^U # -Z<ns-21
i

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
pH TURBIDITY DO.

>*<* fL~
ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping ( » «<w->p \J*AA c&jroAaLf fuvtwirt^j)

)H.HC

\^^0

\\v>
(Pol

\cm
\^^>

7.U>
~1.m
~l.Vb

) -^

17 n

\.o

7)3
7 to
7.^^

- 11

•VH
7.1

Checked By . Date
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Black & Veatch Special Projects Corp.

MONITORING WELL
-DEVELOPMENT/PURGING DATA

Project Name Project Number

Page V of _ J^

Well Number

Date

Field Investigator(s)

WELL DATA ^»
Total Well Depth Well Diameter /

Initial Water Level
Water Column Height

3 Well Volumes Oi

METHOD OF WELL DEVELOPMENT
Pumping

METHOD O

Method of V\

Method of S

Physical Ap

Remarks

TIME

ISV?
isie
1 S~2o

F SAMPLE C

/ater Remov

ample Collec

aearance

3lS

Air Lift

WellV
(x) (height)

olume (gals)
x=.163 gal/ft @ 2", x=.653 gal/tt @ 4"

Amount of Water Removed from Well aals

Surging

COLLECTION/PURGING

al Ouvvv^

tion DVXI^AD

Bailing Other

Was Well Pumped Dry? Yes ,<McD

5 __ fiU & ZH-75--Lfe
I

TEMP (°C)
SPECIFIC
CONDUC-

TIVITY
PH TURBIDITY DO ORP WATER

LEVEL

TOTAL
WATER

REMOVED

FLOW
RATE

Start Pumping Cf****f oiLreAA^ /-w***/-^)

\ $".-?</

W.<?</

1S.T?

460*)

€>lo
€?M

7/!>£
7.H"i
7.<i?

2.3
1.3
7.3

t

€.zo
g.-Z-L

&.-te

V23.4,

4.7
5. r

Checked By Date
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Appendix B
Field Logbooks
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I ^ c r r ~ t. -*•*»• ^

Sample Collection Field Sheet **'***
US EPA Region 7

1 Kansas City, KS

'I ASR Number: 2475 Sample Number: 1 QC Code: _ Matrix: Water Tag ID: 2475-1- _

Project ID: RSA713P8 Project Manager: Robert Stewart
1 Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

I S i t e Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE- NORTH PLUME

• Location Desc: l^ W - ̂

| Expected Cone: (or Circle One

_, Latitude:
•
• Longitude:

-

1 Laboratory Analyses:
Container ___ Preservative

X^T^TTiter Cubitainer^) 4 beg C

K l - 1 Liter Cubitainer 4 Deg C
1 - 1 Liter CubitaineFS 4 Deg C

External Sample Number: U>~ |/f\uu'-c\- \voao4

: O-OWv Medium High) Date Time(24 hr)

Sample Collection: Start: U/-2./cx^ \O:rJS*
End: _ /__/ :

Holding Time Analysis
2 Days 1 Nitrogen, Nitrate in Water^>

28 Days 1 Chloride in Water
28 Days 1 Sulfate in Water 7

,^1 - 1 Liter Cubitainer HNO3 acidify, 4 Deg C 180 Days 1 MetaislrTWateTby ICP
&f' 1 - 1 Liter Cubitainer ZnAc, NaOH, 4 Deg C 7 Days 1 Sulfide in Water
• 1-1 Liter amber glass H2SO4 to pH<2, 4 Deg C 28 Days 1 Total Organic Carbon in Water

2 - 40mL VOA vial 4 Deg C , 7 Days 1 Methane, Ethane, Ethene in Water by GC/FID
_ 4 - 40mL VOA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

I

Sample Comments:
(N/A)

I

1
r*v

I
Sample Collected By:

1 of 1



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 2 QC Code: _ Matrix: Water Tag ID: 2475-2- _

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Lnration Desc: M kJ ~*~

External Sample Number: i*A- V* ̂ -2. - \\ O1.O4

Expected Cone: (or Circle One:

Latitude:
Longitude:

Laboratory Analyses:
Container Preservative

^TZiter Cubitainer̂  4 Deg C
1 - 1 Liter Cubitainer 4 Deg C
f^- 1 Liter CubrtaineO 4 Dea C
1-1 Liter Cubitainer HNO3 acidify, 4 Deg C
1 - 1 Liter Cubitainer ZnAc, NaOH, 4 Deg C
1-1 Liter amber glass H2SO4 to pH<2, 4 Deg C
2 - 40mL VGA vial 4 Deg C
4 - 40mL VGA vial 4 Deg C, HCL to pH<2

Sample Comments:
(N/A) *ĵ̂ L—
"^40/C

*c- \\y\ f^f^
f?H'- CS\ srv

-\sAsi&)- O.X -vw

•lK)=0/f t**lt-"'-'"i i
Sample Collected By: -f' *"*~~) ^

Low Medium High) Date Time(24 hr)
3i

Sample Collection: Start: \L/^J&1 JZ :@» >j»
End: _J_J_ _:_

Holding Time Analysis
2 Days 1 Nitrogen, Nitrate in Water*

28 Days 1 Chloride in Water
28 Days 1 Sulfate in Water •}

180 Days 1 Metals in Water by ICP
7 Days 1 Sulfide in Water

28 Days 1 Total Organic Carbon in Water
7 Days 1 Methane, Ethane, Ethene in Water by GC/F1D

14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

1^

1 of 1
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Sample Collection: Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 3 QC Code: '-.•__ Matrix: Water Tag ID: 2475-3-_

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines \ State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc:

Expected Cone:

Latitude:

IT
External Sample Number: U/-v*\uM -U0?<?4______

(or Circle One: H.OW) Medium High) Date Time(24 hr)

Sample Collection: Start:
Longitude:

Laboratory Analyses:
u ' Container Preservative Holding Time

f*

$Vriii
2
4

"*\ Liter Cubitainer..̂ .
- 1 Liter Cubitainer
- ] LiK?r Cuhjtaine?".-?

- 1 Liter Cubitainer
- 1 Liter Cubitainer
- 1 Liter amber glass
- 40mL VOA vial
- 40mL VOA vial

4DegC
4 Deg C
4 Deg C
HNO3 acidify, 4 Deg C
ZnAc, NaOH, 4 Deg C
H2SO4 to pH<2, 4 Deg C
4 Deg C
4 DegC, HCLtopH<2

2
28
28

180
7

28
7

14

Days
Days
Days
Days
Days
Days
Days
Days

End: __/__/

Analysis
1 :Nilroaen, Nitrate in Wate7^>
1 Chloride in Water
1 Sulfate in Water}
1 Metals in Water by ICP
1 Sulfide in Water
1 Total Organic Carbon in Water

.

1 Methane, Ethane, Ethene in Water by GC/FID
1 VOCs in Water by GC/MS for LowDetection Limits

Sample Comments:

Sample Collected By:
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Sample Collection Field Sheet

ASR Number: 2475 Sample Number:

US EPA Region 7
Kansas City/ KS

"S 3
^ QCCode:^ Matrix: Water Tag ID: 2475-*-_£D

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines • State: Iowa
Program: Superfund ,

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: M \d~ T

External Sample Number: U>-V*il</-4~ |I0}04- I>

Expected Cone: (or Circle One:

Latitude:

Longitude:

Laboratory Analyses:
r Container Preservative
Cl̂ l Liter Cubitainer^-^ 4 Dea C

1 - 1 Liter Cubitainer 4 Deg C
CLr J t.iter Ciibit*mpr "^ • ~ 4 Ueg L

1 - 1 Liter Cubitainer HN03 acidify, 4 Deg C
1 - 1 Liter Cubitainer ZnAc, NaOH, 4 Deg C
1 - 1 Liter amber glass H2SO4 to pH<2, 4 Deg C
2 - 40mL VOA vial 4 Deg C
4 - 40mL VOA vial 4 Deg C, HCL to pH<2

Sample Comments:

(N/A) p U)

•50* \0~5O M y£*-
prt a 6, -8 *TV
-Miv -\n+r*

t>o* oS *>/*-
otif. -n ..•

Sample Collected By: 7l - ) /
/

fLoWv Medium High) Date Time(24 hr)

Sample Collection: Start: _LV^/^f 1 $ ' : 53
End: _J__J :

Holding Time Analysis
2 Days 1 Nitrogen, Nitrate in Water^x'

28 Days 1 Chloride in Water
28 Days 1 Sulfate in Water^J

180 Days 1 Metals in Water by ICP
7 Days 1 Sulfide in Water

28 Days 1 Total Organic Carbon in Water
7 Days 1 Methane, Ethane, Ethene in Water by GC/FID

14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

20^
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Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 5 QC Code: _ Matrix: Water Tag ID: 2475-5-_

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc:

Expected Cone:

Latitude:

£>

External Sample Number: 'Uy-i/»w-'6~\lO3<9t-/.____

(or Circle One: Low Medium High) Date Time(24 hr)

Sample Collection: Start: \±j3j£z- Q£: So• - — •• - • •
Longitude:

m , _ ;, • ............. _ ...
•- T Laboratory Analyses:
•^^ Container Preservative
TWi - 1 Liter Cubitainer
• |i/Z_l_LiterCubitainer
" v^i - 1 Liter Cubitainer

2. / - 1 Liter Cubitainer
11/t- 1 Liter Cubitainer

2.1 '-1 Liter amber glass
if/ - 40mL VGA vial

1 ftX ' 40mL VGA vial

4 Deq C
4 DegC
<TDeaC

HNO3 acidify, 4 Deg C
ZnAc, NaOH, 4 Deg C
H2SO4 to pH<2, 4 Deg C
4 Deg C
4 Deg C, HCL to pH<2

Holding
2

28
28

180
7

28
7

14

TJnjfi —
Days
Days
Davs
Days
Days
Days
Days
Days

End: _J_J

Analysis

1 NitrogenJMitrate in Water^)
1 Chloride in Water
i SuifateTrTwater^
1 Metals in Water by ICP
1 Sulfide in Water
1 Total Organic Carbon in Water
1 Methane, Ethane, Ethene in Water by GC/FID
1 VOCs in Water by GC/MS for Low Detection Limits

I
i
i
i
i
i
i

Sample Comments:
(N/A)

sc
* 6-8

- ' ~~~ Oc o

Sample Collected By

lof 1



T
Sample Collection Field Sheet

US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 7 QC Code: _ Matrix: Water Tag ID: 2475-7-_

Project ID: RSA713P8
Project Desc: Railroad Avenue GW

City: West Des Moines
Program: Superfund

Project Manager: Robert Stewart
Contamination site - Phase 8

State: Iowa

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: I^LV— 17-

Expected Cone. — (or Circle

Latitude:

Longitude:

_ _ Lflboratory,Anaiyses:
, { Container Preservative

/**£- 1 Liter Cubitainer 4 Deg C
^P-4 LrteTUubitainer 4 Deg C

^^4 - 1 Liter Cubitainer 4 Deg C

Pytornal Sample Number: UJ — V^Vi/- 1 1. - 1 lo 304

One:/LoSv Medium-High) —— Date Time(24 hr)-

^Sarnple Collection: Start: \L/JL/O^ \^_:O2
- End: _ / _ / -;

Hold>n9 Time Analysis
2 Days 1 Nitrogen, Nitrate in Watec^

7.8 Days. 1 Chloride, in Water
7.8 Days 1 Sulfate in Waterp>

1 - 1 Lite^Cubitainer HNO3 acidify, 4 Deg C ItfO Days .̂ Metals in Water by ICP
1 - 1 Lite1%Jbitainer ZnAc, NaOH, 4 Deg
1 - 1 LiteV amber glass H2SO4 to pH<2, 4
2 - 40mL'VDA vial 4 Deg C

13**.' '

C 7 Days ^S^Sulfide in Water
Deg C 28 Days 1 Total Organic Carbon in Water

7 Days 1 Methane, Ethane, Ethene in Water by GC/FID
4 - 40mL VGA vial 4 Deg C, HCL to pH<2 1 4 Days 1 VOCs in Water by GC/MS for Low Detection Limits.......

Sample Comments:

(NM) 7£iL
^" iv'L

PK- "-
T(/-VjLJrz "*"

^0 ~ LX<v9 VV^*)/^—

U fs l " — (£j y\V

Sample Collected By: ~T~^ '^~~~~)
/

._....
,-.;,;

17

•

&fl^2
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Sample Collection Field Sheet

US EPA Region 7
Kansas City, KS

1 ASR Number: 2475 Sample Number: 8 QC Code: _ Matrix: Water Tag ID: 2475-8- _

1 Project ID:
Project Desc:

City:

1 Program:
Site Name:

_
I
V Location Desc:

i
Expected Cone:

• Latitude:
Longitude:

RSA713P8 Project Manager: Robert Stewart
Railroad Avenue GW Contamination site - Phase 8
West Des Moines State: Iowa
Superfund
RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

U .
• -

External Sample Number: tJ- l^ti^-U— UO"iD«/

(or Circle One: Low Medium High) Date Time(24 hr)

Sample Collection: Start: " / "5>/CX/ / M : S"5~
End: / _/ :

• Laboratory Analyses:
v fnnt^iner

f^fi. - 1 Liter Cubitainer
Preservative Holding Time Analysis
4 nog f- .. —2 . Days 1 Nitroaen, NitrateTrrWatett?

• "̂IjJJter Cub'italnef — ' —— * Dey C —— •"" ^ 28 Days 1 Chloride in Water •
•̂"l - l Lî er Cubitainer

1-1 Liter Cubitainer
• 1-1 Liter Cubitainer

TDea.C 28 Days T bUlfate in Water^^W
" HN^-acidify, 4 Deg C 180 Days 1 Metals in Water by Ifig--

ZnAc,; NaOH, 4 Deg C 7 Days 1 Sulfide in Water = >
™ 1 - 1 Liter amber glass H2SO4 to pH<2, 4 Deg C 28 Days 1 Total Organic Carbon- in Water

2 - 40mL VGA vial
• 4 - 40mL VGA vial

4 Deg C 7 Days 1 Methane, Ethane, Ethene in Water by GC/FID
4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

Sample Comments: ^ ^^

|
(N/A) 7H7^ f,J

I € 4* v"A

J-~-~~—

' t\
I _

i f» *
V

• -L-UA

1 MP

Î M

^ />/-
-7.1 -

*_ * * * •
• Sample Collected By:

t
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Sample Collection Field Sheet

ASR Number: 2475 Sample Number:

Project ID: RSA713P8

US EPA Region 7
Kansas City, KS

9 QC Code: _ Matrix: Water Tag ID: 2475-9- _

Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines
Program: Superfund

State: Iowa

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

1 oration Desc: ^ ^ ~ /

External Sample Number: UJ -i*\lv-~7 " U0*4o<|

Expected Cone: (or Circle One:

Latitude:
Longitude:

Laboratory Analyses:
J\^ Container Preservative
*S^l- 1 Liter Cubtoiner 4 Deg C

1 - 1 Liter Cubitainer 4 Deg C
Vdl - 1 Liter Cubitainer 4 Deg C

1 - 1 Liter Cubitainer HNO3 acidify, 4 Deg C
1 - 1 Liter Cubitainer ZnAc, NaOH, 4 Deg C
1 - 1 Liter amber glass H2SO4 to pH<2, 4 Deg C
2 - 40mL VGA vial 4 Deg C
4 - 40mL VGA vial 4 Deg C, HCL to pH<2

Sample Comments:
(N/A^ -I""- \ VV(N/A) >.*V«

T- ̂
Sc= US* /V^

a\\- 6.8 <*"

WUO^ "^ ^

vX>- Oi<A (~5/<-
Aiff O^ — ..r, xQKV- ^ ^v

K i
Sample Collected By: -J" tx^^V)y

Low Medium High) Date Time(24 hr)

Sample Collection: Start: _U_/.4yoi O^_:^p
End: _/_/_ _:_

Holding Time Analysis
2 Days 1 Nitroqen, Nitrate in Watg/"

28 Days 1 Chloride in Water
28 Days 1 Sulfate in Water}

180 Days 1 Metals in Water by ICP
7 Days 1 Sulfide in Water

28 Days 1 Total Organic Carbon in Water
7 Days 1 Methane, Ethane, Ethene in Water by GC/FID

14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

^
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1
Sample Collection Field Sheet

1
1 ASR Number: 2475 Sample Number:

-m Project ID: RSA713P8

US EPA Region 7
Kansas City, KS

10 QC Code: _ Matrix: Water Tag ID: 2475-10- _

Project Manager: Robert Stewart
• Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines
— Program: Superfund

State: Iowa

• Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
* SITE - NORTH PLUME

1- ——————————— ; ———— ̂  —————
Location Desc: W\ tV - U

^ External Sample Number: W - &^V-5"- UO^O'V
•
" Expected Cone: (or Circle One:

( Latitude:
Longitude:

1 Laboratory Analyses:
Container Preservative

V- Xf^TlJter Cubitainer 4 Deq C
^|f 1-1 Liter Cubitainer 4 Deg C
m^\ - 1 Liter Cubitainpr 4 Deg c

1 - 1 Liter Cubitainer HNO3 acidify, 4 Deg C

1 1 - 1 Liter Cubitainer ZnAc, NaOH, 4 Deg C
1 - 1 Liter amber glass H2SO4 to pH<2, 4 Deg C
2 - 40mL VGA vial 4 Deg C

• 4 - 40mL VOA vial 4 Deg C, HCL to pH<2

Sample Comments:

|
(N/A) <<--' .ft •

p̂ L.
• T- 13,H'C

* 5C~ \\k\ fi/t*

1 P^~ 6A ST*-

1 ^SV^Wc
I f\ Q \s % ^ f"^ ^v- \/

V.V 1 ^. < ^^ . i"

. ^ \

1 Sample Collected By: ~T~^^^~^\
/

1

/~~<r)r^\(^Lowĵ MediLmi High) Date Time(24 hr)

Sample Collection: Start: Vty^yrt- 1L:-31-5"
End: __/__/ :

Holding Time Analysis
2 Days i Nitrogen, Nitrate in Water}

28 Days 1 Chloride in Water
28 Days 1 Sulfate in Wate7T>

180 Days 1 Metals in Water by ICP
7 Days 1 Sulfide in Water

28 Days 1 Total Organic Carbon in Water
7 Days 1 Methane, Ethane, Ethene in Water by GC/FID

14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

•

-T ' .

1 Of 1



Sample Collection Field Sheet

ASR Number: 2475 Sample Number:

Project ID: RSA713P8

US EPA Region 7
Kansas City, KS

11 QCCode: _ Matrix: Water Tag ID: 2475-11- _

Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines
Program: Superfund

State: Iowa

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

1 oration DCSC: W Uj ~ ft

Expected Cone: (or Circle One:

Latitude:
Longitude:

Laboratory Analyses:
t ^ Container Preservative

*Tf^f- 1 Liter Cubitainer 4 Deg C
/ 1-1 Liter Cubitainer 4 Deg C
\S~~1- 1 Liter Cubitainer 4 Dea C

1 - 1 Liter Cubitainer HN03 acidify, 4 Deg C

External Samole Number: U>-«"W-8-ll0«/C>4

Low Medium High) Date Time(24 hr)

Sample Collection: Start: _U/_l/0^ /£1:J3 "̂
End: _J__J_ __ : __

Holding Time Analysis
2 Davs l Nitrogen, Nitrate in WateF~?

28 Days 1 Chloride in Water
28 Days 1 Sulfate in Water'

180 Days 1 Metals in Water by ICP
1 - 1 Liter Cubitainer ZnAc, NaOH, 4 Deg C 7 Days 1 Sulfide in Water
1-1 Liter amber glass H2SO4 to pH<2, 4 Deg C 28 Days 1 Total Organic Carbon in Water
2 - 40mL VGA vial 4 Deg C
4 - 40mL VOA vial 4 Deg C, HCL to pH<2

Sample Comments:

(N/A) *C^___

f^ / 1, ¥ ' C1 - ( <Ji 7

sc - (270 ̂ Y^

r^tflW-

-̂ UoLV? -"?/£> /vw
P0*- O^\ *-<>/'

0*Pr ^6 ̂

Sample Collected By: J^ """"̂

7 Days 1 Methane, Ethane, Ethene in Water by GC/FID
14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

£_

f'WT.w\
1 of 1
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Sample Collection Field Sheet
US ERA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 15 QC Code: Matrix: Water Tag ID: 2475-15-.

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
i SITE- NORTH PLUME

Location Desc:

- |
Expected Cone:

Latitude:
Longitude:

External Sample Number:

(or Circle One: (LowjMedium High)

. _ Sample Collection: Start:
End:

Date -1- Time(24 hr)

IH: ?o

I Laboratory Analyses:
Container PrContainer

4 - 40mL VOA vial
Preservative
4 Peg C, HCLto pH<2

I. '—————————
Sample Comments:
(N/A)

I

I

I

I

I

I

I

I : ' -•H-^x-V^k
Sample Collected By: j

I

Holding Time Analysis
14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

lof 1



I
Sample Collection Field Sheet

US EPA Region 7 •
Kansas City/ KS |

ASR Number: 2475 Sample Number: 16 QC Code: J_ Matrix: Water Tag ID: 2475-16-_ I

Project ID: RSA713P8 Project Manager: Robert Stewart •
Project Desc: Railroad Avenue GW Contamination site - Phase 8 •

City: West Des Moines State: Iowa
Program: Superfund «

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01 |
SITE - NORTH PLUME

I

I

Location Desc: L7^V*- ws Ko>ii>\ U/" \Q _____________________

External Sample Number: \A)- tJl)^^- \B "HolO^

Expected Cone: (or Circle One: (Low\Medium High) Date Time(24 hr)

Latitude: __ __ __ Sample Collection: Start: J_L/Ql/£^ Ih-'-lQ I
Longitude: ______ End: _/__/__ _:_

Laboratory Analyses: •
Container Preservative Holding Time Analysis *

4 - 40mL VGA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

Sample Comments: |
(N/A)

V\"

1 Of 1

1

J- ').-\ r^l

Oft.?'- ^ *V I

I
*»

"Sample Collected By: /-L^—-^ T\y\ ____________________ I

I



1m Sample Collection Field Sheet

1
• ASR Number: 2475 Sample Number:

Project ID: RSA713P8

US EPA Region 7
Kansas City, KS

17 QC Code: _ Matrix: Water Tag ID: 2475-17- _

Project Manager: Robert Stewart

1 Project Desc: Railroad Avenue GW Contamination site - Phase 8
City: West Des Moines State: Iowa

Program: Superfund

I Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
; SITE - NORTH PLUME

1 Location Desc: (j<Je<y T" JĴ > rA
'~*

J Expected Cone: (or Circle One:

— Latitude:
f Longitude:

( Laboratory Analyses:
Container Preservative

4 - 40mL VGA vial 4 Deg C, HCL to pH<2

• Sample Comments:
(N/A) .

1 5-~

Te**p ) i >7(t> *£-
^1 f\ _^$ I I ^ «* J

_ pH ^•6»<8
• ^7~L(

V5 /£ P S* ~W /

1 *^1^ • \ /*\ ^i/ Uuf W *^* / AJT(j^

J 'i —

1

1

1
C r-'

1 __..„„__.. . re^V*1

- ' : •

1

oW* UJA-W tJetf \2

External Sample Number: lJ- ^WDMU> -\"b " Uo2o<

Ow. Medium High) Date Time(24 hr)

Sample Collection: Start: liy_l/-2f d&.5&
End: _J_J :

Holding Time Analysis
14 Days 1 VOGs in Water by GC/MS for Low Detection Limits

*ff*

: 1 of 1



I
Sample Collection Field Sheet

US EPA Region 7 •
Kansas City, K5

ASR Number: 2475 Sample Number: 18 QC Code: _^ Matrix: Water Tag ID: 2475-18-_ •

Project ID: RSA713P8 Project Manager: Robert Stewart •
Project Desc: Railroad Avenue GW Contamination site - Phase 8 •

City: West Des Moines State: Iowa
Program: Superfund I

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01 •
SITE - NORTH PLUME

Tt————————— I
Location Desc:

External Sample Number: lO- V/DfrUJ-2. | - IIO£o</ •

Expected Cone: (or Circle One: (To^ Medium High) Date Time(24 hr)

Latitude: __ __ __ Sample Collection: Start: \\JlJQy Q3_:_%C> J
Longitude: ______ End: —J-J— _:_

Laboratory Analyses: •
Container Preservative Holding Time AnalV5'5

4 - 40mL VGA vial 4 Deg C, HCL to pH<2 14 Days 1 VOC6 in Water by GC/MS for Low Detection Limits •

Sample Comments:

I

I

I
5TU «

I
I
I

Sample Collected By: *~ • rcXiy>s«t_________———————— |

1 of 1 I



Sample Collection Field Sheet
_ US ERA Region 7
• Kansas City, KS

• ASR Number: 2475 Sample Number: 19 QC Code: _ Matrix: Water Tag ID: 2475-19- _

Project ID: RSA713P8 Project Manager: Robert Stewart

I Project Desc: Railroad Avenue GW Contamination site - Phase 8
City: West Des Moines ^ State: Iowa

Program: Superfund

I Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

|Location Desc:

External Sample Number: vO^Wb tv\io-\g -\\o\&M

Expected Cone: (or Circle One: 0IQ& Medium High) Date Time(24 hr)

Latitude: __ __ __ Sample Collection: Start: W \ / Q|

Longitude: __ __ __ End: _ /__/._

I Laboratory Analyses:
Container Preservative Holding Time Analysis

4 - 40mL VOA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

• Samplle Comments:
(N/A)

IHV^ Te^> .&1 °C

"717

I

• Sample Collected By:

. l o f l



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 20 QC Code: _ Matrix: Water Tag ID: 2475-20- _

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: LtUei^T ~^<L< M^Q-4 \JLX-W VjJ«J

External Sample Number: '

Lf #\7
*/-\AJTsN\iuo- \1-\\oVoM

Expected Cone: (or Circle One'̂ To^ Medium High)

Latitude: ______
Longitude: __ __ __

Date Time(24 hr)

Sample Collection: Start: _U/_L/_9H !*_:_
End: / /

Laboratory Analyses:
Container Preservative Holding Time Analysis

4 - 40mL VGA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

Sample Comments:
(N/A)

"7.0-L

/V7-U

I
I
I
«
I

•

•

I
I

-

Sample Collected By: . r^p ^ cw>

1 of 1
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I
Sample Collection Field Sheet

I US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 21 QC Code: J_ Matrix: Water Tag ID: 2475-21-_I_____________________________
_ Project ID: RSA713P8 Project Manager: Robert Stewart
• Project Desc: Railroad Avenue GW Contamination site - Phase 8
• City: West Des Moines State: Iowa
_ Program: Superfund
• Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
• SITE - NORTH PLUME

I Location Desc: UJ?«L«;-r- H[>g* KA^'.^c bJ<xW LgJgJ&C & H

_ External Sample Number: U - WftMu- I-S- UoioV

• Expected Cone: (or Circle One: Low Medium High) Date Time(24 hr)

• Latitude: __ _^_ __ Sample Collection: Start: ^J2joy LO:_o5~"
Longitude: ______ End:

• Laboratory Analyses:
Container Preservative Holding Time Analysis

4 - 40mL VOA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water.by.GC/MS for Low Detection Limits

• Sample Comments:
(N/A)

I

I

I P"1 l.to
•T«.<b

' bo
I oCP

I

I
/O

• Sample Collected By: v^--

I
lof 1



i i
Sample Collection Field Sheet

US EPA Region 7 •
Kansas City, KS •

ASR Number: 2475 Sample Number: 22 QC Code: _ Matrix: Water Tag ID: 2475-22-_ •

Project ID: RSA713P8 Project Manager: Robert Stewart •
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

I
ILocation Desc: \*J*-5\~ j-^C?v>6- V^gjS fr-Ao'iv^-S Cx3o>-rftr [j^JfJUL "^~J

External Sample Number: ^J^'VQ'QVNid — "?- MoZO^f •

Expected Cone: (or Circle One:<£&& Medium High) Date Time(24 hr)

Latitude: __ __ __ Sample Collection: Start: Jl/̂ /̂ f \Q: Ff~ I
Longitude: ______ End: _/_/ _:_

Laboratory Analyses: |
Container Preservative Holding Time Analysis

4 - 40mL VGA vial 4 Deg C, HCLto pH<2 14 Days 1 VOCs in Water by GG/MS for Low Detection Limits I
I
I
I
I
I
I
I

Sample Comments:
(N/A)

Sample Collected By: ^, /~0/VU&<y>^r__________________ J

l o f l •



I
Sample Collection Field Sheet

I US EPA Region 7
Kansas City, KS

IASR Number: 2475 Sample Number: 23 QC Code: _ Matrix: Water Tag ID: 2475-23-_

_ Project ID: RSA713P8 Project Manager: Robert Stewart
I Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
_ Program: Superfund
• Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
* SITE - NORTH PLUME

Location Desc: .

•

External Sample Number: \J-\O^N»VJrV2-
.... . j^~^' • • - - • • - -•• - • • — • -

Expected Cone: (or Circle One: AJow Medium High) Date Time(24 hr)

• Latitude: __ __..__ Sample Collection: Start: \VJ£/.O.H \i.:!±5"
Longitude: ___^__ End: __/__/__ __:_

1 ^•-— - ^̂ ^̂ ^̂ ™^̂ ^̂ ^™"̂ ^̂ ™^̂ ^̂ "̂ "̂ ^—«

Laboratory Analyses:
Container Preservative Holding Time Analysis

4 - 40mL VGA vial 4 Deg C, HCLto pH<2. 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

| Sample Comments:
(N/A)

I
• /n (^~
• Sample Collected By: *—*. r~Gt-6M$*+i______
• 3
• lof 1



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 24 QC Code: _ Matrix: Water Tag ID: 2475-24-_

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU- 01
SITE - NORTH PLUME

Location Desc: _

Expected Cone:

Latitude:
Longitude:

External Sample Number: V/J —

(or Circle One: Low Medium High)

L^" \\O2-Of

Sample Collection: Start:
End:

Date Time(24 hr)

'&? li:2£>-

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

Laboratory Analyses:
Container Preservative Holding Time

4 - 40mL VGA vial 4 Deg C, HCL to pH<2 14 Days
Analysis

1 VOCs in Water by GC/MS for Low Detection Limits

Sample Comments:

(N/A)

7.

Sample Collected By: C.Fer

1 of 1



Sample Collection Field Sheet

I US EPA Region 7
Kansas City, KS V*

if '

| ASR Number: 2475 Sample Number: ̂ ff QCCode:F^_ Matrix: Water Tag ID: 2475-<25/-_fO

-m Project ID:
• Project Desc:
* City:

Program:
• Site Name:

| Location Desc:

•
• Expected Cone:

1 Latitude:........ . . . . .
Longitude:

RSA713P8 Project Manager: Robert Stewart
Railroad Avenue GW Contamination site - Phase 8
West Des Moines State: Iowa
Superfund
RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME ' . .

1 1 Je_y{- V^CT» VVot/v«-S O«*A<jr lX)e&0 "^ C»

External Sample Number: U-lJr>MtJ- 60- ll£)2<oH- P)

(or Circle One: Low Medium High) Date Time(24 hr)

Sample Collection: Start: l l /*Z/0*jf (^: 3>l
End: / / :

1 Laboratory Analyses: - . • • • — . ,
Container Preservative Holding Time Analysis

4 - 40mL VOA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

1 .-.---.-..- - - • - - ' • - - - - . . . . . . .... j» . — . . . - - . . . . . .

Sample Comments:
(N/A) ^ * <

1

I
I
1
1

c.c• Sample Collected By: ______ rtxT^M

I
lof-1



I
Sample Collection Field Sheet

US EPA Region 7
Kansas City, KS

US EPA Region 7 •

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Desc:

External Sample Number: OJ- U)^MuJ-\H- \\QT-&}

IASR Number: 2475 Sample Number: 26 QC Code: _ Matrix: Water Tag ID; 2475-26-_

Project ID: RSA713P8 Project Manager: Robert Stewart •
Project Desc: Railroad Avenue GW Contamination site - Phase 8 |

City: West Des Moines State: Iowa
Program: Super-fund •

I

Expected Cone: (or Circle One: QL^yy) Medium High) Date Time(24 hr)

Latitude: ______ ... Sample Collection: Start: \UJJQH ^^P B
Longitude: ___....__ End: _I.__I_ _:_

Laboratory Analyses: I
Container Preservative Holding Time Analysis

4 - 40mL VOA vial 4 Qeg..C, HCL to pH<Z. 14 Days 1 VOCs in Water by.,GC/MS for Low Detection Limits

Sample Comments: I
(N/A)

I

itt sru |
jf^

I
"bo L ~"- •
oef -7^.7 »*\J I

I
I

Sample Collected By: C . y^Op^ A*™___________________ I

1 of 1 •



I
I
I
I
I
I
I—- -

Expected Cone:

• Latitude:
Longitude:

Sample Collection Field Sheet
US ERA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 27 QC Code: _ Matrix: Water Tag ID: 2475-27-_

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: 2-2—

External Sample Number: LJ— UJpfAuJ - Z-2 ~ \\

Date(or Circle One: <Co^).Medium High)

:_ Sample Collection: Start:

Time(24 hr)

End:

| Laboratory Analyses:
Container Preservative

I

I

I

I

I

4 * 40mL VGA vial
Holding Time Analysis

4 Deg C, HCL to pH<2- ~- 14 Days - 1 VOGs in Water by GC/MS for Low Detection-Limits

Sample Comments:
(N/A) :

1,00-3

Collected Bv: »^«^

1 of 1



ASR Number:

Project ID:
Project Desc:

City:
Program:

Site Name:

Location Desc:

.. .. . .. .. ..... .. .
Expected Cone

Latitude:
Longitude:

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

2475 Sample Number: 28 QC Code: _ Matrix: Water Tag ID: 2475-28-

RSA713P8 Project Manager: Robert Stewart
Railroad Avenue GW Contamination site - Phase 8
West Des Moines State: Iowa
Superfund
RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

LU..O- TV* M.0J^s LcXc-Ur oJ-e /̂ #25
External Sample Number: U-WDfAuJ-'iS'-||oZOV_ ——— . . . . . . . . . . . . . . . . . . . . . . — . —-..-.-.. . . . . . —— . . ....... . . . . . . . . . . . . . . . . .

: (or Circle One:.fTo^ Medium High) Date Time(24 hr)

Sample Collection: Start: .Vj./t/o«f \S~-~zo- -•
End: / /

Laboratory' Analyses:
Container

4 - 40mL VGA vial
'"'•'• —

Preservative Holding Time Analysis
4 Deg C, HCL to pH<2 14 Days,. ._ J. VOCs in Water by, GC/MS for Low Detection Limits

Sample Comments:
(N/A) :

V" \<HA)< '

T

'
COA^

-— fH

%

Sample Collec

\ST.t7

6"

"7 t/

0, 1/& •

C £ted Bv: ^^ * Z^QyU+fttf*
^

1 of 1

1

1

1

1

1

1

1

1

t

1

1

1

1

1

1

1

1

1

1



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KSI US EPA Region 7
Kansas City, KS

I ASR Number: 2475 Sample Number: 29 QC Code: _ Matrix: Water Tag ID: 2475-29-_

I Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa

I Program: Superfund
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

SITE - NORTH PLUME

• Location Desc: \jJ)e*A~ ~^e* VAoiy>g,S uJacW- \*5*M ^Z?"

•
External Sample Number: VJ -V3frMuJ—'2.H-^^6^o«J

- - - • - - • • • . • • . ••••—----—---- •-••• -—••—...—.-...,--.. ................... ... ......—,...-..._...__. ..........——............._....
Expected Cone: (or Circle One: (<o .̂ Medium High) Date Time(24 hr)

• Latitude: __ __ __ __ Sample Collection: Start: \/*Ll t>V \5Tjj>
Longitude: _ _. __ __ End:

————— ! —————————— .:.__.. ~ ——— ! —— ,.„...-, ———————————— ~ ————— : —————— • • , —————— ! —— _. _.._J,_, — I ——————
Laboratory Analyses:

Container Preservative Holding Time Analysis
4 - 40mL VOA vial _. _^_Deg C, HCL to RH<,2 , 14 Days 1 VOCs in Water_£yjGC/MS for Low Detection Limits

| Sample Comments:
(N/A) ::z : :::;:

I

op.?

I
I
I Sample Collected By: ^. r

I lof 1



ASR Number:

Project ID:
Project Desc:

City:
Program:

Site Name:

Location Desc:

Expected Cone

Latitude:
Longitude:

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

2475 Sample Number: 30 QC Code: _ Matrix: Water Tag ID: 2475-30- _

RSA713P8 Project Manager: Robert Stewart
Railroad Avenue GW Contamination site - Phase 8
West Des Moines State: Iowa
Superfund
RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

CVJ^sT Lies M.oC»v*.« 6J*4</- buJfJU #=" Z3"
External Sample Number: W- WDMU/-Z3- MozoV

..._.. . • • • • " - . - . - - — — — • • • - - • • -
: (or Circle One: l\£W^Medium High) Date Time(24 hr)

Sample Collection: Start: I'/ 2/ Of lfo: /$"
End: / / • • - :

Laboratory Analyses:
Container

4 -_4pmL VGA vial
Preservative Holding Time Analysis
4 Deg C, HCLtopHiZ- . 14 . -Days--. 1 VOCs in Water by GC/MS for Low -Detection Limits - -

Sample Comments:

(N/A>

*C* 'tr'lAov.

(•o^p
"Cow{

[ IA/0

"^O

Cftf

_ . _ _ . ... - -... • ... •

\M-37 dc

/

1 - Lp A/fy

' f c - 5 " n\J

c cSample Collected Bv: ^ 'CfoJUSe*<i
1 of 1

1
1
1
1
1
1
1
1

-..m

1
1
1
1
1
1
1
1
1
1



I
Sample Collection Field Sheet

US ERA Region 7
Kansas City, KS

• US EPA Region 7

• ASR Number: 2475 Sample Number: 31 QC Code: _ Matrix: Water Tag ID: 2475-31-_

•
Project ID: RSA713P8 Project Manager: Robert Stewart

Project Desc: Railroad Avenue GW Contamination site - Phase 8
City: West Des Moines State: Iowa

I Program: Superfund
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

SITE - NORTH PLUME

' Location Desc:

• External Sample Number: V* —

Expected Cone: (or Circle One^-EJWv Medium High) Date Time(24 hr)

I Latitude: __ __ __ Sample Collection: Start: \\jjj&? <??; ZO
Longitude: ______ End: _/__/__ _:_

I Laboratory Analyses:
Container Preservative Holding Time Analysis

_ 4---4.0mL VGA viaL ...... 4 Deg C, HCL to pH<2 14_ _fiays—.... 1 VOCs ia vyater by GC/MS for Low Detection Limits __

I Sample Comments: ^~~"
(N/A) j^'j ~~ =:.;

•

I
I
• Sample Collected By: ^— r̂ Cr

I 1 of 1



r

Sample Collection Field Sheet
US EPA Region 7 •
Kansas City, KS •

ASR Number: 2475 Sample Number: 32 QC Code: _ Matrix: Water Tag ID: 2475-32-__ B

Project ID: RSA713P8 Project Manager: Robert Stewart •
Project Desc: Railroad Avenue GW Contamination site - Phase 8 |

City: West Des Moines State: Iowa
Program: Superfund •

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01 |
SITE - NORTH PLUME

——————————————————————————.————————————————————————————————————————— I

Location Desc: ldg.5T- l̂ g.3 l\n\r*9 uJoi-U-r UJklA ft &>___________ •

External Sample Number: W- VOfc^uj- €>-\\o3oy •

Expected Cone: (or Circle One: Eoffi) Medium High) Date Time(24 hr)

Latitude:.______ Sample Collection: Start: VA/3/oy Ojhjro I
Longitude: ______ End: _/_/ _:_

Laboratory Analyses: J
Container Preservative Holding Time Analysis

4 - 40mL VOA via]____ 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits «

Sample Comments: - - - •

& - - » (

|

I
5TM

c.^ / IVP. 3 AJT~U

I

I

I
r r~ •Sample Collected By: *>-. r-^^jAASa^ ____________________ •

lof 1 •



I
I
I
I
I

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 33 QC Code: Matrix: Water Tag ID: 2475-33-_

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa

I Program: Superfund
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

SITE - NORTH PLUME

• Location Desc: (/J

• :
Expected Cone:

e»f O^S M.O.WS uXI-er U /̂/ 4^9

External Sample Number: H/- U; b Mu-

(or Circle One: /Low])Medium High) Date

>-T~l |c>3o«/

Time(24 hr)

• Latitude:
Longitude:

Sample Collection: Start: U l^jO^t __\^_\^sr
End:

"m,
™

|- Laboratory Analyses:
Container Preservative Holding Time

4.- 40mL VGA vial 4 Deg C, HCLto_DU<2 14_ .Days
Analysis

1 VOCs in Water by GC/MS for LOMLDetection Limits .̂

Sample Comments:
(N/A)

• 5.0

off

I
I
•

I

Sample Collected By: C.

lof 1



ASR Number:

Project ID:
Project Desc:

City:
Program:

Site Name:

Location Desc

Sample

2475 Sample Number: 34

RSA713P8

Collection Field Sheet
US EPA Region 7
Kansas City, KS

QC Code: _ Matrix: Water Tag ID: 2475-34-_

Project Manager: Robert Stewart
Railroad Avenue GW Contamination site - Phase 8
West Des Moines
Superfund

State: Iowa

RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

: vX^^ST" ^^£_a KAoiv>*.*. tOorlar ttWl & *L

1
1
1
1
1
1

External Sample Number: ^~ VsJ kf\W ~\ ->\O5OM •
.: . ... __ . . . . . . . . . . . . . . . . . . . . . —— . H ———————— —— : ————— - ————— : ——————————— 1 —————— 5 ————————— 1 —— •

Expected Cone:

— Latitude:
Longitude:

(or Circle One: (^tow) Medium High) Date Time(24 hr)

- Sample Collection: Start: JL/JS/O.*/ ^^F"
End: _ / / _ :

Laboratory Analyses:
Container Preservative

<t—40mL VOA-vieri- - •—- 4 Deg C, HCL to
Holding Time Analysis

14:—Bays- - 1 VOGs-in Water by GC/MS for Low Detection Umits- I
I
I
I
1
I
I
I
1
I

Sample Comments;
(N/A)S^

DO -7.70

Sample Collected By: C. . \~ &j- et

1 of 1



Sample Collection Field Sheet

I US ERA Region 7
Kansas City, KS

I• ASR Number: 2475 Sample Number: 35 QC Code: _ Matrix: Water Tag ID: 2475-35-_

I Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa

I Program: Superfund .
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

] SITE - NORTH PLUME

uuv.di.iuii iscai.. —•*•: ~^ • ~^%--j i

• External Sample Number: W"

Expected Cone: (or Circle One: <^T )̂ Medium High) Date Time(24 hr)

Latitude: _LJ. -: -'• •—•••- ' Sample Collectipn: Starts li/̂ /̂ f |6> :^c>
Longitude: __.._'^.___ End: _/_/^ ',_:_

———————————~^-.———— ' ' : ' ' ' . ' - ~——————————————————————— ----':. ' "" ' --- '- ' • . . . . ———————————————————————————————

Laboratory Analyses:
Container Preservative Holding Time Analysis

4-40mL.VOAviaL_-_——4 DeaC,JHCLJt(LpH<2 14 Days 1 VOCs. in WqtRr.hy.GC/MS focU^w.Detection Limits
•________'______: . ""_""'' ' "- . . ' __ " - .. . . ._ '__ _ _ _ - . ! - _________________

Sample Comments: -• - _^__
(N/A) - ; —

•

I
fl Sample Collected By: ^-" r^

I 1 of 1



I
Sample Collection Field Sheet

US EPA Region 7 •
Kansas City, KS •

ASR Number: 2475 Sample Number: 36 QC Code: _ Matrix: Water Tag ID: 2475-36-_ I

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund •

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01 §
SITE - NORTH PLUME

—— I
External Sample Number: W— WkMSW- \-

Location Desc:

Expected Cone: (or Circle One: <tow) Medium High) Date Time(24 hr)

Latitude: ___y,., ._.........'.Sajnple Collection: Start: \\J_2>!/&f. ._. J^LA.°:_'.... I
Longitude: ____'._ End: _A_/_ _:_

""Laboratory Analyses: •
Container Preservative Holding Time Analysis ™

4 - 40mL VOA vial 4 peg C, HCLto oH<2 14_ J>ay§ 1 VOCs in Water by GC/MS for_LoW-Detection Limits_^ . „.

Sample Comments: - -

Y-*t*AL,* — —

\\.0°C ^ ^^ I

HW /U*/U ~ "" ~ |

pH e.y sru

1 0.1 *AJ/£_ •

-92.

I

I
Sample Collected By: ^-- . r-CireytiSo^ / fe- ^C/^.IA£^~ ____ I

•lof 1



I
I
I
I
I
I
I
I

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 37 QC Code: Matrix: Water Tag ID: 2475-37- _

[
Project ID: RSA713P8 Projecjt Manager: Robert Stewart

; Project Desc: Railroad Avenue GW Contamination site - Phase 8
City: West Des Moines State: Iowa

Program: Superfund
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

SITE - NORTH PLUME

Location Desc:

Expected Cone:

_ Latitude;
Longitude:

External Sample Number: W - WDM SUJ-2.-\\03oy

Date(or Circle One: ̂ Low) Medium High)

__ Sample CoJIecJtiipnvStairt:

Time(24 hr)

End:

Laboratory Analyses: ;
Container Preservative Holding Time Analysis

4-40mLVOA viaj_ __ __ 4 Deg C, HCL to pH<2 14 Days '!_ VOCs jn_Water by GC/MS for Low Detection Limits

Sample_Comments:

Do

I

I

f

I
I o*.? ~H

I
I Sample Collected By:

I

/ (£.

lof 1



I
Sample Collection Field Sheet

ASR Number: 2475 Sample Number

Project ID: RSA713P8

US EPA Region 7
Kansas City, KS

: 38 QC Code: _ Matrix: Water Tag ID: 2475-38- _

Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Super-fund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: CX->>r /^ea> /

Expected Cone: (or Circle One

Latitude:
Longitude:

Laboratory Analyses:
Container Preservative

4 - 40mL VGA vial 4 Deg C, HCL to pH<2

Sample Comments:
(N/A)

l̂ cAc \3WL -rYo

f C rSample Collected By: v-- ' **ur/u5«3n
<j

\J * t> • | O_\ it-o/^-s ~ - KlirSa-^ Cneî vk-

External Sample Number: U3~Vl^^- \\Oqo4~ fc£

: <Xa& Medium High) Date Time(24 hr)

Sample Collection: Start: \\ ^ /py- O&; 2-O
End: _ /_/ :

Holding Time Analysis
14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

V 0 XA-.O CsvA»»*AcsiWe/v>Jk I ^

,/ .̂0>Ur
^

1 of 1

1

1

1

1

I

1
§"

I
.
|

I

1

1

1

1

1
1

1

1



1
I
I
I

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 39 QC Code: __ Matrix: Water Tag ID: 2475-39-

Project ID: RSA7I3P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site -Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
, SITE •- NORTH PLUME

1
•
I
I

Location Desc:

Expected Cone:

Latitude:
Longitude:

&CS LcJ«Aer

External Sample Number: (jJ ~~ 5 U) -3-M-O

(or Circle One: Msgw_)Mediurn High) Date

_ _ Sample Collection: Start:

Time(24 hr)

End:

Laboratory Analyses:
Container Preservative Holding Time Analysis

4 - 40mL VGA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

Sample Comments:
(N/A) ;

-

I

•

I

Sample Collected By: G>,

1 of 1



Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 51 QC Code: FB Matrix: Water Tag ID: 2475-51-FB

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: M/E/E Trip Blank sample

External Sample Number: U»-TB~ ItOIOt -

Expected Cone: (or Circle One: Low Medium High) Date

Latitude: __ ____ Sample Collection: Start;.._..u /ot/o^

Time(24 hr)

Longitude: __ End:

I
I
I

I
I

I
4
I

Laboratory Analyses:
Container Preservative

2.zAQB>L VPA vial _ _.,,_..4 Deg C
Holding Time Analysis

.. . ... 7 ... Days.. _ J Methanes-Ethane, Ethene in Water bv GC/FID

I

I

I

I

I

I

I

I

Sample Comments:
(N/A) :"

Sample Collected By:

1 of 1 •



I
I
I
I
I
I
I
i
i
i
i
i
i
i
i
i
i
i

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 53 QC Code: FB Matrix: Water Tag ID: 2475-53-FB

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa
Program: Superfund

Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

Location Desc: LDL VQA Trip Blank sample

External Sample Number: (U~ WTB — It QMO*/

Expected Cone: (or Circle One:/L^ Medium High) Date Time(24 hr)

Latitude: _.__ __ Sample Collection: Start: \V / M/ off O°(. IO
Longitude: ______ End: __/_/__ •: •_._'

Laboratory Analyses:
Container Preservative Holding Time Analysis

4 - 40mL VOA vial 4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

Sample Comments:
(N/A) : ' •

fri' P (

Sample Collected By: . tT

lof 1



ASR Number:

Project ID:
Project Desc:

City:
Program:

Site Name:

Location Desc:

Expected Cone

Latitude:
Longitude:

-Laboratory Ar
Container

4 - 40mLVOA vial

Sample Collection Field Sheet
US EPA Region 7
Kansas City, KS

2475 Sample Number: 54 QC Code: FB Matrix: Water Tag ID: 2475-54-FB

RSA713P8 Project Manager: Robert Stewart
Railroad Avenue GW Contamination site - Phase 8
West Des Moines State: Iowa
Superfund
RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01
SITE - NORTH PLUME

LDL VOA Trip Blank sample

External Sample Number: W ~TT?~ II O"3o4

: (or Circle One: Low Medium High) Date Time(24 hr)

Sample Collection: Start: \\ /"!> /ox,- 05^3$- - - - - . . . . . . . . . . . . . - - i - . - - - - - - - - -
End: / / :

lalyses:
Preservative Holding Time Analysis
4 Deg C, HCL to pH<2 14 Days 1 VOCs in Water by GC/MS for Low Detection Limits

* — —— (r- T- - . . --. .- - = - ——— *^**-J*

Sample Comments:
(N/A)

*

Sample Codec

"-T— r" _ r~i

\ <-\ p I? W4

•

r
ted Bv: / 1 T\V L

/

1 of 1

I

1

1

1

1

1

1

1

1

i

1

1

1

1

1

i
i
i
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Sample Collection Field Sheet
US ERA Region 7
Kansas City, KS

ASR Number: 2475 Sample Number: 55 QC Code: FB Matrix: Water Tag ID: 2475-55-FB

Project ID: RSA713P8 Project Manager: Robert Stewart
Project Desc: Railroad Avenue GW Contamination site - Phase 8

City: West Des Moines State: Iowa

I Program: Superfund
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

SITE - NORTH PLUME

Location Desc: LDL VOA Trip Blank sample

External Sample Number: W -Tfc- ||6M- &
' • ~ '

Expected Cone: (or Circle One: Low Medium High) Date Time(24 hr)

Latitude: ^_ __rT_: ___ __ Sample Collection: Start: J| /01/QJ:
Longitude: ______ End; _/__/__

Laboratory~AnaTyses: -—-—•••-
Container Preservative Holding Time Analysis

4 - 40mL VGA vial _\__ 4 peg C, HCL_to p |̂<2 14 Days 1 VOCs jn_Water_by GC/MS for Low detection Limits

Sample Comments:
(N/A)--:-- r-.-----~--.-'-'. - ••:.--_-:•.•:.... • ...:^.:.. .:.:.•::..——. .. •.--::.-..

I
I
I
I
I
I
. JJU• Sample Collected By: ^' )m '

I lof 1
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Appendix D
£ Chain of Custody Records
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I n \*~ +-.J

CHAIN OF CUSTODY RECORD V£/.*V
ENVIRONMENTAL PROTECTION AGENCY REGION VII

1

1

1

I

V
..T'V.S51«S -\

±

t.

I"

"WfZ?!' '

I

r
i
i
i
i
i
i

ACTIVITY LEADEFUPrint) 1 NAME OF SURVEY OR ACTIVITY |U
"Bob S^utfit/V IK & 4ve£U^- PU-u* 6 T

ATE OF COLLECTION . . SHEET

-Tj^-fe^ i H I
CONTENTS OF SHIPMENT

SAMPLE
NUMBER

^^75T-/5"
'3~L\~75~-/b
a4~75~- l^
5,H75--,?O
•zq7>" 5/-/fc
147*- 53"- £P
J*7 ^V"*?C*^ \ *" y

£^\^ £ " 1 Q
^D\^^1t=>'•m _- 13*2*2.Hn 5" -^BF

7 Kir-M&* ————

-2^1 5- -Z3
'Z.̂ S-t*/- ,
^MHS-î R:

W75'tt
^415- 2.7
2H"?5"-2.S
/2-.ij"j£— il
/^</75'-3o
^ î 5~-̂ »,
2<475T'-^?'fl>

^ ___

CUBITAINER
ii±2U»4

BOTTL?"1 1 BOHLE
l/C<v 2. ftvOA SET
-SSfftE '̂djT/ VIALS EA|

NUMBERS OF CONTAINERS PER SAMPLE NUMBER

- ., ,-,,:;.,. ..

4
: ..̂ -.

—— •-"-::•:-

-.....—- --.

i±
4

: . ,.-.::-.V~-,

1

-_...|^__...

....__•,.:

• -

. ———— . ——

- — - ——— -

. - -r--.

1

I

T.4 .*-

.vw^:-,-.,^-..

-..-. _• . . . : —

,̂ -.- ....... ...

- •

—-».

,_.,. . .

•-••-• - •

,-^:^>,

i
^-•..'\i-.'..
r-^

-:.r--~^-.-

. .. _.~-4—

V "

\

I
I
i
1
1

H~-_ .̂,..
1

- . 'V . ; : : . .
I

,„ ..(.,;...
1

:.|.,.

I

t
1
\
\

\
....,,.,.,.

1

I

}(

fr

y
Y
^
y
X
X
V
x
A
^
X
X
X
Y
X
/\

)(
vX"

X
/

g

-

c
Ol

. _

1

—

otner

_...

RECEIVING LABORATORY
REMARKS/OTHER INFORMATION
(condition of samples upon receipt. „

other sample numbers, etc )

i

. •-. --- • - -..-. ...,=..•=.-,.= -

. ,- . • • „ . . „ , . . - . ,;.„,..:.-. .v .,, ... ,,.„,.„.._..

... —— ,.-....-.,.. . , . — ,_ — ., —— .

. . . .

.. - ...... .... ,.... . . ' . . . . . . . . . . .

. . . . • -

-^_. — — — .„.,..... ......... _ . __ „ . „ .

,...^.. --.--, n-.,.-- . . . . . . . .,-,„ .-,1—.̂ ,.._,,.

i
f

• • - - • • • • - - - -_. - . . .
- - - - --•.- ——— — .. . ^ . .. - -^ -«-. r. ... . ;

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT

J^O PIECE(S) CONSISTING 0

"^ ' ICE CHESTIRV OTHER .

F ROXIFS) ^C COMMERCIAL CARRlEf
__ COURIER
__ SAMPLER CONVEYED

,. Yek fz-f

PERSONNEL CUSTODY RECORD
FtELINQUISHKDBlhtSAMPLER) DATE TIME RECJEIVEDBY

XI SEALED / UNSEALED f~ ^^EALED UNSEALED f

RELINQUISHED BY DATE TIME FTECEIVED BY

~I SEALED UNSEALED r ~l SEALED UNSEALED f
RELINQUISHED BY DATE TIME RECEIVED BY

~l SEALED UNSEALEOP "1 SEALED UNSEALEDf

#W67^ l«? 7/?5^
(SHIPPING DOCUMENT NUMBER)

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE OF CUSTODY

7-EPA-9262(Revised 5/85)



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

I
ACTIVITY LEADER(Print) NAME OF SURVEY OR ACTIVITY DATE OF COLLECTIO

CONTENTS OF SHIPMENT

1SAMPLE
NUMBER

TYPE OF CONTAINERS

CUBITAINER BOTTLE
4VOASET
/ VIALS EA)

NUMBERS OF CONTAINERS PER SAMPLE NUMBER

SAMPLED MEDIA RECEIVING LABORATORY
REMARKS'OTHCR INFORMATION
(condition ol samples upon receipt.

other sample numbers, etc I

V
Y

i:£

&

- i

1
1

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT

I CONSISTING OF.

. ICE CHEST(S); OTHER _

. BOX(ES) _&_ COMMERCIAL CARRIER:.
___COURIER
___SAMPLER CONVEYED (SHIPPING DOCUMENT NUMBER)

PERSONNEL CUSTODY RECORD
DA TT f FME R E C I V E D BY

sEALED UNSEALED P

REASON FOR CHANGE OF CUSTODY

1
WELINCJUISHED^Y

~| SEALED

DATE TIME

UNSEALED [~

RECEIVED BY

"1SEALED

REASON FOR CHANGE OF CUSTODY

UNSEALED T
RELINQUISHED BY DATE TIME

~1SEALED UNSEALED^

RECEIVED BY

"1 SEALED

REASON FOR CHANGE OF CUSTODY

UNSEALED[~ 4
7-EPA-9262(Revised 5/85)



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

ACTIVITY LEADER(Prir t) .

CONTENTS OF SHIPMENT

SAMPLE
NUMBER

x3_47$^q

^75-10
O.<+7<?-\\
;w<^-3#
^•7^34
p-475"-5VfB

— — — ——

1 NAME OF SURVEY OR ACTIVITY ClAÎ OF COLLECTION S^EET4--43nr«M H I
' • • ./.i-. . .

•*»__^«?

TYPE OF CONTAINERS *• •

CUBITAINER BOTTLflî V BOHLE
-y. V<K i<*

BOHLE
' •VOASET
/VIALSEA)

NUMBERS OF CONTAINERS PER SAMPLE NUMBER

4
4-
4

- £~j

1

V

— — — —

DESCRIPTION OF SHIPMENT

3~T PIECE(S) CONSISTING OF

"3- ICE CHEST(S): OTHER

PERSONNEL CUSTODY RECORD
FIELINQUISHEOAY (SAMPLER)

") SEALED ' UNSEALED\f
RELINQUISHED BY : 1

ISEALED UNSEALED F
RELINQUISHED BY

~] SEALED UNSEAL-EOF

— — — -

I

I

\

1

I

'.I

I

SAMPLED MEDIA

* 8 1 1

other

' j;

RECEIVING LABORATORY
REMARKS/OTHER INFORMATION
(condition ot samples upon receipt,

other sample numbers, etc.)

. '* ,V. . • • - ;?

• -iHl-
. "**•//

' •'.-:'

MODE OF SHIPMENT

BOX(ES) COMME
rnnniP

X

_*

RCIAL CARRIER
R

.

^-SAMPLER CONVEYED (SHIPPING DOCUMENT NUMBER)

DATE TIME RECEIVED BY^-^

Q-^IV-S — | SEALED UNSEALED^

DATE TIME RECEIVED BY

ISEALED UNSEALED f
DATE TIME RECEIVED BY

"^SEALED UNSEALEDP

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE OF CUSTODY

REASON FOR.CHANGE OF CUSTODY i

7-EPA-9262(Revised 5/85)
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Airbills



* USA Airbillt I M -
I"L /f\H
I / *^ /

Sender's FedEx
Account Number

4a Express Package Service
ST hdEx PripntyOvemight n FedEx Standard Overnight H FedEx first Overnight .
r*?. mxtbtaJntuiiHHiHiu '• NdabuitifiiBftBnifion • " Earljastiwitboijnaamafnmo-

to ISO Uo.
Dihtrv cawBtoteit n»vbt htw b Mm* anct

Sender's
Phone!913,458-2171

BLACK&VEATCH SPECIAL PRQJ CORP

T~] FedEx 2Day*
* -

FedEx Express Saver*
' TMdbuMitiy.•<: •

Cjtv

66Q1 COLLEGE BLVD

OVERLAND PARK

4b Express Freight Service . . , , , , ; : , , , : . .

Q NStatadB^8'81*1 0 FedEx2DaVFreight

„ _ . f JSOIta.
D«»«v conrninmiit mayb tatn In torn mi.

D FedEx 3Day Freight
• • • TOrdbuiinatton * •• •'•"

.
State

KS 66211
5 Packaging
Q FedEx.letter* D FedEx Pak*

I
STfJther

ial Billing Reference f-t L \ 4M.
iwilpptty on vnnicii. ' • ^^ - ̂ ^

ir Internal Billii
6 . Special Handling

, Saturday Defivery n Sunday Defivery r-, HOID Weekday )-. HOLD Saturday
1 &St»*£SS* LJAwWfch-iw&ekrt.r UwFe^KaSn LJ at FedEx Locrit

NdExHntOMnigtl
OamttmiftatBii 0™rtgt«B«KtZ]Pcoita

Don Ab tUfma ccnoln dangnoa (ood»?

£.&«
Du>a»f«JlSooilmnn«lM»rap[»<l.if.iiE»|mtoa>i>

Location

D Dry Ice
OryUi

CH Cargo Aircraft Only

*, PaV™n« îL— r̂̂ ^ .̂c^eiiH,̂ ^ ,̂
., D Recipient n™rdParty O Credit Card Q Cash/Check

Kl ZIP Total PackajM IdtalVMghl

I

I

N E W P e e l a n d S t i c k F e d E x U S A A i r b i l l
See back for application instructions.

Questions? Call 1-800*Go«FedEx* (800-463-3339)
' ' • • Vblt our WBD site rt www.fwlox>cofn

Byusir>gttiisAirb»v»agreetoth<iMivicecon*nraontlwbackotthi3Airtiill
* andjnourcunafltSereiCBGuKte.incluctingtBnnsttut&nttburBafaity. >

Total Declared Value*

$,. . .00
FedEx UsoOnly

8 Release Signature

O108065334 "
SRP 791-to. Dtt 11/M-Pin *1S«13S-C 119443 FWEz'PMKTO n U.

.USA Airbill ^ 7E11 hfl3fi
Sender's FedEx
Account Number

Bomjany.

4a Express Package Service ' ' Packages up to ISO tot. (
, DtiwycomnllininiwlKliariniornirMl
FedEx Prio^rOvemight. , [~] FedEx StandardOvemight̂  Q FedEx First Ovarriightj

(MwttytDsalacthicBtiaiu

I I FedEx Express Saver*
•—' TnHI»£«>div

(

MlrimumchatcffO

BLACK8/.VEATCH SPECIAL PRQJ CORP 4b Express Freight Service

6601 COLLEGE BLVD

Dalvtry conimimwm maybi tattr m now arm,

1 FedEx SDayFreigrrt

OVERLAND PARK KS ap 66211
5 Packaging
El FedExLatter* FedEx Pak*

tu
; /« I *2 M °VO I •> I •

hdubtl
"Ubt, nd

Recipient's
Name

^ \ Q ^\ JI f ^\*> PvQV^lgT

6 Special Handling '
I—i Saturday Ovfivety i—i Sunday Defiveiy

,Phone (

pi.Yes
I—lAiponicM

ShippViDidanlan nam

^sffiSn ng«***L
totalactloeilonr..

Dry Ice

Cargo Aircraft Only

7 Payment ffii
Sender . Q Recipient Q Third Party Q Credit Card' Q Cash/Check
Ant No. 'n SKtion 1

Exp.

State ZIP Total Package* ToW Weight

I

NEW Peel and St ick FedEx USA Airbi l l
See back for application instructions.

Questions? Call 1-800-Go-FedEx* (800-463-3339)
VWt our Web ttte M iwww.fMlox.eain

By using flu Aatffl you agree to the senice corKfitkxu on the back of this AottB
end 'm an conn Semica Guide, inchnling tarns ttat Emit our BabSty.

Total Declared IMuat

$ 01

tQurfabiilyiiliniittil 10 SUP urtenymiilecljreahiglnf value. SwtocHofdmiH.
FudBiUwOttly

0108065334
tDd9fiwtJiairî

and agree to mdcmnify and hold ut h
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Analytical Results
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Railroad Avenue Site: Phase 8 RI, November 2004
"Detected parameters only

ANALYTE = ALL Sample No.
Result of primary sample analyte = ND ug/L MW-4

Result of duplicate sample analyte = ND ug/L MW-4-D

RPD= 0%

ANALYTE = cis-1,2-DCE Sample No.
Result of primary sample analyte = 1 .9 ug/L WDMW-6

Result of duplicate sample analyte = 2.4 ug/L WDMW-6-D

RPD = -23%

RPD = relative percent difference
RPD = (D1-D2)/(0.5(D1+D2))
RPD goal +/-20 percent for water media (BVSPC 2002a)

1 Railroad Avenue Site
Phase 8 RI Summary Report • 1 Ol 1 46124.109
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• r.7.7
United States Environmental Protection Agency

Region 7
901 N. 5th Street

Kansas City, KS 66101

Date: o NOV 20Q
Subject:1 Transmittal of Sample Analysis Results for ASR #: 2475

Project ID: RSA713P8
Project Description: Railroad Avenue GW Contamination site - Phase 8

From: Dale IT Bates, Director
Regional Laboratory, Environmental Services Division

To: Robert Stewart
SUPR/IANE

Enclosed are the analytical data for the above-referenced Analytical Services Request (ASR) and
Project. The Regional Laboratory has reviewed and verified the results in accordance with procedures
described in our Quality Manual (QM). In addition to all of the analytical results, this transmittal
contains pertinent information that may have influenced the reported results and documents any
deviations from the established requirements of the QM.

Please contact us within 14 days of receipt of this package if you determine there is a need for any
changes. Please complete the enclosed Customer Satisfaction Survey and Data Disposition memo for
this ASR. i

If you have any questions or concerns relating to this data package, contact our customer service-line———
at 913-551^5295.

Enclosures

cc: Analytical Data File.

Page 1 of 28



ASR Number: 2475 Summary of Project Information 11/29/2004 *

n
Project Manager: Robert Stewart Org: SUPR/IANE Phone: 913-551-7654

Project ID: RSA713P8
Project Desc: Railroad Avenue GW Contamination site - Phase 8

Location: West Des Moines State: Iowa Program: Superfund •
Site Name: RAILROAD AVENUE GROUNDWATER CONTAMINATION Site ID: A713 Site OU: 01

SITE - NORTH PLUME n
Purpose: Site Characterization

1
Explanation of Codes, Units and Qualifiers used on this report

_
sample for quality control purpose. reported.

_ = Field Sample Deg C = Degrees Celsius H
FB = Field Blank NTU = Nephelometric Turbidity Units
FD = Field Duplicate . SU = Standard Units (pH) _

mg/L = Milligrams per Liter H
ug/L = Micrograms per Liter

umhos/cm = Micromhos per Centimeter B

Data Qualifiers: Specific codes used in conjunction with data values to provide additional information
on the quality of reported results, or used to explain the absence of a specific value.

(Blank) = Values have been reviewed and found acceptable for use. H
J = The identification of the analyte is acceptable; the reported value is an

estimate.
U = The analyte was not detected at or above the reporting limit. 9

UJ = The analyte was not detected at or above the reporting limit. The reporting
limit is an estimate.

Page 2 of 28
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1
_ ASR Number: 2475
| Project ID: RSA713P8

Sample Information Summary
Project Desc: Railroad Avenue GW Contamination site

1 Sample QC
No Code Matrix Location Description
——————————————————— : ————————————————————

i - ;

' :::;
• 3- FD

{

5-

1 '--•

1 8- _
-

-'
9- :

1
11 - _

1 15 - _

I 6

•| 17 - _

1 Q

1
19-

1
20-

1
21 -

1
22 -

I »-

1 -

Water MW-9

Water MW-2 ,

Water MW-4

Water MW-4/Field Duplicate of sample 3

Water MW-6

Water MW-12

Water MW-11

Water MW-7

Water 'MW-5

Water MW-8

Water West Des

Water West Des

Water West Des

Water West Des

Water West Des

,

Water West Des

Water West Des"

! Water West Des
i

i Water West Des
1

i - •

! Water West Des

i

Moines Well 20

- -

Moines Well 18

Moines Water Well 13

Moines Water Well 21

Moines Water Well 15

Moines Water Well 17

Moines Water Well 19

Moines Water Well 7

Moines Water Well 12

Moines Water Well 6

• 24 - FD Water WDMW Well 6/Field Duplicate of

1
-

External
Sample No

W-MW-9-
110204 .
W-MW-2-
110204
W-MW-4-
110204 .
W-MW-4-
110204-
D
W-MW-6-
110304
W-MW-
12-
110304
W-MW-
11-
110304
W-MW-7-
110404
W-MW-5-
110404
W-MW-8-
110404
W-
WDMW-
20-
110104
W-
WDMW-
18-
110104
W-
WDMW-
13-
110204
W-
WDMW-
21-
110204 .
W-
WDMW-
15-
110104
W-
WDMW-
17-
110104
W-
WDMW-
19-
110204
W-
WDMW-
7-110204
W-
WDMW-
12-
110204
W-
WDMW-
6-110204
W-

Page 3 of

Start
Date

11/02/2004

11/02/2004

11/02/2004

11/02/2004

11/03/2004

-11/03/2004

11/03/2004

11/04/2004

11/04/2004

11/04/2004

11/01/2004

11/01/2004

11/02/2004

11/02/2004

11/01/2004

11/01/2004

11/02/2004

11/02/2004

11/02/2004

11/02/2004
' - - - • -

11/02/2004

28

Start End
Time Date
10:05

12:31

15:53

15:53

09:50

13:02

14:55

09:40

11:25

15:35

15:30

16:10

08:55

09:40

15:05

15:55

10:05

10:55

11:45

13:30

13:31

11/29/2004

- Phase 8

End Receipt
Time Date

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/04/2004

11/04/2004

11/04/2004

11/05/2004

11/05/2004

11/05/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004



ASR Number: 2475
Project ID: RSA713P8

Sample QC
No Code Matrix

Sample Information Summary
Project Desc: Railroad Avenue GW Contamination site

Location Description

sample 24

26 -_

27 -_

28 -_

29 -_

30 -_

31 -_

32- _

33- _

34 -_

35 -_

36 -_

37 -_

38- _

39 -_

51 - FB

53 - FB
54 -FB

55- FB

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water

Water
Water

Water

West Des

West Des

West Des

West Des

West Des

West Des

West Des

West Des

West Des

West Des

West Des
sample 1

West Des
sample 2

West Des
sample

West Des
sample 3

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

Moines Water Well

14

22

25

24

23

4

8

9

1

3

Moines-Surface Water

Moines-Surface Water

Moines - Rinsate Blank

Moines-Surface water

M/E/E Trip Blank sample

LDL VGA Trip Blank sample
LDL VOA Trip Blank sample

LDL VOA Trip Blank sample

External
Sample No

WDMW-
6-
110204-
D
W-
WDMW-
14-
110204
W-
WDMW-
12-
110204
W-
WDMW-
25-
110204
W-
WDMW-
24-
110204
W-
WDMW-
23-
110204
W-
WDMW-
4-110304
W-
WDMW-
8-110304
W-
WDMW-
9-110304
W-
WDMW-
1-110304
W-
WDMW-
3-110304
W-
WDMSW-
1-110304
W-
WDMSW-
2-110304
W-WDM-
110404-
RB
W-SW-3-
110404
W-TB-
110104-
M/E/E

W-TB-
110304
W-TB-
110104-
VOA

Page 4 of

Start
Date

11/02/2004

11/02/2004

11/02/2004

11/02/2004

11/02/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/04/2004

11/04/2004

11/01/2004

11/04/2004
11/03/2004

11/01/2004

28

Start End
Time Date

14:

14:

15:

15:

16:

09:

09:

10:

13:

16:

15:

15:

08:

13:

16:

09:
09:

16:

20

40

20

50

15

20

50

25

45

00

30

43

20

45

25

10
38

20

11/29/2004

- Phase 8

End Receipt
Time Date

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/03/2004

11/04/2004

11/04/2004

11/04/2004

11/04/2004

11/04/2004

11/04/2004

11/04/2004

11/05/2004

11/05/2004

11/03/2004

11/05/2004
11/04/2004

11/03/2004

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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ASR Number:2475 RLAB Approved Analysis Comments 11/29/2004
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8

Analysis Comments About Results For This Analysis

1 Chloride in Water
Lab: Region 7 EPA Laboratory - Kansas City, Ks.
Method: EPA Region 7 RLAB Method 3135.11A
Samples: l-_ 2-_ 3-_ 3-FD 5-_ 7-_ 8-_

9-_ 10-_ ll-_

Comments:
(N/A)

1 Conductivity by Field Measurement
Lab: (Field Measurement)
Method: Measurement of field parameter (no SOP)
Samples: 1-_ 2-_ 3-_ 3-FD 5-__ 7-_ 8-_

9-_ 10-_ ll-_ 15-_ 16-_ 17-_ 18-_
19-_ 20-_ 21-_ 22-_ 23-_ 24-_ 24-FD
26-_ 27-_ 28-_ 29-_ 30-_ 31-_ 32-_
33-_ 34-_ 35-_ 36-_ 37-_ 39-_

Comments:
(N/A)

1 Metals in Water by ICP
Lab: Region 7 ESAT Contract Lab (In-House)

Method: EPA Region 7 RLAB Method 3122.3B
Samples: 1-_ 2-_ 3-_ 3-FD 5-_ 7-_ 8-_

9-_ 10-_ ll-_

Comments:
(N/A)

1 Methane, Ethane, Ethene in Water by GC/FID
Lab: REAP Contract Lab (Out-Source)
Method: Similar to RECAP SOP for Methane, Ethane, and Ethene (see comments)
Samples: 1-_ 2-_ 3-_ 3-FD 5-_ 7-_ 8-_

9-_ 10-__ 11-_ 51-FB

Comments:

1 Nitrogen, Nitrate in Water
Lab: Region 7 EPA Laboratory - Kansas City, Ks.
Method: EPA Region 7 RLAB Method 3133.2F
Samples: l-_^ 2-_ 3-_ 3-FD 5-_ 7-_ 8-_
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I
ASR Number:2475 RLAB Approved Analysis Comments 11/29/2004 •

Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 *

Analysis Comments About Results For This Analysis I

Samples: 9- _ 10- _ 11- _ _

Comments:
(N/A) *

1 pH of Water by Field Measurement •
Lab: (Field Measurement)
Method: Measurement of field parameter (no SOP) I
Samples: 1- _ 2-_ 3- _ 3-FD 5- _ 7- _ 8- _

9-_ 10-_ ll-_ 15-_ 16-_ 17-_ 18- _ •
19- _ 20-_ 21-_ 22- _ 23- _ 24- _ 24-FD |
26-_ 27-_ 28-__ 29-_ 30-_ 31-_ 32- _
33- _ 34-_ 35- _ 36- _ 37- _ 39- _ •

Comments:
(N/A) •

1 Sulfate in Water . I
Lab: Region 7 EPA Laboratory - Kansas City, Ks.

Method: EPA Region 7 RLAB Method 3135. 3C I

Samples: l-_ 2-_ 3-_ 3-FD 5-_ 7-_ 8- _

Comments:

m

I1 Sulfide in Water
Lab: Region 7 EPA Laboratory - Kansas City, Ks.

Method: EPA Region 7 RLAB Method 3135. 8C I

Samples: l-_ 2-_ 3-_ 3-FD 5-_ 7-_ 8- _
9-_ 10-_ ll-_ -

Comments:

1 Temperature of Water by Field Measurement I
Lab: (Field Measurement)
Method: Measurement of field parameter (no SOP) •
Samples: 1- _ 2- _ 3- _ 3-FD 5- _ 7-_ 8- _

9- _ 10- _ 11- _ 15- _ 16-_ 17-_ 18- _ .
19-_ 20-_ 21- _ 22- _ 23- _ 24- _ 24-FD I
26-_ 27-_ 28-_ 29- _ 30-_ 31-_ 32- _
33-_ 34-_ 35-_ 36-_ 37-_ 39-_ _

Page 6 of 28
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ASR Number:2475 RLAB Approved Analysis Comments 11/29/2004
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8

Analysis Comments About Results For This Analysis

Comments:
(N/A)

1 Total Dissolved Oxygen in Water by Field Measurement
Lab: (Field Measurement) .
Method: Measurement of field parameter (no SOP)
Samples: 1-_ 2-_ 3-_ 3-FD 5- 7-_ 8-_

Q™ '
1 Q«

26-Z
33-_

10- _
20-_
27-_
34-_

11- _
21- _
28-_
35-_

15- _
22-_
29-_
36-_

16- _
23-_
30-_
37-_

17-_
24-_
31- _
39-_

18-_
24-FD
32-_

Comments:
(N/A)

Total Organic Carbon in Water
Lab: REAP Contract Lab (Out-Source)
Method: Similar to EPA SW846 Method 9060 or StandardMethods (20th Edtion) 5310 B,

C, or D (see comments) "
Samples: 1-_ 2-_ 3-_ 3-FD 5-_ 7^_ 8-

Comments:
(N/A)

Turbidity of Water by Field Measurement
Lab: (Field Measurement)
Method: Measurement of field parameter (no SOP)
Samples: 1-.1- _

i<TL
26-_
33-_

2- _

20-Z
27-_
34-_

3- _

21-Z
28-_
35-_

3-FD

22-H
29-_
36-_

5- _

23-_
30-_
37- _

7- _

24-_
31- _
39-_

8- _

24-FD
32- _

Comments:
(N/A)

VOCs in Water by GC/MS for Low Detection Limits
Lab: Contract Lab Program (Out-Source)
Method: CLP Statement of Work
Samples: 1-_ 2-_ 3-_ 3-FD 5-_ 7-_ 8-_

19-_ 20-_ 21-_ 22-_ 23-_ 24-Z 24-FD
26-_ 27-_ 28-_ 29-_ 30-_ 31-_ 32-_
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I
ASR Number:2475 RLAB Approved Analysis Comments 11/29/2004 .

Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 8

Analysis Comments About Results For This Analysis I

Samples: 33-_ 34-_ 35-_ 36-_ 37-_ 38-_ 39-_
53-FB 54-FB 55-FB I

Comments:
Methyl tert-butyl ether in sample -7 was J-coded. Although the analyte in question has been I
positively identified in the sample, the quantitation is an estimate (J-coded) due to low recovery ™
of surrogate analyte in this sample. The actual concentration for this analyte may be higher
than the reported value. •

Trichlorofluoromethane, 1,1-dichloroethene, l,l,2-trichloro-l,2,2-trifluroethane, methyl
acetate, methyl tert-butyl ether, 1,1,1-trichloroethane, carbon tetrachloride, and 1,2- •
dichloroethane in samples -1, -7, -18, -20, -24FD, -27, and -29; cis-l,3-dichloropropene, I
trans-l,3-dichlorpropene, and 1,1,2-trichloroethane in samples -5, -7,
-8, -26 and -28; 4-methyl-2-pentanone and 2-hexanone in sample -38; and 1,1,2,2- _
tetrachloroethane and l,2-dibromo-3-chloropropane in samples -1, -5, -7, -10, I

-20, -24FD, -26, -27, -28, -30, -32, -37, -38, -53FB, and -55FB were UJ-coded. These •
analytes were not found in the samples at or above the reporting limit, however, the reporting,
limit is an estimate (UJ-coded) due to low recoveries of surrogate analytes. The actual •
reporting limit for these analytes may be higher than the reported value. |

Toluene and chlorobenzene were UJ-coded in sample -24. These analytes were not found in the •
sample at or above the reporting limit, however, the reporting limit is an estimate (UJ-coded) I
due to low recovery of these analytes in the laboratory matrix spike. The actual reporting limit
for these analytes may be higher than the reported value.

Slight methylene chloride contamination was found in the laboratory method blank. Only B
samples containing this analyte at a level greater than ten times the contamination level of the
blank are reported without being qualified. All samples that contained this analyte but at a •
level less than ten times the contamination in the blank have the result U-coded indicating that |
the reporting limit has been raised to the level found in the sample. Samples affected were:
-2, -3, -7, -8, -15, -17, -18, -19, -20, -21,-22, -23, -24, -24FD, -26, -27, -28, -29, -30, -31, - -
33, -35, -36, and -54FB. •

I

I

I

I

I
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ASR Number: 2475
Project ID: RSA713P8

Analysis/ Analyte

RLAB Approved Sample Analysis Results
Project Desc: Railroad Avenue GW Contamination

Units 2-

11/29/2004
site - Phase 8

3-_ 3-FD

1 Chloride in Water
Chloride mg/L -

1 Conductivity by Field Measurement
Conductivity umhos/cm

1 Metals in Water by ICP
Iron ug/L

1 Methane, Ethane, Ethene in Water by GC/FID
Ethane ug/L
Ethene ug/L
Methane . ug/L

1 Nitrogen, Nitrate in Water
Nitrate as Nitrogen mg/L

1 pH of Water by Field Measurement
PH su

1 Sulfate in Water
Sulfate mg/L

1 Sulfide in Water
Sulfide mg/L

1 Temperature of Water by Field Measurement
Temperature Deg C

1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L

1 Total Organic Carbon in Water
Total Organic Carbon mg/L

1 Turbidity of Water by Field Measurement
Turbidity NTU

1 VOCs in;Water by GC/MS for Low Detection Limits
Acetone ug/L
Benzene ug/L
Bromochlorbmethane ug/L
Bromodichloromethane ug/L
Bromoform ug/L
Bromomethane ug/L
2-Butanone ug/L
Carbon Disulfide ug/L
Carbon Tetrachloride ug/L
Chlorobenzene ug/L
Chloroethahe ug/L
Chloroform ug/L
Chloromethane ug/L
Cyclohexane ug/L
l,2-Dibromo-3-Chloropropane ug/L
Dibromochloromethane ug/L
1,2-Dibromoethane ug/L
1.2-Dichlorobenzene ug/L
1.3-Dichlorobenzene ug/L
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104

1075

2130

2U
3 U
1 U

0.03 U

6.9

230

1.64

14.0

0.5

1 U

3.5

5.0U
0.50 U
0.50U
0.50 U
0.50 U
0.50U

5.0 U
0.50U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U

96.6

1134

3700

2 U
3 U
5

0.25

6.9

291

0.033

14.3

0.5

1 U

0.2

5.0 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

99.5

1030

1920

2U
3D
1 U

0.03 U

6.8

243

0.075

14.7

0.5

1.1

-1-7

5.0 U
0.50U
0.50U
0.50U

0.50 U
0.50U

5.0 U
0.50U
0.50U
0.50 U

0.50U
0.50:U
0.50 U
0.50U
0.50 U
0.50U
0.50U
0.50 U
0.50 U

103

1030

1960

2 U
3 U
1 U

0.03 U

6.8

236

0.079

14.7

0.5

1U

-1.7

5.0 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U



ASR Number: 2475
Project ID: RSA713P8

Analysis/ Analyte

1,4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1.2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone
Isopropylbenzene
Methyl Acetate
Methyl tert-butyl ether
Methylcyclohexane
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,1,2-Trichlorotrifluoroethane
Vinyl Chloride
total Xylene

RLAB Approved Sample Analysis Results 11/29/2004
Project Desc: Railroad Avenue GW Contamination site - Phase 8

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
ug/L
ug/L
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1- _

0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 UJ

6.6
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U

0.50 UJ
0.50 UJ
0.50U
0.50 U

5.0 U

0.50 U
0.50 UJ

6.5
0.50 U
0.50 U
0.50 U

0.50 UJ •
0.50U
3.3

0.50 UJ
0.50 UJ
0.50 U
0.50 U

2- _

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0U
0.50 U
0.50 U
2.6

0.50U
0.73 U

5.0 U

0.50 U
0.50 U

0.50 U
0.50U
0.50 U
0.50U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

1.7
0.50U

3- _

0.50U
0.50U
0.50U
0.50U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50U
0.50U
0.50U
0.58 U

5.0 U

0.50 U
0.50U

0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U

3-FD

0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50U
0.50 U
0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50U
0.50U
0.50 U
0.50U

5.0U
0.50 U
0.50 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8

Analysis/ Analyte Units 5-_ 7-_ 8-_ 9-_

1 Chloride in Water
Chloride mg/L . 95.9 94.0 75.7 90.6

1 Conductivity by Field Measurement
Conductivity umhos/cm 1284 1250 997 1156

1 Metals in Water by ICP
Iron , ug/L 984 4620 4720 637

1 Methane, Ethane, Ethene in Water by GC/FID
Ethane ] . • ug/L 2U 2 U 2U 21)
Ethene : ug/L 3U 3U 3 U 3D
Methane ug/L 1U 2 1 U 3

1 Nitrogen, Nitrate in Water
Nitrate as Nitrogen rng/L 0.26 0.03 U 0.03 U 0.52

1 pH of Water by Field Measurement
pH SU 6.8 6.9 7.1 6.8

1 Sulfate in Water
Sulfate mg/L 387 311 54.5 245'

1 Sulfide in Water
Sulfide mg/L 0.010 U 0.010 U 0.035 0.010 U

1 Temperature of Water by Field Measurement
Temperature Deg C 15.7 13.4 12.4 16.3

1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L 0.8 0.6 . 0.5 0.4

1 Total Organic Carbon in Water
Total Organic Carbon mg/L 1U 1U 2.7 1U

1 Turbidity of Water by Field Measurement
Turbidity • NTU -0.8 -0.6 4.2 3.7

1 VOCs in Water by GC/MS for Low Detection Limits
Acetone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Benzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Bromochioromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Bromodichloromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U

Bromoform ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Bromomethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Carbon Disulfide ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Carbon Tetrachloride ug/L 0.50 U 0.50 UJ 0.50 U 0.50 U
Chlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Chloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Chloroform ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Chloromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Cyclohexane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
l,2-Dibromd-3-Chloropropane ug/L 0.50 UJ 0.50 U] 0.50 U 0.50 U
Dibromochloromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromoethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.2-Dichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.3-Dichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
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ASR Number: 2475

Project ID: RSA713P8

Analysis/ Analyte

1,4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1.2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone
Isopropylbenzene
Methyl Acetate
Methyl tert-butyl ether
Methylcyclohexane
Methylene Chloride
4-Methyl-2-Pentanone

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,1,2-Trichlorotrifluoroethane
Vinyl Chloride
total Xylene

RLAB Approved Sample Analysis Results 11/29/2004

Project Desc: Railroad Avenue GW Contamination site - Phase 8

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
ug/L
ug/L
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5- _

0.50 U
0.50 U
0.50U
0.50 U
0.50U
4.8

0.50 U
0.50 U

0.50 UJ
0.50 UJ
0.50 U

5.0U
0.50 U
0.50U
0.50 U
0.50 U
0.50U

5.0 U

0.50 U
0.50 UJ
. 5.2
0.50U
0.50 U
0.50 U
0.50 U

0.50 UJ
2.5

0.50U
0.50U
0.50 U
0.50 U

7- _

0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 UJ
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 UJ
0.50 U

5.0 U
0.50 U

0.50 UJ
1.7 J

0.50 U
0.76 U

5.0 U

0.50 U
0.50 UJ
0.50U
0.50U
0.50U
0.50 U

0.50 UJ
0.50 UJ
0.50U

0.50 UJ
0.50 UJ
0.66
0.50U

8- _

0.50 U
0.50 U
0.50 U
0.50 U
0.50U

3.6
0.50 U
0.50U

0.50 UJ
0.50UJ
0.50U

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.59 U

5.0 U

0.50 U
0.50 U
0.50 U
0.50U
0.50U
0.50 U
0.50U

0.50 UJ
0.50U
0.50 U
0.50U

5.8
0.50 U

9- _

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
170
1.0

0.50 U
0.50 U
0.50 U
0.50U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U

2.8
0.50 U

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
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ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8

Analysis/ Analyte Units 10-_ 11-_ 15-_ 16-_

1 Chloride in Water
Chloride mg/L 39.7 44.9

1 Conductivity by Field Measurement
Conductivity umhos/cm 1169 1270 422 582

1 Metals in Water by ICP
Iron ug/L 3370 4370

1 Methane, Ethane, Ethene in Water by GC/FID
Ethane ug/L 2 U 4
Ethene ug/L 3D 3 U
Methane ug/L 7 210

1 Nitrogen, Nitrate in Water
Nitrate as Nitrogen mg/L 0.03 U 0.03 U

1 pH of Water by Field Measurement
pH SU 6.9 6.9 7.4 7.3

1 Sulfate in Water
Sulfate mg/L 206 389

1 Sulfide in Water
Sulfide mg/L 0.010 U 0.105

1 Temperature of Water by Field Measurement
Temperature Deg C 13.4 13.4 15.6 13.8

1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L 0.3 0.1 7.7 8.4

1 Total Organic Carbon in Water
Total Organic Carbon mg/L 1.7 1.7

1 Turbidity of Water by Field Measurement
Turbidity • NTU 5.5 7.0 0.0 0.0

1 VOCs in Water by GC/MS for Low Detection Limits
Acetone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Benzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Bromochloromethane / ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Bromodichloromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U

Bromoform ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Bromomethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
2-Butanone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Carbon Disulfide ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Carbon Tetrachloride ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Chlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Chloroethane . ug/L 0.50 U 0.50 U 0.50 U . 0.50 U
Chloroform ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Chloromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Cyclohexane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
l,2-Dibromo-3-Chloropropane ug/L 0.50 UJ 0.50 U 0.50 U 0.50 U
Dibromochloromethane . ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1,2-Dibromoethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.2-Dichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.3-Dichlorobenzene ug/L 0-50 U 0.50 U 0.50 U 0.50 U
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ASR Number: 2475
Project ID: RSA713P8

Analysis/ Analyte

1,4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1.2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone
Isopropylbenzene
Methyl Acetate
Methyl tert-butyl ether
Methylcyclohexane
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene
1.1.1-Trichloroethane
l,l<2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1.1.2-Trichlorotrifluoroethane
Vinyl Chloride
total Xylene

RLAB Approved Sample Analysis Results 11/29/2004
Project Desc: Railroad Avenue GW Contamination site - Phase 8

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
ug/L
ug/L
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10- _

0.50 U
0.50 U
0.50 U
0.50 U
0.50U

14

0.50 U
0.50U

0.50 U
0.50U
0.50U

5.0 U

0.50U
0.50 U
8.9

0.50 U
0.50U

5.0 U

0.50 U
0.50 UJ

0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
6.1

0.50U
0.50 U
0.50U
0.50 U

11- __

0.50 U
0.50U
0.50 U
0.50U
0.50 U
290

1.6
0.50U
0.50 U
0.50 U

0.50 U
5.0 U

0.50 U
0.50 U
1.1

0.50 U
0.50U

5.0 U

0.50 U
0.50 U

0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.98
0.50U
0.50 U

37

0.50 U

15- _

0.50 U
0.50U
0.50 U
0.50 U
0.50U
0.50 U

0.50 U
0.50 U

0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.80 U

5.0 U

0.50U
0.50 U

0.50 U
0.50 U
0.50U
0.50 U
0.50 U '
0.50 U
0.50U
0.50U
0.50 U
0.50U

0.50U

16- _

0.50 U
0.50 U

0.50 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U

0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U

5.0 U

0.50 U
0.50 U

0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 U

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1



1 ASR Number: 2475 RLAB Approved Sample
Project ID: RSA713P8 Project Desc:

Analysis/ Analyte

1 1 Conductivity by Field Measurement
Conductivity

1 pH of Water by Field Measurement

I pH
1 Temperature of Water by Field Measurement

Temperature

Railroad A

Units

umhos/cm

SU

Deg C

1 1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L

1 Turbidity of Water by Field Measurement

1 Turbidity NTU

1 VOCs in Water by GC/MS for Low Detection Limits
Acetone

1 Benzene
Bromochloromethane
Bromodichloromethane

I Bromoform
Bromomethane • .
2-Butanone

•

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene"

I Chloroethane
Chloroform1

Chloromethane

I Cyclohexane
l,2-Dibromo-3-Chloropropane
Dibromochloromethane

1 1,2-Dibromoethane
1,2-Dichlorpbenzene
1,3-Dichlorobenzene

1 1,4-Dichlorobenzene

Dichlorodifluoromethane
1,1-Dichloroethane

1 1,2-Dichloroethane
1,1-Dichloroethene
cis- 1 , 2- Dichloroethene

|

trans-l,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene

|

trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone

I lsopropylbenzene
Methyl Acetate
Methyl tert-butyl ether

I Methylcyclohexane

'

1

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

Page 15 c

lalysis Results 11/29/2004
Railroad Avenue GW Contamination site - Phase 8

17-_ 18-_ 19-_' 20-_

1189 474 797 627

6.68 7.43 7.23 7.02

12.96 14.46 15.09 14.57

6.64 6.40 3.78 3.66

6.9 0.6 -5.8 -3.9

5.0 U 5.0 U 5.0 U 5.0 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U

5.0 U 5.0 U 5.0 U.. 5.0 U
0.50U 0.50U 0.50 U 0.50 U
0.50 U 0.50 UJ 0.50 U 0.50 UJ
0.50U 0.50U 0.50U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50U 0.50 UJ
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
6.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U

0.50 U 0.50 UJ 0.50 U 0.50 UJ
0.50U 0.50UJ 0.50U 0.50 UJ
0.50 U 2.6 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50U 0.50 U 0.50U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 0.50 U
5.0 U 5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U 0.50 U
0.50 U 0.50 UJ 0.50 U 0.50 UJ
0.50 U 0.50 UJ 0.50 U 0.50 UJ
0.50 U 0.50 U 0.50U 0.50 U



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004 •
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 «

Analysis/ Analyte Units 17-_ 18-_ 19-_ 20-_

Methylene Chloride ug/L 0.56 U 0.54 U 1.6 U 1.1 U •
4-Methyl-2-Pentanone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Styrene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1,1,2,2-Tetrachloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 UJ *
Tetrachloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1.2.3-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U •
1.2.4-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.1.1-Trichloroethane ug/L 0.50 U 0.50 UJ 0.50 U 0.50 UJ I
1.1.2-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U •
Trichloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Trichlorofluoromethane ug/L 0.50 U 0.50 UJ 0.50 U 0.50 UJ I
1,1,2-Trichlorotrifluoroethane ug/L 0.50 U 0.50 UJ 0.50 U 0.50 UJ ™
Vinyl Chloride ug/L 0.50 U 5.1 0.50 U 0.50 U
total Xylene ug/L • 0.50 U 0.50 U 0.50 U 0.50 U •

I

I

I

I

I

I

I

I

I

I
Page 16 of 28 •



1
• ASR Number: 2475 RLAB Approved Sample

1 Project ID: RSA713P8 Project Desc:
'

Analysis/ Analyte

1 1 Conductivity by Field Measurement
Conductivity

1 pH of Water by Field Measurement
• pH

1 Temperature of Water by Field Measurement
Temperature

Railroad fi

Units

umhos/cm

SU

DegC
1 1 Total Dissolved Oxygen in Water by Field Measurement
* Dissolved Oxygen

1 Turbidity of Water by Field Measurement
I Turbidity

mg/L

NTU

* 1 VOCs in Water by GC/MS for Low Detection Limits
Acetone

I Benzene
* Bromochloromethane

Bromodichloromethane
1 Bromoform
™ Bromomethane

2-Butanone
• Carbon Disulfide
• Carbon Tetrachloride

Chlorobenzene

I chloroethane
Chloroform
Chloromethane

I cyclohexane
l,2-Dibromo-3-Chloropropane
Dibromochloromethane

1 1,2-Dibromoethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene

1 1,4-Dichlorpbenzene
Dichlorodifluoromethane
1,1-Dichloroethane

1 1,2-Dichloroethane
1,1-Dichloroethene
cis-l,2-Dichloroethene

|
trans-l,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene

|
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone

I lsopropylbenzene
Methyl Acetate
Methyl tert-butyl ether

1 Methylcyclohexane

1

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

Page 17 o

fsls Results 11/29/2004
i GW Contamination site - Phase 8

21-_ 22-_ 23-_ 24-_

994

7.10

14.10

5.82

0.9

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U

1636

6.93

13.11

6.23

0.6

5.0 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U -
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U

1299

6.92

13.29

4.97

1.2

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
D.50U
0.50 U
0.50 U
0.50 U
0.50 U
0,50 U
0.50 U

0.50 U
0.50 U
0.50U
0.50U

2.1
0.50U
0.50 U
0.50U
0.50 U
0.50U

5.0 U
0.50 U
0.50 U
0.50U
0.50U

2285

6.91

14.12

8.80

7.2

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U

5.0 U
0.50 U
0.50U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
1.9

0.50 U
0.50 U
0.50U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50U
0.50 U



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004 •
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 —

Analysis/ Analyte Units 21-_ 22-_ 23-_ 24-_

Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,1,2-Trichlorotrifluoroethane
Vinyl Chloride
total Xylene

ug/L 0.57 U
ug/L 5.0 U
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.50U
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.95
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.50 U
ug/L 0.50 U

Page 18 of 28

0.60 U 0.59 U 0.64 U «
5.0 U 5.0 U 5.0 U

0.50 U 0.50 U 0.50 U •
0.50 U 0.50 U 0.50 U •
0.50U 0.50U 0.50 U
0.50 U 0.50U 0.50 UJ 1

0.50U 0.50 U 0.50 U '
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U 1
0.50 U 0.50 U 0.50 U "
0.50 U 0.50 U 0.50 U
0.50U 0.50 U 0.50 U 1
0.50 U 0.50U 0.50 U ™
0.50 U 0.50 U 0.50 U

' 0.50U 0.50U 0.50U 1

1

1

1

1

1

1

1

1

1

1

1



I

I
I
I
I
I
I
I
I
I
I
I
I
I
i
I
i
i

ASR Number: 2475
Project ID: RSA713P8

Analysis/ Analyte

RLAB Approved Sample Analysis Results 11/29/2004
Project Desc: Railroad Avenue GW Contamination site - Phase 8

Units 24-FD 26-__ 27-_ 28-__

1 Conductivity by Field Measurement
Conductivity u mhos/cm

1 pH of Water by Field Measurement
pH SU

1 Temperature of Water by Field Measurement
Temperature Deg C

1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L

1 Turbidity of Water by Field Measurement
Turbidity NTU

1 VOCs in Water by GC/MS for Low Detection Limits
Acetone ug/L
Benzene ug/L
Bromochlpromethane ug/L
Bromodichloromethahe ug/L
Bromoform ug/L
Bromomethane ug/L
2-Butanone . ug/L
Carbon Disulfide ug/L
Carbon Tetrachloride ug/L
Chlorobenzene ug/L
Chloroethane ug/L
Chloroform ug/L
Chloromethane ug/L
Cyclohexane ug/L
l,2-Dibromo-3-Chloropropane • ug/L
Dibromochloromethane
1,2-Dibromoethane
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dlchloroethane
1.1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1.2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone
Isopropyl benzene
Methyl Acetate
Methyl tert-butyl ether
Methylcyclohexane

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
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2285

6.91

14.12

8.80

7.2

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U

0.50 UJ
0.50U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U

0.50 UJ
0.50UJ

2.4
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
5.0 U

0.50U
0.50 UJ
0.50 UJ

0.50 U

856

7.39

12.91

6.80

0.3

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50U
0.50 U
0.50 U

0.50 U
0.50 U

0.50 U
0.50 U

0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 UJ
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U

1003

7.25

14.42

6.90

0.2

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U

0.50UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50U
O.50U

0.50 U
0.50 U

0.50UJ
0.50 UJ
0.50U
0.50U
0.50 U
0.50U
0.50 U
0.50U

5.0 U
0.50 U

0.50 UJ
0.50 UJ
0.50 U

811

7.43

15.97

8.26

7.4

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50.U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50U
0.50 U
0.50 U

0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 UJ
0.50 U

5.0U
0.50 U

0.50 U
Q.50U
0.50 U



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004 •
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 _

Analysis/ Analyte Units 24-FD 26-_ 27-_ 28-_

IMethylene Chloride ug/L 0.79 U 0.80 U 0.88 U 1.3 U
4-Methyl-2-Pentanone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Styrene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1,1,2,2-Tetrachloroethane ug/L 0.50 UJ 0.50 UJ 0.50 UJ 0.50 UJ ^
Tetrachloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1.2.3-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U ™
1.2.4-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.1.1-Trichloroethane ug/L 0.50 UJ 0.50 U 0.50 UJ 0.50 U I
1.1.2-Trichloroethane ug/L 0.50 U 0.50 UJ 0.50 U 0.50 UJ ™
Trichloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Trichlorofluoromethane ug/L 0.50 UJ 0.50 U 0.50 UJ 0.50 U I
1,1,2-Trichlorotrifluoroethane ug/L 0.50 UJ 0.50 U 0.50 UJ 0.50 U ™
Vinyl Chloride ug/L 0.50 U 0.50 U 0.50 U 0.50 U
total Xylene ug/L 0.50 U '0.50U 0.50 U 0.50 U I

I

I

I

I

I

I

I

I

I

I
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ASR Number: 2475
Project ID: RSA713P8

Analysis/ Analyte

RLAB Approved Sample Analysis Results 11/29/2004
Project Desc: Railroad Avenue GW Contamination site - Phase 8

Units 29-_ 30-_ 31-_ 32-_

1 Conductivity by Field Measurement
Conductivity umhos/cm

1 pH of Water by Field Measurement
pH SU

1 Temperature of Water by Field Measurement
Temperature Deg C

1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L

1 Turbidity of Water by Field Measurement
Turbidity NTU

1 VOCs in Water by GC/MS for Low Detection Limits
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
l,2-Dibromo-3-Chloropropane
Dibromochloromethane
1,2-Dibromoethane
1.2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1.2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone
Isopropylbenzene
Methyl Acetate
Methyl tert-butyl ether
Methylcyclohexane

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
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1078

7.23

14.33

7.86

1.0

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 UJ
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U '
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U

0.50 UJ
0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 UJ
0.50 UJ
0.50 U

1550

7.02

14.37

8.88

1.6

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U

1744

7.43

24.72

7.67

3.8

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

5.0 U
0.50U
0.50U
0.50U
0.50 U

1740

7.37

23.12

7.64

6.5

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50U

0.50U
0.50U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 •

Analysis/Analyte Units 29-_ 30-_ 31-_ 32-_

Methylene Chloride . ug/L 2.2 U 0.87 U 0.74 U 0.50 U
4-Methyl-2-Pentanone ug/L 5.0 U 5.0 U 5.0 U 5.0 U
Styrene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1,1,2,2-Tetrachloroethane ug/L 0.50 U 0.50 UJ 0.50 U 0.50 UJ
Tetrachloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1.2.3-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.2.4-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U _
1.1.1-Trichloroethane ug/L 0.50 UJ 0.50 U 0.50 U 0.50 U I
1.1.2-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U _
Trichlorofluoromethane ug/L 0.50 UJ 0.50 U 0.50 U 0.50 U I
1,1,2-Trichlorotrifluoroethane ug/L 0.50 UJ 0.50 U 0.50 U 0.50 U
Vinyl Chloride ug/L 0.50 U 0.50 U 0.50 U 0.50 U M

total Xylene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I

Page 22 of 28



™ ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004
• Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8

Analysis/ Analyte Units 33- _ 34- _ 35- _ 36- _

• 1 Conductivity by Field Measurement
Conductivity

1 pH of Water by Field Measurement
I P"

1 Temperature of Water by Field Measurement
Temperature

umhos/cm

sy

DegC

1240

6.29

13.88

1693

7.43

25.02

1769

7.54

24.56

424

8.4

11.0

• 1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen

— 1 Turbidity of Water by Field Measurement
• Turbidity

mg/L

NTU

12.87

5.0

7.70

9.7

7.94

3.1

10.7

21
1 VOCs in Water by GC/MS for Low Detection Limits

Acetone .
• Benzene

Bromochloromethane
Bromodichloromethane

1 Bromoform
Bromomethane
2-Butanone

• Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene

• Chloroethane
™ Chloroform

Chloromethane
• Cyclohexane
™ l,2-Dibromo-3-Chloropropane

Dibromochloromethane
• 1,2-Dibromoethane
• 1,2-Dichlorobenzene

1,3-Dichlorobenzene

1 1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane

1 1,2-Dichloroethane
1,1-Dichloroethene
cis-l,2-Dichloroethene

|
trans-l,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene

|
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone

I lsopropylbenzene
Methyl Acetate
Methyl tert-butyl ether

1 Methylcyclonexane

1

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
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5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U

19
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

0.50 U
0.50 U
0.50U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
1.5
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U

0.50 U
5.0 U

0.50 U
0.50 U
0.50U

0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U '
0.50 U
0.50 U
0.50 U
O.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0,50 U
0.50 U
0.50U
0.50U
0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
5.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 •

Analysis/ Analyte Units 33-_ 34-_ 35-_ 36-_

Methylene Chloride ug/L 0.62 U 0.50 U 0.58 U 0.52 U
4-Methyl-2-Pentanone ug/L 4.6 5.0 U 5.0 U 5.0 U
Styrene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1,1,2,2-TetrachIoroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Tetrachloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Toluene ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1.2.3-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.2.4-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U 0.50 U
1.1.1-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1.1.2-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Trichloroethene ug/L 0.50 U 0.50 U 0.50 U 0.50 U —

Trichlorofluoromethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U I
1,1,2-Trichlorotrifluoroethane ug/L 0.50 U 0.50 U 0.50 U 0.50 U
Vinyl Chloride ug/L 0.50 U 0.50 U 0.50 U 0.50 U
total Xylene ug/L 9.0 0.50 U 0.50 U 0.50 U I
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ASR Number: 2475 RLAB Approved Sample
• Project ID: RSA713P8 Project Desc:

Analysis/ Analyte

I 1 Conductivity by Field Measurement
Conductivity

— 1 Methane, Ethane, Ethene in Water by GC/FID
• Ethane
" Ethene

Methane
I 1 pH of Water by Field Measurement
• pH

Railroad A

Units

umhos/cm

ug/L .
ug/L
ug/L

SU
_ 1 Temperature of Water by Field Measurement
1 Temperature Deg C

1 Total Dissolved Oxygen in Water by Field Measurement
Dissolved Oxygen mg/L

• 1 Turbidity of Water by Field Measurement
Turbidity NTU

_ 1 VOCs in Water by GC/MS for Low Detection Limits
• Acetone ug/L

Benzene ug/L
Bromochloromethane

• Bromodichloromethane
Bromoform
Bromomethane

I 2-Butanone
Carbon Disulfide
Carbon Tetrachloride

1 Chlorobenzene
* Chloroethane

Chloroform
• Chloromethane
™ Cyclohexane

l,2-Dibromo-3-Chloropropane
• Dibromochloromethane
* 1,2-Dibromoethane

1,2-Dichlorobenzene
11,3-Dlchlorobenzene

1,4-Dichlorobenzene
Dichlorodifluoromethane

11,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene

|cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1,2-Dichloropropane

|cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene

• 2-Hexanone

1

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
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11/29/2004

37-_ 38-_ 39-_ 51-FB

408 558

2 U
3 U
1 U

8.3 8.2

11.1 13.1

9.7 8.0

26 30

5.0 U 5.1 5.0 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U . 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50U

5.0 U 5.0 U 5.0 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U

0.50 U 0.50 U 0.50 U
0.50 UJ 0.50 UJ 0.50 U

0.50 U 0.50 U 0.50U
0.50 U 0.50 U 0.50U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50U 0.50 U 0.50U
0.50U 0.50 U 0.50U
0.50 U 0.50 U 0.50U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50U
0.50 U 0.50 U 0.50U
0.50 U 0.50 U 0.50U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U
0.50 U 0.50 U 0.50 U

5.0 U 5.0 UJ 5.0 U



ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004 ™
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 «

Analysis/ Analyte Units 37-_ 38-_ 39-_ 51-FB

Isopropylbenzene ug/L 0.50 U 0.50 U 0.50 U
Methyl Acetate ug/L 0.50 U 0.50 U 0.50 U
Methyl tert-butyl ether ug/L 0.50 U 0.50 U 0.50 U
Methylcyclohexane ug/L 0.50 U 0.50 U 0.50 U
Methylene Chloride ug/L 0.50 U 0.50 U 0.50 U
4-Methyl-2-Pentanone ug/L 5.0 U 5.0 UJ 5.0 U
Styrene ug/L 0.50 U 0.64 0.50 U
1,1,2,2-Tetrachloroethane ug/L 0.50 UJ 0.50 UJ 0.50 U
Tetrachloroethene ug/L 0.50 U 0.50 U 0.50 U
Toluene ug/L 0.50 U 0.50 U 0.50 U
1.2.3-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U
1.2.4-Trichlorobenzene ug/L 0.50 U 0.50 U 0.50 U
1.1.1-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U
1.1.2-Trichloroethane ug/L 0.50 U 0.50 U 0.50 U

• Trichloroethene ug/L 0.50 U 0.50 U 0.50 U I
Trichlorofluoromethane ug/L 0.50 U 0.50 U 0.50 U
1,1,2-Trichlorotrifluoroethane ug/L 0.50 U 0.50 U 0.50 U
Vinyl Chloride ug/L 0.50 U 0.50 U 0.50 U I
total Xylene ug/L 0.50 U 0.50 U 0.50 U *

I

I

I

I

I
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IASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phasi

Analysis/ Analyte Units 53-FB 54-FB 55-FB

1 VOCs in Water by GC/MS for Low Detection Limits
Acetone ;
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform: - - - - - -i
Bromomethane
2-Butanone
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform!
Chloromethane
Cyclohexane
l,2-Dibromo-3-Chloropropane
Dibromochioromethane
1,2-Dibrorrioethane _ '
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifiuoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethyl Benzene
2-Hexanone
Isopropylbenzene
Methyl Acetate
Methyl tert-butyl ether
Methylcyclohexane
Methylene Chloride
4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachlordethene
Toluene
1,2,3-Trichlorobenzene " ;
l,2,4-Trichjoroben2ene
1,1,1-Trichloroethane
1,1,2-Trichloroethane ,

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L s
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
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5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50U

0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U

0.50 UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U '
0.50 U

. 0.50 U
0.50 U
0.50 U
0.50 U
0.50 U f

0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50U
0.76 U

5.0 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U

0.50UJ
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

5.0 U
0.50U

0.50 UJ
0.50.U
0.50 U
0.50 U
0.50 U
0.50U
0.50 U



I
ASR Number: 2475 RLAB Approved Sample Analysis Results 11/29/2004 •
Project ID: RSA713P8 Project Desc: Railroad Avenue GW Contamination site - Phase 8 _

Analysis/ Analyte Units 53-FB 54-FB 55-FB

ITrichloroethene ug/L 0.50 U 0.50 U 0.50 U
Trichlorofluoromethane ug/L 0.50 U 0.50 U 0.50 U
1,1,2-Trichlorotrifluoroethane ug/L 0.50 U 0.50 U 0.50 U
Vinyl Chloride ug/L 0.50 U 0.50 U 0.50 U
total Xylene ug/L 0.50 U 0.50 U 0.50 U

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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* Appendix G
• Monitored Natural Attenuation Screening Step 1
" (USEPA1998)
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1
1
1
1

1

North Plume Area Railroad Avenue Site, West Des Moines, Iowa
; MNA Screening Step 1 (USEPA 1998)

Average Concentration in
: ' Most Contaminated Zone

1
1
1
1
1

1
1
1
1

1
1
1
1
1

1

Analvte (Mav and
Dissolved Oxygen
Nitrate
Iron (II) .
Sulfate
'Sulfide ; :
Methane
;ORP(Eh) ,
pH
Total Organic Carbon
Temperature
•Chloride
PCE (source product)
iTCE (source/daughter product)
:cis-l ,2-DCE (daughter product)
Vinyl Chloride (daughter product)
Ethene/Ethane (daughter product VC)

November 2004)
O.lmg/L
<0.03mg/L
3.5 mg/L
335mg/L :
p.llmg/L
0.16 mg/L
-6 mv
7.0 SU ,
1.7 mg/L.
13. 6 degrees C
45 mg/L
< 0.5 ug/L
lug/L
330 ug/L
47 ug/L
4 ug/L (maximum)
Total Screening Points

Total screening points of 16 indicate adequate evidence3 for anaerobic
chlorinated organics (USEPA 1998).

Note 1 = See attached Table 2.3 (USEPA 1998).
Note 2 = Partial points awarded, see attached Table 2.
Note 3 = See attached Table 2.4 (USEPA 1998).

t .

'- -

! .

- : --
,3 (USEPA 1998).

• -.

Points Awarded1

3
2
3
0
0
I2

1
0
0
0
0
0
I2

2
2
I2

•3
163

biodegradation of



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

Table 2.3 Analytical Parameters and Weighting for Preliminary Screening for Anaerobic
Biodegradation Processes"7

Analysis
Oxygen*

Oxygen*
Nitrate*
Iron II*

Sulfate*
Sulfide*
Methane*

Oxidation Reduction
Potential* (ORP)
against Ag/AgCI
electrode
pH*

roc

Temperature*
Carbon Dioxide
Alkalinity
Chloride*
Hydrogen
Hydrogen
Volatile Fatty Acids

BTEX*
Tetrachloroethene
Trichlbroethene*

DCE*

VC*

1 ,1,1-Trichloroethane*
DCA
Carbon Tetrachloride
Chloroethane*
Ethene/Ethane

Chloroform

)ichloromethane

Concentration in
Most Contaminated

Zone
<0.5 mg/L

>5 mg/L
<1 mg/L
>1 mg/L

<20 mg/L
>1 mg/L
<0.5 mg/L
>0.5 mg/L
<50 millivolts (mV)
<-100mV

5 < pH < 9
5 > pH >9
> 20 mg/L

>20°C
>2x background
>2x background
>2x background
>1 nM
<1 nM
> 0.1 mg/L

> 0. 1 mg/L

>0.01mg/L
>0.1 mg/L

Interpretation
Tolerated, suppresses the reductive pathway at higher
concentrations
Not tolerated; however, VC may be oxidized aerobically
At higher concentrations may compete with reductive pathway
Reductive pathway possible; VC may be oxidized under Fe(lll)-
reducing conditions
At higher concentrations may compete with reductive pathway
Reductive pathway possible
VC oxidizes
Ultimate reductive daughter product, VC Accumulates
Reductive pathway possible
Reductive pathway likely

Optimal range'for reductive pathway
Outside optimal range for reductive pathway
Carbon and energy source; drives dechlorination; can be
natural or anthropogenic
At T >20°C biochemical process is accelerated
Ultimate oxidative daughter product
Results from interaction between CO2 and aquifer minerals
Daughter product of organic chlorine
Reductive pathway possible, VC may accumulate
VC oxidized
Intermediates resulting from biodegradation of more complex
compounds; carbon and energy source
Carbon and energy source; drives dechlorination
Material released
Material released
Daughter product of PCE
Material released
Daughter product of TCE
If cis is > 80% of total DCE it is likely a daughter product
1 ,1-DCE can be chemical reaction product of TCA
Material released
Daughter product of DCE
Material released
Daughter product of TCA under reducing conditions
Material released
Daughter product of DCA or VC under reducing conditions
Daughter product of VC/ethene

Material released
Daughter product of Carbon Tetrachloride
Material released
Daughter product of Chloroform

Value
3

-3
2
3

2
3
0
3
1
2

0
-2
2

1
1
1
2
3
0
2

2
0
0
2*
0
2*

0
2a,

0
2
0
2
2
3
0
2
0
2

' Required analysis, a/ Points awarded only if it can be shown that the compound is a daughter product (i.e., not a constituent of the source
NAPL).
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II
Table 2.4 Interpretation of Points Awarded During Screening Step 1 •

Score _______^_______Interpretation _______________
0 to 5_______Inadequate evidence for anaerobic biodegradation* of chlorinated organics ___ I

6 to 14_______Limited evidence for anaerobic biodegradation* of chlorinated organics
15 to 20_______Adequate evidence for anaerobic biodegradation* of chlorinated organics

> 20________Strong evidence for anaerobic biodegradation* of chlorinated organics
^reductive dechlorination I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I


