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1.0 INTRODUCTION 

1.1.0 SITJS DESCRIPTION 

1.1.1 BACKGROUND. To fulfill the Corrective Action Requirements 
(CAR) of the Federal Portion of the Final Resource Conservation Recovery 
Act/Hazardous and Solid Waste Amendments (RCRA/HSWA) Storage Permit, and the 
Indiana Department of Environmental Management (IDEM), Naval Weapons Support 
Center Crane (NWSCC), Indiana is evaluating its hazardous waste management 
practices at its past and present disposal sites. This RCRA Facility 
Investigation (RFI) Phase II Soils, Phase III Ground water study will be 
conducted at an area known as the Pesticide Control/R-150 Tank Site (PCA/R-150 
Tank Site). The US Army Corps of Engineers’ (USACE), Waterways Experiment 
Station (USACEWES) will be conducting the study. An Initial Assessment Study 
(IAS) was performed in 1981 and published in 1983 by Naval Energy and 
Environmental Support Activity (NEESA). The IAS is the first phase of the 
Navy Assessment and Control of Installation Pollutants (NACIP) Program. The 
NACIP Program intent was to evaluate pollution problems at Naval Facilities. 
With the passage of Superfund Amendments and Reauthorization Act (SARA) in 
1986, NACIP Program changed 
(IRP). 

to the Installation Restoration Program Navy 
This RF1 Phase II Soils Study and Phase III Ground water Study is the 

response to the necessary actions needed to be taken at this site. 

1.1.2 LOCATION. NWSCC is a Navy facility located in Martin County 
Indiana. NWSCC covers 62,463 acres approximately 100 square miles. The 
PCA/R-150 Tank Site is located in the central portion of the facility in the 
NW l/4 of section 23, T5N, R4W (Figure 1.1.2A). The site includes Building 
55, the previous Pesticide Control Building located approximately 5.0 miles 
northeast of the Burns City Gate No. 2 and accessed using Crane Road H-45, 
Building 2189, the present Pesticide Control Building located approximately 
5.5 miles northeast of the Burns City Gate No. 2 and accessed using Crane Road 
H-45, and the R-150 Tank Site located approximately 5.5 miles northeast of the 
Burns City Gate No. 2 and accessed using Crane Road H-349 (Figure 1.1.2B). 

1.1.3 SITE HISTORY. Due to the lack of complete and accurate 
written data of the site history of the PCA/R-150 Tank Site, the following 
information is as complete a summary as possible, written by NWSCC, Code 0924 
Ron Bledso. 

1.1.3.1 BUILDING 55. Pesticide spray tanks and containers 
were most likely rinsed in the vicinity of Building 55, (Figure 1.1.3 Area 
‘*A”) the previous Pesticide Control Building. Chemicals used at this site 
from 1950 to 1974 include but are not limited to herbicides 2,4-D, 2,4,5-T 
Silvex (a mixture of 2,4-D & 2,4-T) Fenac, Monuron and Ureabor. Insecticides 
include Carbaryl, Chlordane DDT, Diazinon, Dieldrin, Lindane, Malathion and 
Pyrethrum. 
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Figure 1 ,134 Location Map showing the location of NWSC Crane in the SW center of 
Indiana & the PCA/R-150 Tank Site located in the central portion of NWSC Crane. 

2 



3 



Figure 1.1.3 Aerial photograph showing Bldg 55 (A), Bldg 2189 (B), 
~-150 Tank Site, and Unit Boundary. 
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1.1.3.2 BUILDING 2189. The Pest Control Building was moved 
from Building 55 to its present location, Building 2189 (Figure 1.1.3 Area 
“B” > around 1970. In addition to the chemicals stored and used out of 
Building 55, an additional inventory of chemicals were added which include 
herbicide Krovar (a mixture of Duron and Bromac). Krovar was used on graveled 
storage areas and railroad right-of-ways at a rate of Ii-20 lbs per acre. 
During the last 5 years the herbicide oust was used on right-of-ways of 
railroad and magazine drives between the bunkers and blast wall at the rate of 
2-4 ounces per acre. Building 55 has since been demolished and the site is 
now a concrete pad. 

Around 1974, herbicides 2,4,5-T and Monuron stored at Building 2105 (located 
west of Building 2074 N.W. H-460 and H-101) and used by railroad personnel on 
the railroad right-of-way, was taken to Building 2189 for storage. 

Neither pesticide containers nor rinsates have been emptied in the vicinity of 
Building 2189 since approximately 1974. Containers are triple rinsed and the 
rinsate used in the mixture. Large spraying equipment is flushed with water 
and the rinsate is used in the treatment area. When the sprayers are 
winterized at the end of the spraying season the rinse water is collected and 
used the following spring in the first spray mixture that is applicable. 

1.1.3.3 R-150 TANK AREA. A R-150 Tank was installed in the 
early 1970’s in the gravel parking lot adjacent to H-349 (Figure 1.1.3 Area 
“C” ) . The tank contained spent solvents. The R-150 Tank was 11 ft. wide by 
35 ft. long. 
1.1.4A). 

The base of the tank was estimated to be 15 ft. deep (Figure 
The tank was excavated and removed 27-28 September 1983 by NWSCC 

personnel. The excavated contaminated soil was placed back in the excavation 
site (hole) to await approval from the Illinois Environmental Protection 
Agency to landfill the soil in the Chemical Waste Management Landfill located 
at Calumet City, Illinois. The excavated contaminated soil was removed for 
disposal to the Chemical Waste Management Landfill in December 1983. 

1.1.4 SITE HYTlROGEOLOGY. The PCA/R-150 Tank Site lies along a 
northwesterly trending slope. At the foot of the slope an intermittent stream 
flows. The PCA/R-150 Tank Site soil consists of 2 to 10 feet of clay (CL) 
and clayey sand (SP-SC) overburden which is underlain by Pennsylvanian age 
sedimentary rocks of the Raccoon Creek and Mansfield Formation. Sedimentary 
rocks underlying the PCA/R-150 Tank Site consists Of interbedded sandstone, 
clay, shale, occasional limestone and coal. Sandstone and shale are the 
predominant rock types (Figure 1.1.4A). Ground water studies indicate that 
the ground water flows through the soil or in rock fractures with the static 
water level averaging 14 ft. below ground surface. Ground water flow is to 
the west-northwest. Ground water elevations range from about 720 ft. m.s.1. 
near monitoring wells WES g-l-81 and WES g-10-83 to about 695 ft. m.s.1. near 
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monitoring wells WES g-12-83 and WES 9-13-83 (Figure 1.1.4B). The water table 
was approximately 7.5 ft. below ground surface at the R-150 Tank with a rapid 
decline in elevation down gradient from the R-150 Tank. Down gradient from 
monitoring well WES g-3-81, the water table is found within a few feet of 
ground surface and is believed to drop below the stream bed as shown by Figure 
1.1.4 (Dunbar, 1984). 

1.2.0 STUDY HISTORY 

1.2.1 PREVIOUS INVESTIGATIONS. All previous investigations were 
performed in the vicinity of Building 2189 and the R-150 Tank Site. 
Investigations were not performed at or near Building 55 due to the fact that 
at the time of the study it was not known that Building 55 was the previous 
Pesticide Control Building. 

In 1981 a team from USACEWES completed a ground water and soils investigation 
at the PCA/R-150 Tank Site. Nine monitoring wells were installed at this time 
(Figure 1.2.1A, WES 9-1-81 to WES g-9-81). 

In July 1983, prior to excavation of the tank in September 1983, USACEWES 
drilled four core borings, one on each side of the tank (Figure 1.2.1A, WT-l- 
83 to WT-4-83). Water and soil samples (grab) from the borings were collected 
and analyzed. The analytical results from these samples collected in July are 
found in Table 1.2.1, 1.2.2, 1.2.3, and 1.2.4. 

As the R-150 Tank was being excavated on September 27, 1983, a visual 
inspection was conducted to locate any areas of visible contamination (dark- 
oily areas). This visual inspection found two areas on the south end of the 
tank that appeared to be contaminated (Figure 1.2.lB). At sampling points 
identified as 6 and 7, soil samples were collected, composited and analyzed. 
As the soil around the tank was excavated using a Cradall (truck mounted 
backhoe), grab samples were collected and composited into three samples from 
each of these sampling points. The average depth of the tank was calculated 
to be 15 feet. One sample was composited from each 5 feet of depth. Six soil 
samples were collected from sampling points 6 and 7. At sampling point 5, a 
composite soil sample was taken at a depth of lo-15 feet. The analytical 
results from these seven samples are listed on Table 1.2.5 and 1.2.6. 

Five monitoring wells were also installed at the PCA/R-150 Tank Site in 1983. 
(Figure 1.2. lC, WES g-10-83 to WES 9-14A-83). The investigation was followed 
by a draft report “Definition of Contaminated Ground Water Plumes at Selected 
Waste Disposal Sites”, Naval Weapons Support Center, Crane, Indiana (Dunbar 
1984). It reported that ground water quality testing resulted in the detection 
of organic contaminants. Results indicated Trichloroethylene and Trans-1,2- 
Dichloroethylene were present in ground water samples drawn from monitoring 
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well WES g-3-81 located in the gravel parking lot adjacent to Highway 349. 
(Appendix C) . Water samples taken from an open boring around the R-150 Tank 
Site identified concentrations of Trichloroethylene. Although contamination 
was present in ground water samples from around the R-150 Tank Site, 
monitoring wells down gradient of the tank were uncontaminated. 

Six additional wells (WTlP, WT2P, WT3P, WTQP, WTSP, and W6P) were installed 
in 1986 and reported in “Proposed Ground-Water Assessment Plan for R-150 Tank 
Storage Closure Pest-Control Area” (Figure 1.2.1C). Detection of 
Trichloroethylene in excess of the 0.001 ppm limit was discovered in 
monitoring wells WES g-3-81, WES g-5-81, WES g-4-81 and WES g-1-81. 
Trichloroethylene in excess of the 0.001 ppm limit wa#s also detected in wells 
WTlP, WT2P, WT3P and WT4P. Trichloroethane in excess of detection limit 0.001 
ppm was observed in wells WES g-3-81, WT2P, WT3P and WT4P. (Table 1.2.7). 
The groundwater is continually being monitored on a quarterly basis. The most 
recent available results (Sep '91) are listed in Table 1.2.7. Drilling Log 
data for wells WTlp-WT~P is shown on Table 1.2.8. 

1.2.2 RECXlLATORY STATUS. Under the authority of RCRA as amended by 
HSWA, a hazardous waste treatment, storage, and disposal facility must be 
permitted by the Environmental Protection Agency (EPA). In December 1989 
NWSCC was issued a Storage Permit. A RCRA Facility Assessment (RFA) for the 
NWSCC Facility was completed. The PCA/R-150 Tank Site was named as a Solid 
Waste Management Unit (SWMUE. The CAR were negotiated between the Navy and 
the USEPA Region V. As part of the CAR the NWSCC is to conduct a RF1 at its 
SWMU and fulfill the Closure Requirements of the RCR,A for the R- 150 Tank 
Site. A RF1 is a three part study, consisting of (a Phase I, Environmental 
Monitoring Report, a Phase II, Release Assessment, and a Phase III, Release 
Characterization Study. A RF1 Phase II Soils Study and Phase III Ground water 
Study for the PCA/R-150 Tank Site Facility, SWMU 09/05, is to be discussed in 
this work plan. The R- 150 Tank Site is presently undergoing “Clean Closure” 
proceedings. The data gathered in this study will be used to substantiate the 
“Clean Closure” of the site ., 

1.3.0 PCA/R-1!50 TANK SITE WORK PLAN 

1.3.1 WORK PLAN OBJECTIVES. This work plan is intended to 
adequately describe the site to be investigated, the rationale underlying 
procedural decisions implemented by the plan, and the quality control methods 
needed to assure defensible conclusions. Included in this plan are detailed 
directions which are to be used by the field personnel, laboratory chemist, 
and report writers. This work plan is intended to be reviewed and used by 
people familiar with commonly used drilling, sampling and RCRA terms. 
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Assessment and a 1.3.2 WORK PLAN STRUCTURE. A RF1 Phase II Release 
Phase III Release Characterization will cover four main tasks. They are the 
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development of a Work Plan, a Facility Investigation, an Investigation 
Analysis, and a Report. This document is the Work Plan which is made up of 
four subplans. Those subplans are a project management plan, a sampling and 
analysis plan, a data management plan, and a health and safety plan. Those 
individual plans will be treated as major headings. Included as an appendix 
to the work plan is a 16 Element Quality Assurance Project Plan. 

20 
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2.0 MANAGEMENT PLAN 
2.1.0 PROJECT OBJECTIVES 

2.1.1 STUDY INTENT. The intent of this Phase II Soils 
investigation is to: 1) determine if a hazardous release to the soil has 
occurred ; 2) describe the hazardous release if it exists; 3) characterize the 
host medium, the soil; 4) and address the effects the hazardous wastes and 
constituents have manifested on the host medium. The intent of a Phase III 
Ground water investigation is to obtain ground water samples for quantitative 
chemical analysis. These analysis will be performed for specific compounds. 
The purpose of this work will be to define the contaminant plume configuration 
and to develop monitoring parameters. 

2.1.2 PROJECT DESCRIPTION. The project is to determine if there 
are any residual contaminants present in the soils and ground water at the 
site. 

The soil study objectives will be reached by concentrating the search at 
probable sites of surface and subsurface contamination. Soil samples will be 
gathered at those sites. Those samples will be tested for the presence of 
contamination. 

The ground water objective will be reached using a o-part effort: 

1) Using the existing monitoring wells, the ground water will be 
sampled and analyzed. This is to be done to determine if the known 
contaminant description may have changed. 

2) To fully describe the ground water system of the area, 
additional rock borings will be drilled, and monitoring wells will be 
installed. Where possible the augered portion of the drilled hole will be 
used as a soil sample boring. The goals of this part of the work are to 
determine the full depth of the shallow aquifer, to gather information about 
additional aquifers, and to place additional needed monitoring wells. 

3) Slug tests will be run to derive the aquifer characteristics. 
The slug test results will be used to derive aquifer permeability values. 
Existing and additional wells will be used for this testing. The information 
will be needed to design a remedial effort and to predict the spreading rate 
of the contaminant. 

4) Five rounds of ground water sampling and testing are planned. 
Appendix B methods are prescribed for the first two rounds. The number of 
analyte parameters will be reduced in the remaining three rounds. Only target 
compounds (those parameter determined through test results review to be 
characteristic of the contaminant) will be tested. 

21 
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Conclusions concerning the presence or absence of contamination, the risk 
posed by those contaminants, and the possible future steps to be taken will be 
developed. A report explaining the findings, conclusions, and future studies 
will be issued. 

2.2.0 STUDY MANAGEMENT 

2.2.1 MANAGEMEN’T RESPONSIBILITIfZS. USACEWES is the Navy’s prime 
contractor for this Phase II soils and Phase III ground water investigation. 
A project team, which is made up of United States Army Corps of Engineers 
(USACE) personnel, was assembled (Figure 2.2.1). Oversight and management 
responsibility will be handled by Dr. James May of USACEWES’ Geotechnical 
Section. The planning, scope writing, and report preparation is the 
responsibility of Robert Magee of USACE Engineering District, Wilmington, N.C. 
Field work supervision and soil sampling will be the responsibility of Robert 
Magee of USACE Engineering District, Wilmington, NC. Drilling will be done by 
personnel from the In Situ Section, Geotechnical Branch of USACEWES. Mr. Mark 
Vispi is the Section Chief. The chemical analysis is to be processed through 
the USACEWES’ Analytical Laboratory Group (ALG) under the supervision of Ann 
Strong. All chemical data validation will be done by the team leaders, the 
Quality Control Officer, and Chief, ALG. Soils classification and physical 
testing will be done at USACEWES’ Soils Investigation Laboratory under the 
supervision of Mr. Jesse Oldham. 

2.2.2 PROGRAM SCHIXDULE. Diagram 2.2.2 is a work schedule which 
illustrates expected work durations, phase structure, phase completion dates 
and milestone dates. The dates are time figures shown in working days. 
Allowances for exact start dates, off days, and work delays are not shown. 
Forty-five days are set aside for EPA approval followed by 30 days for 
revision of the work plan. Field work weeks are to be 6 day weeks. The field 
work is scheduled to take 57 days total. To expedite data reduction the field 
data will be forwarded to the Wilmington Engineering District office were it 
will be processed into final form. Fifty-five days are set aside for chemical 
and physical analysis. This is followed by 55 days of data reduction, and 30 
days of report preparation. The final report should be ready in 559 days 
after commencement of the field work. Following the start of the soils 
investigation, bimonthly progress reports will be issued. These reports will 
include overall project progress, individual study progress, impending 
schedule targets, and expected or existent schedule adjustments. Because the 
bimonthly progress reports are independent of the individual study work plans, 
they are not shown on the work schedule. 
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3.0 SAMPLE AND ANALYSIS PLAN 

3.1.0 SELECTION PROCEDURES 

3.1.1 SEL,ECTION RATIONAL. 
as a Solid Waste MGgement Unit (SWMU). 

The PCA/R-150 Tank Site was identified 
A Phase II Soils Release Assessment 

must be performed (at the PCA/R-150 Tank Site. A Phase II Soils Study will 
attempt to evaluate the presence of or absence of a release, and to 
characterize the hazardous waste and its constituents. The methods used will 
be SW-846 and the field and lab QC will follow CLP requirements. The soil 
will be physically characterized using USACE’s’ geotechnical procedures. This 
Soils Release Assessmient will be accomplished by judiciously selecting sample 
locations, selecting the appropriate analytes, and using proper analytical 
methods. 

A Phase III Ground water Release Characterization will be performed at this 
site. A Phase III Ground water Study will attempt to determine the rate and 
extent of contamination. The ground water will be tested for chemical 
confirmation using SW-846 analytical methods. The use of these methods are 
contained in the corrective actions portion of the permit. The particular 
procedures selected wlere determined by the site specific description of the 
contaminants. This description was obtained from review of ground water data 
and historical documentation. 

3.1.2 SAJPLE LOCATION. Boring and well locations were selected 
with a bias toward arleas having the greatest probability of contamination. 
Previous investigations performed by USACEWES (Dunbar, 1984) and NWSCC 
detected high concentration levels for Trichloroethylene at the R-150 Tank 
Site. Investigation by USACEWES (Dunbar, 1984) detected concentrations of 
Trichloroethylene and Trans-1,2-dichloroethylene in monitoring well WES g-3- 
81. Investigations 'by NWSCC detected levels of trichloroethane exceeding the 
0.001 ppm detection limit (Table 1.2.1). Detection ,levels of 0.179 ppm of 
trichloroethane were detected in well WES g-3-81 and 0.003 ppm in WES g-5-81. 
Because pesticide spr(ay tanks and containers were likely rinsed in the parking 
lots of Building 55 and 2189, a possibility of contamination exists there. 

Investigations will ble concentrated around the R-150 Tank Site and Buildings 
55 and 2189. Previlous investigations of monitoring well WES 9-3-81 detected 
contamination, but foibnd no apparent reason for its contamination. Three 
surface soil samples will be taken at well WES g-3-81 to determine if 
contamination is from the surrounding soil. Area A of Figure 3.1.2A is chosen 
as the location for the three background borings. These borings must be 
within the unit bound,ary but removed from past operations (as stated by EPA 
guidelines). These background borings will attempt to establish 
uncontaminated soil p(arameters. Three borings will be drilled in the vicinity 
of Building 2189 (Figure 3.1.2A, Area B) to determine if there is any residue 
remaining from the pesticide tanks and containers. Six borings will be 

25 



r-4 
a 

E
 

26 



FINAL PCA/R-150 TANK SITE IN5 170 023 498 
FEBRUARY 1992 

drilled at Building 55 (Figure 3.1.2A, Area C). The boring locations shown in 
Figure 3.1.2~ are approximate. Three borings will be drilled at the R-150 
Tank to positively confirm that all contaminated soil has been removed (Figure 
3.1.2A). The exact location for the individual borings will be selected in 
the field. The field selected boring locations will be surveyed by field 
personnel. 

Ground water monitoring wells will be used to gather ground water samples. 
The 20 wells presently in existence at the site will be first checked to 
determine their condition, to be redeveloped (bailing/surging procedure, see 
Section 3.4.4) if needed, checked for blockage using a plunker attached to a 
steel tape measure and then the first round of sampling will occur at the 
existing wells. This sampling effort will be done using a bailer which is to 
be decontaminated between each sample. Samples will be taken from the least- 
to-most contaminated locations as determined from prior ground water analysis. 
The wells will be tested in the following order WES g-8-81, WES 9-14A-83, WES 
g-13-83, WES g-12-83, WES g-06-81, WES g-01-81, WES g-02-81, WES g-11-83, WES 
g-10-83, WES g-09-81, WES g-07-81, WES g-04-81, WTGP, WT5P, WTlP, WES 9-05-81, 
WT2P, WES g-03-81, WT4P and WT3P. Six wells will be installed near the R-150 
Tank Site in an attempt to define the contaminant plume. Proposed wells l-4 
will provide information on the extent of contamination in the aquifer around 
WT3P. Well 5 will better define the geology and degree of contamination 
toward well WES g-3-81. Well 6 will confirm or refute! that contamination does 
not extend up-gradient toward WT~P. Proposed wells l-3 are approximately 50 
ft. and wells 4 and 5 are approximately 100 ft. from well WT3P. Well 6 is to 
be place midway between WT4P and WT~P (“Proposed Ground Water Assessment Plan 
for R-150 Tank Storage Closure Pest-Control Area”). Very little is known 
about the ground water conditions around Building 55 and 2189. However, it is 
known that pesticide containers were rinsed in these areas. Three wells will 
be installed at Building 55 and 3 at Building 2189 (Figure 3.1.2B) in an 
attempt to adequately define any ground water contaminants. The placement of 
the proposed wells are dependent upon the results of the analysis of the first 
round of ground water and soil analysis. After placement of proposed wells, 
the second through the fifth round of sampling will occur. The sampling order 
for the second through the fifth round of sampling will be dependent upon the 
results of the first round of ground water analysis. Sampling for the second 
through the fifth round will be done on a quarterly basis. The proposed 
installed wells will be sampled using a bailer which is to be decontaminated 
between each sample. 

3.1.3 SURVEY PLAN. All boring and well sites will be surveyed by 
certified professional surveyors. The top of casing of every well will be 
surveyed to determine its elevation National Geodetic Vertical Datum (NGVD) 
and east-west coordinates using the Indiana State Plane Coordinate System. 
Accuracy must be 2 0.5 ft. Accuracy of ground surface elevation must be + 
0.01 ft. The surveyors will supply USACEWES with all field survey data and g 
table of well elevations and locations. 
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3.1.4 $HEJlICAL ANALYTE SELECTION. Analyte selection is based on 
the probability of a contaminant occurring at the site. Buildings 55 and 2189 
were the centers of operation for NWSCC’s pest contro:L program. 
contaminant would be pesticides 

The principle 
at Bldgs. 55 and 2189. Ground water 

monitoring has been performed at the R-150 Tank Site and monitoring well WES 
g-3-81 and the detected contaminants were organics. The ground water testing 
results from PCA/R-150 Tank Site wells are listed in AppendixR? The list of 
analytical test parameters shown in Table 3.1.4 were selected on the basis of 
their probability of occurring at Buildings 55, 2189 and the R-150 Tank Site. 
The 8240 and 8270 organics were selected because of their common industrial 
usage and their detected presence in the ground water surrounding the R-150 
Tank Site. Analysis of pesticides, herbicides, and inorganics associated with 
pesticides will also be conducted. 

Ground water sampling will be done at the site using existing and proposed 
monitoring wells. Thle results of these analyses will be used to determine the 
contaminant plume’s chemical make-up, its shape and lateral extent, and to 
develop monitoring parameters. 

TABLE 3.1.4 
LIST OF PARAMETERS 

--------------------____________________-------------~------------------------ 

INORGANICS ORCANICS 
--------------------____________________-------------~------------------------ 

Arsenic 8240 Volatiles 
Chromium 8270 Semivolatiles 
Copper Organochlorine Pesticides & PCB’s 
Lead Organophosphorus Pesticides 
Mercury Chlorinated Herbicides 
Selenium 
Silver 
Zinc 

3.1.5 SLUG TESTING. The results from these tests will be used to 
derive aquifer characteristics. Slug tests are preferable to pumping tests 
for this investigation because they 
contaminated water to the surface. 

can be conducted without bringing 
A weight of known volume can be used to 

increase the head in the well and the decline in head can be measured over 
time. Elevation of the water service above the transducer will be measured 
with a pressure transducer and recorded with a data logger (Hermit). The 
Bouwer and Rice analytical method (based on Hvorslev) will be used to 
calculate hydraulic conductivities. The aquifer parameters of hydraulic 
conductivity and storativity can be computed for an area close to the well 
bore. Values for rock parameters such as porosity and permeability can be 
empirically derived from the hydraulic parameters. 
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STANDARD OPERATING PROCEDURES FOR SLUG TESTING 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Note: 

Open and check water level using steel tape. 

Connect transducer to instrument and insert into well 

a. For 10 psi transducer, total head above transducer 
may not exceed 21 feet after displacement of water 
column during test. 

b. For 100 psi transducer, total head is generally not 
a concern unless the well is deeper than 150 feet. 

Initialize Hermit recorder (or other make recorder) with 
test#, well%, date, time, water level, units, sample 
interval, etc. 

Establish water level/depth of transducer to itialize 
point of test; allow transducer and well to stabilize a 
few minutes. 

Quickly insert weight into well and start the recorder 

after the weight has displaced the water. 

Record data until pressure head (increase in depth 
below ground surface) has returned to within 10% of 
the original water level, or 1 hour, whichever is 
shorter. 

Transfer recorded data from the Hermit unit using Hermit 
DM software and field computer or PC. 

The sample interval will vary for each well, thus it will 
need to be determined in the field. Initially, a depth 
reading every 1 to 2 minutes is suggested, depending on 
the aquifer characteristics. An example of a test and 
plot is shown on Figure 3.1.5 

3.1.6 ACJIFER TESTING. Slug testing is to be done to derive the 
aquifer characteristics. This test consists of introducing an artificial head 
pressure (changing t:he water level in the well casing) and recording the decay 
of that head pressure over time. The changes in ground water surface 
elevations will be derived for information gathered from a pressure transducer 
installed in the test well. The transducer will be installed before the test 
is to be run. Surface elevation changes will be used to derive aquifer 
characteristics. Measurements will be made with a pressure transducer and 
recorded with a data logger (Hermit). The specific results to be derived are 
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CHEC:K 
PF-Z2 

JA 
W&S Ml INSTRUlENTATIECl 

FALLING HEAD TEST 
(PF-22) 

I.0 
a'7 
.B 
.7 

.6 

TIHE READING ELAPSED ELAPSED HEAD HEAD .5 
H:M:SS (FEET1 TItlE(MlN)TIHE~SECl (FEET1 RATIO 
1:52:00 0.00 0.00 0.00 24.10 1.000 l f 
1:52:30 7.00 0.50 30.00 17.10 0,710 
1:53:00 11,40 1.00 60.00 12.70 0.527 
1:53:30 15.00 1.50 90.00 9.10 0.378 

'.3 

1:54:00 17.50 2.00 l>O.OO 6.60 0.274 
1:54:30 19.30 2.50 150.00 4,80 0.149 
1:55:00 20.70 3.00 180.00 3.40 0.141 Q .2 
1:55:30 21.60 3,50 210.00 2.50 0.104 

1:56:00 22.20 4.00 240.00 1.90 0.079 1:56:30 22.80 4.50 270 .OO 1.30 0.054 # 

1:57:00 23.10 5.00 300.00 1,oo 0.041 
1:57:30 23.30 5.3 330.00 0.80 0.033 

8 

1:56:00 23.50 6,OO 360.00 0.60 0.025 
\r! 

.I 

1:58:30 23.70 6.50 390.00 0.40 0.017 1:59:00 23.80 7.00 420.00 0.30 0.012 
1:59:30 23,80 7.50 450.00 0.30 0.012 

$z 
.07 

':OO:OO 23.85 8.00 480 a00 0.25 0.010 
2:wJ:30 23.90 8.56 510.00 cl,20 0 .OOb I- Q .a 

2:Ol:OO 23.90 9.00 540.00 0.20 0.008 .0.5 
2:Ol:JO 23.95 9.50 570.00 0.15 0.006 

i$ 

2:02:00 24,OO 10.00 600.00 0.10 0.004 
2:02:30 24.00 10.50 630.00 0.10 6.004 
2:03:00 24.00 11,OO 660.00 0.10 0.004 
2:lO:OO 24.10 18.00 1080.00 0.00 0 .ootl .o.J 

NOTES: 
1. TEST PERFOfUiED By SNIPES & ALIG W 30 DCT 84. 
2. TEST INDICATESTt#T PIEIUIUER IS FWTIONING 

PROPERLQSEE TIME LAG CURVE), 
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transmissivity, hydraulic conductivity, and storativity. The validity of the 
derived results is dependent on certain assumptions being met. It is probable 
that these assumptions are not fully met in reality, yet they must be made in 
order to obtain the results. The derived results may not be absolutely valid, 
but within the scope of the study, they will be usable. 

3.1.7 ANALYTICAL METHODS SELECTION. Analytical method selection 
for chemical analy=s is a matter determined by environmental regulation. EPA 
mandates that RCRA studies adhere to procedures and methods set out in “Test 
Methods for Evaluating Solid Wastes, Physical/Chemical Methods” SW-846, Third 
Edition. Inorganic and organic test methods are given in Tables 3.1.7A and 
3.1.7B respectively. 

TABLE 3.1.7A 
SUMMARY OF METHODS FOR 

DETERMINATION OF INORGANIC ANALYSIS 

--------------------.---------------------------------------------------------- 
METHODS from SW-846 

----------_----------------- 
INORGANIC ANALYSIS TECHNIQUE DIGESTION** ‘ANALYSIS 
--------------------.---------------------------------------------------------- 
Arsenic CF 3005 w 3050 s 7060 
Chromium ICP 3005 w 3050 s 6010 
Copper ICP 3005 w 3050 s 6010 
Lead ICP 3005 w 3050 s 6010 
Mercury cv 7471 
Selenium CF 3005 w 3050 s 7740 
Silver ICP 3005 w 3050 s 6010 
Zinc ICP 3005 w 3050 s 6010 
--------------------.---------------------------------------------------------- 
*Abbreviations: GF ‘= Graphite Furnace, ICP = Inductively Coupled Plasma, 
CRL = EPA Central Regional Laboratory - Region V, CV = Cold Vapor. 
**Digestion process, when not noted, is included in the analytical method. 
W = Water 
s= Soil and sediment 
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TABLE 3.1.7B 
SUMMARY OF METHODS FOR 

DETERMINATION OF ORGANIC COMPOUND ANALYSIS 
--------_--------------------------------------------.------------------------- 

METHODS from SW-846 
---,_------------------------ 

ORGANIC ANALYSIS TECHNIQUE DIGESTION ANALYSIS 
------------------------------------------------------------------------------ 
Volatiles CC/MS INC.’ 8240 
Semivolatiles GWMS INC.* 8270 
Organochlorine Pesticides & PCB’s CC/MS INC.” 8080 
Organophosphorus Pesticides CC/MS INC.” 8140 
Chlorinated Herbicides GC/MS INC.% 8150 

--------------------.---------------------------------,------------------------- 
*INC.=Digestion procedure included in method procedure. 

3.1.8 J’HJSICAL PARAMETER SELECTION. Soil samples will be 
characterized using standard USACE geotechnical methods. The soil samples 
will be physically described and classified in the field by the field crew. 
Unified Soil Classification System (USCS) classification will be done at the 
laboratory. The classification will consist of a visual classification, a 
sieve and hydrometer analysis to determine grain size distribution of the 
sample, determination of natural water content, USCS classification, organic 
content and density. The sieve analysis determines the gradation of grain 
sizes ranging from the number 4 sieve to the number 200 sieve. The hydrometer 
analysis determines the percentage of silt and clay sized particles in the 
sample. Rocks will be examined and classified in the field and their 
descriptions logged in the field log book. Classification will be in 
accordance with EM 1110-l-1806 (located in field trailer). The classification 
and description of the rocks will include in the following order, as 
applicable: 

1) Unit Designation (Miami Elite, Clayton Formation, 
Chattanooga shale) 

Rock type 
Hardness 
Degree of weathering 
Texture 
Structure 
Color 
Solution and void conditions 
Swelling properties 
Slaking properties 
Additional descriptions such as mineralization, size and 

spacing shale seams, etc. 
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324.0 SAMPLING PROCEDURES 

3.2-l GENERAL PRINCIPLES. 
Shelby Tube samplerand hand tools. 

Soil samples will be taken using a 
Protective plastic will be placed on the 

ground in sample areas during sampling. Direct body contact with the samples 
must be avoided. To minimize cross contamination between samples, the 
samplers will wear disposable latex gloves. The outer pair of latex gloves 
are to be changed between each sampling event. All sampling equipment and 
drilling equipment will be decontaminated between usage. Three surface 
samples are proposed at boring WES g-3-81 to attempt to determine if surface 
spillage has occurred. Fifteen borings are planned at this site. Three of 
these borings will be used as background borings. The background borings 
will be the first b’orings to be augered at the location. They will be placed 
at a location away from the parking lot of Building 2189, but within the unit 
boundary. Three borings will be taken in the vicinity of Building 2189, three 
in the vicinity of the R-150 Tank, and six borings will be taken at Building 
55. When possible, the soil boring locations will coincide with monitoring 
well locations which are to be installed later. Th.e soil horizons to be 
augered during well installations can be used to obtain soil samples for 
chemical and physical testing. At each boring soil samples will be taken at 
the following depths, 3” to 6", 12” to l8", 18" to 24”, and from 6" directly 
above the water, or top of rock, whichever is encountered first. These sample 
intervals are shown on Figure 3.2.1. No samples are to be taken below the 
water table and no samples will be taken below the top of rock. The borings 
are to be taken to bedrock/refusal, or a depth of 50’ below the ground 
surface. 

Monitoring wells will be installed throughout the PCA/R-150 Tank Site to 
provide for the measuring of ground water levels, piezometric surfaces, 
determining stratigraphic positioning, and detection of chemical 
contamination. These samples will be collected using a Teflon bailer. 
Samples of the existing wells will be taken from the least-to-most 
contaminated well as determined from prior ground water analysis. To insure 
that the samples represent the conditions existent in the aquifer, three 
casing volumes of water will be drawn prior to sampling. Refer to Section 
3.4.2 for the handling of Investigation-Derived Waste. 
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3.2.2 @FACE SAMPLING. Protective plastic will be placed on the 
ground in sample areas during sampling. Three surface samples will be 
collected at locations indicated in Section 3.2.1. At each surface sample 
location the same procedure will be followed. Sod and top soil will be 
removed to a deptih of approximately 3” below the ground surface, A soil 
sample will be taken using a pre-cleaned sampling trowel. Two 40 mL VOA vials 
will be taken for volatile organic compound analysis. VOA samples will be 
done quickly and coLlected first. Care will be taken to fill the head space. 
Two 8 oz. wide-mouth glass jars of soil will be taken for inorganic, 
herbicide, pesticide, and semi-volatile detectiorl. Each 8-02. jar will be 
filled to capacity, or as near to capacity as possible. 

3.2.3 SUBSURFACE SAMPLING. Soil borings will be drilled using a 
Failing 1500 truck mounted drilling rig. Samples will be taken at specified 
depths all above the water table and refusal. A Shelby sampler will be used 
to collect the soil samples. The sampler will be advanced through a hollow 
stem auger. The hol:Low stem auger will be used because it will minimize cross 
contamination of samples. As the auger advances into the soil, protective 
casing is advanced which will prevent the hole from caving. At the surface, 
the sample will be extracted, peeled, and bottled in the shortest time 
possible. Peeling is the process that removes and discards the portion of the 
sample which is in direct contact with the sampler. Ends of the sample will 
not be used. Samples for volatiles analysis will be taken, bottled, and 
capped within 15 seconds from the time the sampler is opened. All samples 
will be extruded into 8-02. wide-mouth glass jars or other containers with 
minimal disturbance of the sample. Stainless steel or plastic tools will be 
used to place the peeled samples into the containers. The sample jars or 
bottles will then be sealed and placed in sealed plastic packages. One sample 
per sealed package. Following collection, soil samples will be placed on ice 
with sufficient packing material to prevent breakage and shipped in a locked 
ice chest which will maintain a temperature of 4 degrees C. Chemical 
preservatives will not be required for the soi.:L samples. The coolers 
containing the samples with their accompanying Chain of Custody forms which 
are sealed in plastic bags and taped to the inside lid of the cooler will be 
transported to the analytical lab for analysis. Transport will be by air 
freight with an overnight carrier service. A tamper-proof seal will be placed 
on each cooler to ensure sample integrity. Two 8 oz. jars of soil and two 40 
mL. VOA vials of soil will be collected. These samples will be analyzed for 
the presence of pesticides, PCB’s, herbicides, metalls, and 8240 and 8270 
organics. 

The hole will be augered to a depth of 50’ or bedrock which ever is shallower. 
The hole will be back filled using grout and bentonite cement. Refer to 
Section 3.4.2 for the handling of Investigation-Derived Wastes. 
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3.2.4 tjRJJND WATER SAMPLING. Ground water samples will be taken 
using a Teflon bailer lowered into the well with a stainless steel leader. 
For recently installed wells they must be fully developed in accordance with 
the Well Construction Procedures prior to sampling. The depth to the water 
table will be determined using a steel tape. Prior to sampling, the wells 
must be purged. This involves removing three well volumes of water from the 
well. Refer to Section 3.4.2 for the handling of Investigation-Derived Waste 
Before purging the wells, ground water parameters (water table depth, pH, 
temperature, and water conductivity) will be determined and recorded. The 
first round of ground water sampling will only include the 20 existing wells. 
Twenty-eight ground water samples will be collected per round for the second 
through the fifth rounds on a quarterly basis. The sampling order for the 
second through the fifth rounds will be dependent upon the results of the 
ground water analysis. A total of 116 ground water samples shall be collected 
for ground water analysis. The water sample is transferred from the bailer 
into the proper sample bottles. For volatile organic analysis, two 40 mL VOA 
vials are filled first. They should be completely filled with no headspace or 
bubbles. Samples for the other parameters will then be collected. Nitric 
acid (HN03) will be added to water collected for metal analysis. The pH of 
the sample should be lowered to <2 for proper preservation. 

3.2.5 SAi@LE CONTAINERS. The sample containers will be obtained 
from a supplier (ICHEM Research INC.). The containers will be pre-cleaned. 
The containers will be shipped to the location in protected containers. The 
sample jar types and sizes are given in Table 3.2.5. A verification of the 
decontamination procedure will accompany every container shipment. 
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TABLE 3.2.5 
SUMMARIZATION OF SAMPLE CONTAINERS, 

------------------------------------------------------------------------------ 
MATRIX PARAMETERS CONTAINERS 
------------------------------------------------------------------------------ 
Soil Volatiles 2x40 mL glass 

Septa vial 

Soil Herb. & Pest. 1 x 8 oz. wide-mouth glass ea. 

Soil 

Water 
Water 
Water 
Water 

Water 

Water 
------ 

Inorganics & 1 X 8 oz. wide-mouth glass ea. 
Semivolatiles 
Volatiles Two 40 mL. glass vials 
Semivolatiles One 1000 mL. amber glass jar 
Metals One 1000 mL. plastic jar 
Organochlorine One 500 mL. amber glass jar 
Pesticides & PCB’s 
Organophosphorus One 500 mL. amber glass jar 
Pesticides 
Chlorinated Herbicides One 500 mL. amber glass jar 

,------------------------------------------------------------------------ 

3.2.6 SAMPLE TESTING. Soils and ground water testing for the 
presence of inorganics by SW-846 Method 7060, 6010, 7471, and 7740, volatiles 
by EPA Method 8240, semivolatiles by EPA Method 8270 Organochlorine Pesticides 
and PCB’s by ~~-846 Method 8080, Organophosphorus Pesticides by SW-846 Method 
8140, and Chlorinated Herbicides by SW-846 Method 8150 will be done. The 
ground water samples analyzed for inorganics will be filtered. For physical 
testing of the soils at least one disturbed soil ,sample per boring will be 
collected. These soil samples will be analyzed to determine their particle 
size gradation, natural water content, and their organic content. The soils 
will be described using IJSCS System. Additional samples for physical testing 
will be collected at major stratigraphic breaks. This information will be 
used to characterize the soils and in the remedial technique selection. 
Table 3.2.6A list field samples required for the first round of ground water 
sampling , surface soil sampling and subsurface sampling. Table 3.2.68 list 
field samples required for the second through the fifth round of ground water 
sampling. 
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TABLE 3.2.6A 
Types and Numbers of Samples 

Round 1 
PESTICIDE CONTROL AREA/R-150 TANK SITE 

Quality Assurance and Quality Control 
Field Field/Dups Rinsate Field Trip Total 

Samples Qc Equip Blanks Blanks 

GROUND WATER: 
Volatiles 
B/N/A 
Pesticides* 
TRPH 
Metals 
Other: 

SURFACE WATER: 
Volatiles 
B/N/A 
Pesticides 
TRPH 
Metals 
Other: 

SURFACE SOILS: 
Volatiles 8240 
B/N/A 8270 
Pesticides* 
TRPH 
Metals 

Rnd 
1 
20 

-2o- 
-2o- 
-2o- 
-2o- -- 

-- 

-L 

-- 

-L 

3 
-m 

Other: explosives 

SUBSURFACE SOILS: 
Volatiles 8240 
B/N/A 8270 
Pesticides 

jg 

TRPH 
Metals 

f;I 

Other: explosives'- - 

*Includes Organophosphorus 
and Chlorinated Herbicides. 
NR - Not Required. 

Rnd 
1 
2 -- 
2 -- 
2 -- 
2 -- 
2 -- 

1 -- 
1 -- 
1 -- 
1 -- 
1 -- 

5 -- 
5 -- 
5 -- 
5 -- 
5 -- 

1 - -- 
1 - -- 
1 - -- 
1 -- 
1 - -- 

-- 

-- 
-- 

1 -- 
1 -- 
1 -- 

1 -- 
1 -- 
1 -- 

12 
-12- 
-12- 
-12- 
-12- -- 

-- 

1 - -- 
1 - -- 
1 - -- 
1 - -- 
1 - -- 

-- 

1 -- 
1 - -- 
1 - -- 
1 - -- 
1 - -- 

2 -- 
NR 

NR- 
NR- 
NR- -- 

NR 
NR- 
NR- 
NR- -- 

NR 
NR- 
NR- 
NR- -- 

2 -- 
NR 

NR- 
NR- 
NR- -- 

Rnd 
1 
25 

-23 
-23- 
-23- 
-23- -- 

-80- 
-80- -- 

Pesticides and PCB's, Organophosphorus Pesticides 
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TABLE 3.2.6B 
Types and Numbers of Samples 

Rounds 2-5 
PESTICIDE CONTROL AREA/R-l50 TANK SITE 

Quality Assurance and Quality Control 
Field Field/Dups Rinsate Field Trip Total 

Samples Qc Equip Blanks Blanks 

Round 2 3 4 5 (please circle) 
GROUND WATER: 
Volatiles 
B/N/A 
Pesticides* 
TRPH 
Metals 
Other: 

SURFACE WATER: 
Volatiles 
B/N/A 
Pesticides 
TRPH 
Metals 
Other: 

SURFACE SOILS: 
Volatiles 8240 
B/N/A 8270 
Pesticides* 
TRPH 
Metals 

28 
-28- 
-28- 
-28- 
-28- -- 

-- -L -- -L 
3 -- 

1 -- 
1 -- 
1 -- 
1 -- 
1 -- 

2 -- 
NR 

NR- 
NR- 
NR- -- 

34 
-32- 
-32- 
-32- 
32-- - 

- -- 
NR - P 

NR- - P 
NR- -_-. - - 
NR- - -- 

- -- 

Other: explosives 

SUBSURFACE SOILS: 
Volatiles 8240 
B/N/A 8270 
Pesticides 
TRPH 
Metals 
Other: explosives 

NR 
NR- 
NR- 
NR- -- 

NR 
NR- 
NR- 
NR- -- 

*Includes Organophosphorus Pesticides and PCB's, Organophosphorus Pesticides 
and Chlorinated Herbicides. 
NR - Not Required. 
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Samples collected for chemical analysis will be sent to USACEWES’ Analytical 
Laboratory Group (ALG) in Vicksburg, Mississippi, and the samples collected 
for physical characterization will be sent to USACEWES ’ Geotechnical 
Laboratory also in Vicksburg, MS. ALG’s (POC Ann Strong) address is: 3909 
Halls Ferry Rd.; Vicksburg, Mississippi. The address for the Soils 
Investigation Laboratory (PQC Mr. Jesse Oldham) is: 3909 Halls Ferry Rd.; 
Vicksburg, Mississippi. 

3.2.7 SAMPLING QUALITY ASSURANCE. 

Field Blanks. Field Blanks consist of the source water used in 
decontamination and steam cleaning. These blanks are collected and analyzed 
to determine the level of contamination introduced into the sample due to 
sampling techniques. At a minimum, one field blank from each event and each 
source of water must be collected and analyzed for the same parameters as the 
related samples. 

Trip Blanks. Trip blanks are defined as samples which originate 
from analyte-free water taken from the laboratory to the sampling site and 
returned to the laboratory with the volatile organic (VOA) samples. Two trip 
blanks should accompany each cooler containing VOAs, should be stored at the 
laboratory with the samples, and analyzed by the laboratory. Trip blanks are 
only analyzed for VOAs. 

Equipment Rinsates. Equipment rinsates are the final analyte-free 
water rinse from equipment cleaning collected daily during a sampling event. 
Initially, samples from every other day should be analyzed. If analytes 
pertinent to the project are found in the rinsate, the remaining samples must 
be analyzed. The results from the blanks will be used to flag or assess the 
levels of analytes in the samples. This comparison is made during data 
validation. The rinsates are analyzed for the same parameters as the related 
samples. 

Duplicates. Duplicate samples collected in the field provide 
precision information for the entire measurement system including sample 
acquisition, homogeneity, handling, shipping, storage, preparation, and 
analysis. Samples for duplicated analyses will be selected at random by the 
on-site coordinator, and submitted blind to the laboratory for analyses. 
Duplicate analyses will be performed for one out of every 20 investigative 
samples or as appropriate for each matrix. 
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3.3.0 WELL CONSTRUCTION PROCEDURES 

3.3.1 WELL LOCATION RATIONALE. The 20 existing ground water 
monitoring wells will be used to initially sample the ground water. Six 
additional wells are proposed to be installed near the R-150 Tank Site in an 
attempt to define the contaminant *lplumett or distribution, especially around 
the zone of high-concentration defined by wells WT3P and WT4P. Figure 3.1.2A 
presents suggested locations for the six additional wells. These wells were 
proposed in the “Proposed Ground-Water Assessment Plan for R-150 Tank Storage 
Closure Plan”, 
(IDEM). 

submitted to the Indiana Department of Environmental Management 
Due to the levels of TCE and Trichloroethane found in well WT3P, 

proposed wells 1-4 will provide information on the extent of contamination in 
the aquifer around WT3P. Well 5 will better define the geology and the degree 
of contamination toward well WES g-3-81. Well 6 will confirm or refute the 
assumption that contamination does not extend up-gradient toward WT~P. Wells 
l-3 are approximately 50 ft. and wells 4 and 5 approximately 100 ft. from well 
WT3P. Well 6 is to be placed midway between WT4P and WT~P (Proposed Ground- 
Water Assessment Plan for R-150 Tank Storage Closure Plan, 1989). 

Very little is known about the ground water conditions around Buildings 55 and 
2189. Three wells are proposed at each building in an attempt to determine 
ground water contaminants. The exact locations for those wells have not been 
selected. The locations shown on Figure 3.1.2B are approximate locations. 
The exact number of wells is dependent upon the first round of ground water 
and soil analysis. 

U.S. 
3.3.2 DRILLING TECHNIQUES. Two drilling methods (coring, augering, 

Army Corps of Engineers publication EM 1110-l-1804, located in drilling 
trailer) are to be used. 

At locations needing rock coring, the following procedures are to be used. 
The soil zone will be drilled using a hollow stem auger down to refusal. 
Where possible these auger holes will serve as soil borings. Where the soil 
thickness is greater than 11 feet, core samples will be taken with a HQ 
wireline system. If the depth to refusal is less than approximately 11 feet, 
(the depth needed to start coring with the HQ wireline core barrel), then a 2- 
foot-long NX core barrel will be used to sample to 11 feet. The core samples 
will be placed in order of removal, into plywood boxes (filling boxes from the 
lower left and continuing to the upper right) for future reference. Detailed 
geologic logs will be prepared. The core boxes shall be “permanently labeled” 
and transferred to the core storage area. Cores shall be transferred at the 
completion of each well or at the completion of site drilling. Refer to 
Section 3.4.2 for the handling of Investigation-Derived Waste. This work 
requires the services of a professional geologist. 
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3.313 WELL CONSTRUCTION. A system of 2-inch-ID flush-threaded 
schedule 40 PVC pipe and screen will be used to install the monitoring wells. 
The screen length is dependent on the aquifer thickness but will not exceed 10 
feet without Navy approval. The well materials will be steam-cleaned prior to 
installation. Well screens will consist of 2-inch-diameter, 0.020-inch- 
slotted PVC. The riser pipe will consist of PVC and will extend upward to a 
point approximately 2.5 feet above the ground surface. The bottom of the well 
screen will have a non-slotted PVC trap extending one foot below the screen. 

Once the pipe system is installed in the boring, the annulus of the screened 
section and the total aquifer zone will be packed with a coarse silica sand 
filter material. The filter material will be poured in from the top of the 
well slowly by hand and periodically checked for depth with a tape measure. 
The filter pack will be brought up to the next higher aquiclude. The size of 
the filter sand will be determined based on the size of the sand in the 
aquifer being screened. Rock wells do not have to be packed. The silica 
filter sand must be certified clean and shipped to the site in sealed bags. 
The screened groundwater zone must be isolated for the remaining well annulus 
above the well screen. It is to be capped with a 3-to-5-foot thickness of 
bentonite pellets which will act as a sealing medium. The bentonite is 
allowed to set 30 minutes to 1 hour for swelling time, and the well is then to 
be grouted to the surface. The grout will be a cement-bentonite mixture. It 
is to be pumped into the well from the bottom through a 3/4-inch-diameter 
pipe. The top of each well has a vented PVC cap. The riser pipe is to be 
protected at the surface by 3-inch diameter steel pipe with locking caps. 
Three &inch-diameter steel posts will be equally spaced around the well and 
embedded in individual concrete pads separate from the main concrete pad 
around each well. A permanent tag that clearly identifies the well number, 
date constructed, screen interval, well depth and top of inside casing 
elevation will be affixed on the well. A typical well installation diagram is 
shown in Figure 3.3.3A. 

Wells will be developed no sooner than 48 hours after grouting is 
completed. This general installation procedure will be used for all the new 
wells. It will be modified for the wells which are to test the base of the 
deeper aquifers. In the case where a shallower aquifer is to be drilled 
through, the shallow aquifer will be closed off behind pipe. Figure 3.3.3B is 
a diagram of a telescoping well. 
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3.3.4 WELL DEVELOPMENT. A bailing and surging procedure will be 
used to develop the new wells and redevelop the existing wells if needed. The 
surge tool is a length of stainless steel rod with rubber washers attached at 
each end. The washers are to be slightly smaller than the inside diameter of 
the well pipe. The bailer is a Gfoot-long stainless steel or Teflon bucket 
with a diameter that is slightly less then the inside diameter of the casing . 
The tools are alternately lowered into the well on a stainless steel cable and 
pulled briskly up and down within the screened zone. This bailing/surging 
procedure creates a surging action within the screened zone. This action is 
to flush the finer particle out of the screen and packing material allowing 
better flow of ground water into the well from the aquifer. These processes 
are repeated for several hours in each well or until the water forced out at 
the top becomes relatively clear. The developing tools will be flushed with 
clean water between each well setup. 

Refer to Section 3.4.2 for the handling of Investigation-Derived Waste. 

3.4.0 DECONTAMINATION AND DISPOSAL OF WASTE 

3.4.1 DECONTAnINATION OF EQUIPMENT. 

3.4.1..1 PERSONNEL 

Decontamination procedures are as follows:: 

- Protective disposable outer garments will be removed 
and placed in disposable plastic bags at the perimeter 
of the exclusion zone before each departure from the 
exclusion zone. 

- If disposable outer boots are worn, they will be 
removed first and then gloves. If reusable rubber 
or neoprene boots are worn, they will be washed 
and rinsed before leaving the contamination reduction 
zone. 

- Field personnel will wash and dry their hands and 
all exposed surfaces before leaving the contamination 
reduction zone, and used paper towels will be placed 
in the disposable bag. 

- The plastic bags containing waste materials will be 
disposed daily in a NWSCC dumpster. 

46 



FINAL PCA/R-150 TANK SITE IN5 170 023 498 
FEBRUARY 1992 

Clean outer garments will be accessible to field personnel 
in an area free from potential contamination. Water, soap, 
and paper towels will also be kept in a clean location for 
both regular clean-up and emergency use. 

3.4.1.2 SAMPLING DEVICES. All sampling devices (shelby- 
tube, sampling trowel, bailer and hollow stem auger) will be cleaned using the 
following steps. 

1. Scrub equipment with a non-phosphoric detergent and 
potable water. 

2. Rinse with potable water. 

3. Rinse with 0.1 N nitric acid when sampling for 
inorganics. 0.1 N nitric acid is prepared by adding 
approximately 4.2 mL. concentrated nitric acid to 
approximately 500 mL water. Then dilute the solution to 
1 L final volume with water. Caution: add concentrated 
acid to water’: never add water to concentrated acid. 

4. Rinse with deionized water. 

5. Rinse with hexane (pesticide grade). 

6. Air dry. 

7. Rinse with deionized water. Collect rinsate blanks now 
(ground water sampling ) . 

8. Air dry. (ground water sampling) 

9. Wrap or cover sampling equipment with aluminum foil 
(shining side out) when not in use. 

Other reusable sampling equipment bowls, spatulas, etc. will be decontaminated 
by using only the wash and rinsing procedures. 

Decontamination liquids will be handled according to Section 3.4.2 
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3.4.1.3 DRILLING EQUIPMENT. The drill rig f its 
substructure, auger flights, bit, and drill rods will be steam cleaned with a 
high pressure, high temperature, hot water cleaner. (Note Army Corps, a 
pressure washer with nonphosphoric detergent is not needed.) the washing is 
to remove all soil from the rig and drill equipment. Potable water from the 
NWSCC will be used. The Army Corps will collect and analyze a source water 
sample (i.e. field blank) from the truckload of NWSCC water. Work will 
proceed prior to receipt of analytical results for the source water samples. 
The samples will be prepared, shipped, and analyzed for the full list of 
compounds. An equipment decontamination zone will be designated at the site. 

Decontamination of the drilling rig and equipment will take place in a 
designated area at the site. Water from decontamination activities will be 
allowed to infiltrate the ground in a non-nuisance manner. 

3.4.2 HANDLING OF INVESTIGATION-DERIV WASTE MATERIAL. The RF1 
will produce a number of types of Investigation-Derived Wastes 
the field activities. 

(IDW) during 
The removal of IDW which does not pose any immediate 

threat to human health or the environment is not recommended. The site 
manager, using best professional judgement, will render an IDW as hazardous or 
non-hazardous. Fluids and soils generated during the field work will be 
disposed of at the ground surface in a non-nuisance manner. The IDW will be 
handled as follows: 

3.4.2.1 CUTTINGS AND EXCAVATED SOILS. Drill cuttings and 
soils from the investigation will be thin-spread around the borings and the 
ground water monitoring wells. 

3.4.2.2 LIQUIDS. Liquids from the temporary decontamination 
area and those used at individual borings for decontamination of downhole 
equipment will be discharged to the ground surface in a non-nuisance manner. 

3.4.2.3 USED PERSONAL PROTECTIVE EQUIPMENT. All used Tyvek 
suits, overboots, gloves, wastepaper, and other wastes will be collected, 
bagged, and place in a NWSCC dumpster. 

3.4.2.4 GROUND WATER. Ground water derived from purging and 
well development will be discharged to the ground surface at the well location 
in a non-nuisance manner at least 10 feet away from the well so as not to 
recharge the well. 
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3.5.0 SAMPLE DOCUMENTATION PROCEDURES 

3.5.1 GENERAL PROCEDURE. Field parameters will be recorded in a 
field notebook. These parameters will be transferred to Data Sheets, Chain of 
Custody Forms, Drilling Logs, and Sample Tags. Final documentation will be 
made from a consolidation of those notes, data sheets, and laboratory data. 
Photographic documentation of field activities will be taken and included in 
.the report. 

3.5.2 CHAIN OF CUSTODY. A Chain of Custody program will be 
initiated in the field upon collection of the sample. A Chain of Custody 
record will accompany each shipment of samples at all times. An example of a 
Chain of Custody record is shown in Figure 3.5.2. Include in the remarks 
section of the Chain of Custody form the container type and airbill number. 

3.5.3 SAMPLE LABELING. At the time of sample collection, the 
sample will be placed in a prelabled, precleaned sample container. The sample 
label is to contain the following information: 

1. Site name. 
2. Field station number. 
3. Date and time of sample collection. 
4. Sample type (grab or composite). 
5. Sample location description. 
6. Signature 
7. Sample preservative used. 
8. Analyses type. 

An example of a sample label is shown in Figure 3.5.3 

3.5.4 FIELD LOGS. Field logs will be made by the geologist or 
inspector of each sample boring. Figure 3.5.4 is an example of a field 
sample/boring log. The field log documents the sample number, the date of 
sampling, the depth sampled, provides a field classification of the soil or 
other material, the type of sampler used, the container number, and job 
information including type of drill rig, operator’s name, site name, boring 
number and surface elevation if available. 

3.5.5 FIELD NOTEBOOK. Sampling information will also be kept in 
the log book. The log book is to be a bound journal. All entries in the log 
book will be in ink, signed and dated. No erasures will be allowed. All 
corrections will be slashed, dated and initialed. Information included in 
this book consist of: sampling dates, sample numbers, sample descriptions, 
sample depths, ground water conditions, and other pertinent sampling 
informat ion. When sampling ground water pertinent information should include: 
identification of well, well depth, static water level depth and measurement 
technique, presence of immiscible layers and detection method, well yield-high 
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or low, time well purged, collection method for immiscible layers and sample 
identification numbers, well evacuation procedure/equipment, sample withdrawal 
procedure/equipment, date and time of collection, well sampling sequence, 
types of sample containers used and sample identification numbers, 
preservatives used, parameters requested for analysis, field analysis data and 
methods, sample distribution and transporter, field observations on sampling 
event, name of collector, climatic conditions including air temperature, and 
internal temperature of field and shipping (refrigerated) containers. 

Other information to be found in the log book includes Chain of Custody data, 
sample shipment information, decontamination documentation, and personnel 
changes. The log book will contain a detailed inventory of al.1 waste drums 
generated by the operation. This inventory will describe the drum contents, 
and the boring number from which it was derived. The wastes generated during 
the decontamination of the sampling equipment will be marked by boring number. 
Decontamination pad wastes will be identified as such. The field log book 
will be submitted to the Navy at the time of project completion. A copy of 
the field notes will be added as an appendix to the report. 

3.5.6 DAILY WORK SCHEDULES’. Each day a summary sheet is to be 
compiled. Information will be copied from various log books. Figure 3.5.6A 
and B are copies of the work summary sheets. Information found in the work 
summaries include : weather conditions, levels of protection, work performed, 
sampling efforts, field analysis, problems and corrective action, and QA/QC 
activities. The sheets will be kept in the field office and will become part 
of the final record at the end of the job. Sheets will be filled out in ink 
or typed. These sheets will be kept in a loose leaf notebook. 

3.5.7 DRUM INVENTORY. Labels will be attached to the drums. The 
label will consist of the SWMU No., boring/well no., drum no., contents and 
date filled. An inventory of all waste material drums will be kept by the 
site manager. This inventory list will contain a description of the drum, its 
location, its content, and the date filled. The inventory will be used later 
to determine the drum content for disposal. This list will be kept as a part 
of the operational records. A spread sheet will be maintained and included in 
the report (Figure 3.5.7). It will list location, contents, date filled, 
description, SWMU no., boring/well no., and drum no. 
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DAILY QUALITY CONTROL REPORT (DQCR) 
NAVAL WEAPONS SUPPORT CENTER, CRANE INDIANA 

PROJECT NO. IN5 170 023 498 

SWMU: - 

DATE: AUTHOR: 

WEATHER: 

HEALTH AND SAFETY - LEVELS OF PROTECTION AND PROBLEMS/SOLUTIONS: 

WORK PERFORMED: 

SAMPLING PERFORMED: 

- 

Figure 3.5.6A 
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FIELD ANALYSIS PERFORMED: 

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS: 

Site Coordinator Signature: Date: -- 

Figure 3.5.6~ 
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4.0 SAFETY, HEALTH, EMERGENCY RESPONSE AND 
ACCIDENT PREVENTION PLAN 

SEE APPENDM A 
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5.0 DATA MANAGEMENT PLAN 

5.1.0 GEHERAL. The Data Management Plan is the part of the Work Plan 
that explains the movement of the data into final report form. Chemical and 
Physical Data are reduced from its raw form into final form by the laboratory 
personnel. The final data is then put into a report format. The data will be 
presented in various text, tabular, and graphic formats. Concurrent with the 
work on the individual sites progress reports for the overall soil 
investigation program, bimonthly reports of progress will be issued. These 
bimonthly progress reports are separate from the individual SWMUs’ studies and 
are covered under the generic work plan for the RF1 soils investigation. 

5.2.0 DATA RECORD. Recorded data will consist of site (SWMU) locations, 
sampling station (boring) numbers and location, sample number and depth 
sampled, date sampled, names of sampling personnel, sample descriptions and 
other boring log data, Chain of Custody information, parameters measured, 
laboratory results, and analysis of results. Locations will be recorded on 
map positions on base maps. 

Chemical and physical laboratory results will be presented as computer print 
outs generated by the analyzing laboratory and will include parameters such as 
the sample number, parameter measured, amount detected, date analyzed, units 
used, a lab ID number for each sample, duplicates, and results of analysis of 
blanks. The data will be presented in appendixes to the draft and final 
report. 

5.3.0 TABULAR DISPLAYS. Tables of data will include field data (sample 
station number, number of samples per station, depths sampled, date sampled, 
etc.) and laboratory data for chemical and physical testing results. 

5.4.0 GRAPHICAL DISPLAYS. Data will be presented in various graphical 
formats. Sample boring locations will be presented on base maps. Contaminant 
plume maps will be made to display the contaminant spread. Cross sections of 
the soil profile will be made to display the vertical distribution of soil 
type and contaminant concentrations. Bar and line graphs will be used to show 
contamination levels. Pertinent photographs will be included in the report to 
refine a point or add emphasis to a finding. Other displays are possible. 

5.5.0 DATA REVIEW. Characteristics of a release are dependent on the 
recognition of a release condition. The existence of explosive compounds in 
the sampled media indicates a release. Pesticides and herbicides are man made 
products and their existence in the sampled media indicates a release. Most 
compounds listed as ~~-846 method 8240 (volatile organic analysis) and method 
8270 (semivolatile organic analysis) are man made products and their presence 
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in the sampled media are considered a release. Inorganic compounds are 
naturally occurring earth materials. Release characteristics are determined 
by evaluating data with respect to: 1 )detection limits, 2)control limits for 
duplicates, spikes, blanks and surrogates, 3)data control within control 
limits and corrective actions, and 4)flagging of consistently out of control 
data. 

5.6.0 REPORT FORMAT. A draft and final report will be written. A 
period of time for commenting will occur between the draft and final report. 
This comment period will allow for important perspectives to be considered. 
The contents of the reports shall be arranged in accordance with the suggested 
RF1 format as presented in RFI Guidance Manual (USEPA, OSWER Directive 
g502.m6c, April 1987). The report shall consist of 8 l/2" X 11" pages with 
drawings to be folded, if necessary, to this size. Large displays will be 
presented as plates found at the end of the report but referred to within the 
text. To reduce the number of drawings,. data and ideas should be combined on 
drawings, but drawing details will not be cluttered or poorly organized. The 
data must not reduce the drawing’s effectiveness. All drawings shall be of 
engineering quality in drafted form with sufficient detail to show 
interrelations of major features and/or thoughts on the installation site map. 
A decimal paragraphing system shall be used, with each section and paragraph 
of the reports having a unique decimal designation. The report covers shall 
consist of durable 3-ring binders and shall hold pages firmly while allowing 
easy removal, addition, or replacement of pages. In the appendix of the draft 
report there shall be a statement listing the persons who had significant and 
specific input into the report’s preparation. This statement will include the 
individual’s name, job title, and telephone number. 
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6.0 QUALITY ASSURANCE PROJECT PLAN 

SEE APPENDIX B 

. 
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1.0 INTRODUCTION 

The Health and Safety Plan (HASP) establishes procedures that are to be 
followed in order to protect Corps of Engineers’ employees and the public from 
potential safety and health hazards arising from the collection of soil/water 
samples from the area of and adjacent to Pesticide Control Area (PCA/R-150), 
of the Naval Weapons Support Center (NWSCC) Crane Indiana. All project 
activities will be conducted in a manner that minimizes the probability of 
in jury, or accident, or incident occurrence. The Site Safety Plan 
Acknowledgement will be signed by all who actively participate at this 
project. 

Although the plan focuses on the specific work activities planned for this 
site, the plan must remain flexible because of the nature of the work. 
Conditions may change and unforeseen situations may arise that require 
deviation from the original plan. This flexibility allows modification by 
USACE supervisors and health and safety officials. 

2.0 LOCATION and SITE DESCRIPTION/HISTORY 

The NWSCC is located in the northern half of Martin County, in southwestern 
Indiana , approximately 75 miles southwest of Indianapolis and 71 miles 
northwest of Louisville, Kentucky . The nearest major metropolitan area is 
Bloomington Indiana approximately 40 miles northeast on State Highway 45. 
NWSCC occupies approximately 100 sq. miles zone (62,463.46 acres) which 
includes 1,006 acres of improved grounds, 49,611 acres of unimproved grounds, 
and 800 acres of waker (Figure 1.1.2A). The area is divided into facility 
operations, safety buffer and security zones and surrounding farmland. The 
area is extremely isolated,(High Security) and is not accessible to the 
public. 

The exact site location is designated as the Pesticide Control Area (PCA/R-150 
Tank Site) and is localted in the central portion of the facility in the NW l/4 
of section 23, TSN, R4W (Figure 1.1.2A). The area is approximately 5.5 miles 
northeast of the Burns City Gate No. 2 and accessed using Crane Road H-45 
(Figure 1.1.2B). 

Due to the lack of complete and accurate written data of the site history of 
the PCA/R-150 Tank Site, the following information is as complete a summary as 
possible written by NWSCC, Code 0924 Ron Bledso. 
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Figure 1.1 .ZA Location Map showing the location of NWSC Crane in the SW center of 
Indiana & the PCA/R-150 Tank Site located in the central portion of NWSC Crane. 
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BUILDING 55. Pesticide spray tanks and containers were most likely rinsed in 
the vicinity of Building 55, (Figure 1.1.3 Area “A”) the previous Pesticide 
Control Building. Chemicals used at this site from 1950 to 1974 include but 
are not limited to herbicides 2,4-D, 2,4,5-T Silvex (a mixture of 2,4-D & 2,4- 
T) Fenac, Monuron and Ureabor. Insecticides include Carbaryl, Chlordane DDT, 
Diazinon, Dieldrin, Lindane, Malathion and Pyrethrum. 

BUILDING 2189. The Pest Control Building was moved from Building 55 to its 
present location, Building 2189 (Figure 1.1.3 Area “B”) around 1970. In 
addition to the chemicals stored and used out of Building 55, an additional 
inventory of chemicals were added which include herbicide Krovar (a mixture of 
Duron and Bromac). Krovar was used on graveled storage areas and railroad 
right-of-ways at a rate of 5-20 lbs per acre. During the last 5 years the 
herbicide oust was used on right-of-ways of railroad and magazine drives 
between the bunkers and blast wall at the rate of 2-4 ounces per acre. 
Building 55 has since been demolished and the site is now a concrete pad. 

Around 1974, herbicides 2,4,5-T and Monuron stored at Building 2105 (located 
west of Building 2074 N.W. H-460 and H-101) and used by railroad personnel on 
the railroad right-of-way, was taken to Building 2189 for storage. 

Neither pesticide containers nor rinsates have been emptied in the vicinity of 
Building 2189 since approximately 1974. Containers are tripled rinsed and the 
rinsate used in the mixture. Large spraying equipment is flushed with water 
and the rinsate is used in the treatment area. When the sprayers are 
winterized at the end of the spraying season the rinse water is collected and 
used the following spring in the first spray mixture that is applicable. 

R-150 TANK AREA. A R-150 Tank was installed in the early 1970’s in the gravel 
parking lot adjacent to H-349 (Figure 1.1.3 Area ‘V). The tank contained 
spent solvents. The R-150 Tank was llft wide by 35ft long. The base of the 
tank was reportedly 15ft deep (Figure 1.1.4). The tank was excavated and 
removed 27-28 September 1983 by NWSCC personnel. The excavated contaminated 
soil was removed for disposal to a secure landfill off-site in December 1983. 
Contamination has been detected in the ground water at the tank site (Dunbar, 
1984). 

3.0 Weather Extremes . The climate in the region of NWSCC is a temperate 
climate with broad seasonal variations. Characterized by a mean January 
temperature of 26 degrees F and a mean July temperature of 89 degrees F. 
Precipitation averages approximately 44 inches annually, with 42 inches of 
rainfall and 15 inches of snowfall. Humidity averages 40 to 90 % in the 
summer and 60 to 90 % in the winter. Both heat stress and cold stress are 
significant potential hazards and severe weather with thunderstorms are also a 
possible feature of the area. 
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Figure 1.1.3 Aerial photograph showing Bldg 55 (A), Bldg 2189 (B), 
R-150 Tank Site, and Unit Boundary. 
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4.0 Scope of Work and Task-Specific Risk Assessment 

4.1 Drilling/Sampling 

Drilling will be performed at the site for the collection of soil samples for 
chemical analysis. Some of the bore holes will penetrate material known or 
suspected to contain hazardous material. The sampling and drilling have 
limited potential for exposing employees to parts per million (ppm, mg/m3 ) 
levels of organic vapors, carcinogens, and heavy metals. Primary exposure 
routes during drilling operations will be skin absorption, ingestion and 
inhalation due to vapors and contaminant volatilization from the drill 
cuttings and water samples. Drilling will take place in and adjacent to the 
possible source of contamination. Health hazards risks due to drilling and 
sample handling are considered, minimal . 

All work shall comply with all Federal, State and Local health and Safety 
requirements, including the Occupational Safety an Health Administration’s 
(OSHA) requirements (29 CFR 1910 and 19261, the U.S. Environmental 
Protection’s Agency’s (EPA) hazardous waste requirements (40 CFR 26O-270), the 
U.S. Army Corps of Engineers Safety and Health Manual (EM 385-1-1, April 1981, 
Revised October 1987 and all NWSCC CRANE and U.S. Army Corps of Engineers 
safety directives and policies). 

All drill sites will be cleared with local utilities t.o ensure that there are 
no underground utilities present. All known underground utilities will be 
located and marked. 

5.0 Site Investigation Personnel and Management 

The following US Army Corps of Engineer (USACE) personnel sampling (drill 
crew) under the direction of a Corps of Engineers supervisor will perform the 
investigation activities. The Project Manager (PM), Site Supervisor (SS), 
Industrial Hygienist (IH) and Health And Safety Officer (HSO) and Site Safety 
Coordinator are responsible for formulating and enforcing health and safety 
requirements for this project. 

5.1 Industrial Hygienist 

The (IH) should be responsible for the preparation of the Health and Safety 
Plan (HASP) and ensure that the project complies with all federal, state and 
local health and safety requirements. If necessary, the IH can modify 
specific aspects of the project to adjust for on-site changes that affect 
safety. The IH will coordinate with the SSC on all modifications to the plan 
and will be available for consultation when required. The IH will not 
necessarily be on site during project activities. 
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5.2 Health and Safety Officer/Site Safety Coordinator 

The HSO or Site Safety Coordinator (SSC), has the responsibility and 
qualifications to implement the site specific safety and health plan on this 
project. 

This is to include the authority to cease the operation if he/she determines 
any unsafe conditions exist or if the HASP is not being implemented correctly. 
The SSC will monitor or inspect site conditions, equipment, protective 
clothing and other safety plan requirements. The SSC is responsible for 
safety meetings and the monitoring of personnel for signs of environmental 
stress (i.e heat/cold). 

The SSC will modif:y the HASP as required due to additional information 
discovered during on-;site work. 

5.3 Project Manager 

The PM has the overall responsibility for the project and to assure that the 
goals of the project are attained in a manner consistent with the contract. 
The PM will coordinate with the SS and the SSC to assure that the drilling 
operation and sampling goals are completed in a manner consistent with the 
project. 

5.4 Site Supervisor 

The SS is responsible for field implementation of the project, The SS will 
establish and ensure compliance with site control areas and procedures and 
coordinate these supe:rvisory responsibilities with the HSO. 

5.5 Field Team Leader (Driller) 

Responsible for Drill Crew operation and safety, implementing the job hazard 
analysis (attached) and managing the drilling, sampling and well 
installations. All (drilling sites will be inspected for health and safety 
hazards by the SSC prior to entering the site with drilling equipment. The SSC 
will then take all co,rrective measures necessary to safely work at the site. 
This inspection and all corrective measures will be documented and 
communicated to all site workers. 

5.6 Field Team Members (Helpers) 

Responsibility to comply with all aspects of the HASP, and to notify the SSC 
or SS of any unsafe conditions. 
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5.7 Key Safety Personnel 

The following 
site: 

individuals share responsibility for health and safety at the 

Industrial Hygienist: 

Health and Safety Officer: 

Tom Must 

Tom Must 

Site Safety Coordinator: Larry Benjamin 

Alternate HSO or Site Safety Coordinator: To be determined 

Project Manager 

Site Supervisor 

Steve Nohrstedt 

To be determined 

6.0 Employee Safety Responsibility 

Each employee is responsible for the personal safety as well as the safety of 
others in the are,a. The employee will use all equipment provided in a safe 
and responsible manner. All USACE personnel will follow the policies set 
forth in this HASP, and all policies 
Requirements Manual 1EM 385-l-l. 

set forth in the Safety and Health 

7.0 Job Hazard Analysis/Assessment 

This section addresses the concerns of on-site workers. 

7.1 Chemical 

A description of contaminants 
possible contaminants 

found in monitoring wells and a listing of 
(TLV’s,STEL’s,PEL’s) and chemical data sheets and 

pertinent information are found in Appendix A. 

7.2 Radiological 

Contact with radiological contaminants is not anticipated, based on the 
results of previous WES testing, but the SSC or IH will scan for any 

radiological contamination on this drilling operation. Use of a LUDLUM MODEL 
3 Survey Meter will be available. 
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7.3 Environmental 

Biological Hazards include insects ( ticks, mosquitoes ) and two species of 
poisonous snakes. Weather and irritant plants could pose a hazard. The SSC 
and SS will make every effort to alleviate these hazards should they arise. 

7.3.1 Heat Stress 

The combination of warm ambient temperature and protective clothing increases 
the potential for heat stress. In particular : 

* Heat rash, Heat cramps, Heat exhaustion, Heat exhaustion, Heat stroke 

Heat stress is covered in detail at daily pre-briefing safety meeting and is 
covered in the 40-hr OSHA 20 CFR 1910.120 Hazardous and Toxic Waste Training 
Course. Workers are encouraged to increase consumption of water. 
At a minimum, depending on the conditions workers will break every 2 hours for 
10 to 15 minute rest periods. 

In addition, workers are encouraged to take rest whenever they feel any 
adverse effects that may be heat-related. The frequency of breaks may need to 
be increased upon worker recommendation to the SSC and SS. 

A work/rest schedule can be calculated based on heat stress monitoring 
results. Monitoring consists of taking the radial pulse of a worker for 30 
seconds immediately after exiting the work area. The frequency of monitoring 
is provided herein. 

Ambient 
Temperature Level D PPE 

90 F or above After each 45 min. After 15 min. of work 

87.5 F-90 F After 60 min. of work After 30 min of work 

82.5-87.5 F After 90 min. of work After 60 min of work 

77.5-82.5 F After 120 min of work After 90 min of work 

72.5-77.5 F After 150 min of work After 120 min of work 

If the heart rate exceeds 110 beats per minute at the beginning of the rest 
period , shorten the next work cycle by l/3 and keep the rest period the same. 
If the heart rate still exceeds 110 beats per minute at the next rest period, 
increase the following rest period by l/3. The initial rest period should be 
at least 5 minutes. 
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Monitoring for heat stress will begin when the ambient temperature reaches or 
exceeds 70 degrees Fahrenheit, when wearing Level C PPE, or 80 degrees 
Fahrenheit for site activities performed in Level D. 

7.3.2 Exposure to Cold 

With outdoor work in the winter months, the potential exists for hypothermia 
and frostbite. 

Protective clothing greatly reduces the possibility of hypothermia in workers. 
However, personnel will be instructed to wear warm clothing and to stop work 
to obtain more clothing if needed. Employees will also be advised to change 

wet from perspiration or from into dry cloths if; their clothing becomes 
exposure to precipitation. 

In cold weather, the potential for frostb 
extremities. Personnel will be instructed to 
hands, feet and any exposed skin when dressing 

ite exists, especially in’body 
pay particular attention to 

. Employees will be encouraged 
to use a heated shelter on site at regular intervals depending upon the 
severity of ambient temperatures. Symptoms of cold stress, including heavy 
shivering, excessive fatigue, drowsiness, irritability, or euphoria 
necessitate immediate return to a warm shelter. 

7.4 Physical Hazards 

To minimize physical hazards, the USACE has developed standard safety 
protocols which will be followed at all times. Failure to follow safety 
protocols as prescribed in the Safety and Health Manual EM 385-l-1, will 
result in disciplinary action and expulsion of the crew member from the site. 

All USACE personnel are familiar with the field activities which will be 
conducted at the site. They are trained to work safely under various field 
conditions. The SS and SSO will observe the general work practices of each 
crew member and equipment operator, and enforce saf?e procedures to minimize 
physical hazards. Also, hard hats, safety glasses and steel-toe safety boots 
are required in all areas of the site. 

Heavy Equipment 

A truck-mounted drilling operation presents inherent noise and equipment 
hazards, a Job Hazard Analysis for drilling operations is attached (Appendix 
B). 

10 
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8.0 Task Specific Risk Assessment 

8.1 Soil Excavation 

Drilling work may expose workers to chemical hazards from contaminated soil 
and also physical hazards associated from a standard drilling operation. The 
potential for exposure to the listed chemicals in Appendix A may be from air 
release with the notential for inhalation and also from skin contact. 
Potential health effects are described in Appendix A. 
D will be used to prevent exposure. 

EPA Level C or Modified 

8.2 Soil and Water Sampling 

Soil and water sampling operations may expose workers to chemical and physical 
hazards. Exposure to identified chemicals from previous sampling -at PCA/R- 
150 Tank Site may occur during sampling. EPA Level C or Modified D shall be 
used during sampling. 

9.0 Work And Support Areas 

To prevent migration of contamination caused through tracking by personnel or 
equipment, work areas and personal protective equipment (PPE) will be clearly 
specified prior to beginning operations. The USACE has designated work areas 
or zones as suggested by the referenced NIOSH/OSHA/USCG/EPA’S document 
titled, It Occupational Safety and Health Guidance Manual for Hazardous Waste 
Activities.” Each work area will be divided into three zones as follows: 

- An Exclusion Zone (EZ) 
- A Contamination-Reduction Zone (CRZ) 
- A Support Zone (SZ) 

9.1 Exclusion Zone 

The EZ is the area suspected of contamination and presents the greatest 
potential for worker exposure. Personnel entering the area must wear the 
mandated level of praltection for that area. In certain instances, different 
levels of protect ialn will be required depending on the tasks and monitoring 
performed within that zone. 

The outer boundary of the EZ, or Hotline, will initially be established as a 
30-ft radius circle surrounding the drill rig or completed hole when bore 
samples are gathered.. This Hotline will be defined in the field by a printed 
hazard ribbon or equal. Factors that will be considered in extending this 
boundary will be air monitoring data, the physical area necessary to conduct 
site operations, and the potential for contaminants to be blown from the area, 
but in no case will the circular boundary have a radius of less than 30-ft. 

11 
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9.2 Contamination-Reduction Zone 

The CRZ or transition zone will be established between the EZ and SZ. In this 
area, personnel will begin the sequential decontamination process required to 
exit the EZ. The Contamination Reduction Zone which will provide a 
transition between the potentially contaminated zone and the clean zone. The 
CR2 will serve as a buffer to further reduce the probability of the clean zone 
becoming contaminated. It will provide additional assurances that the 
physical transfer of contaminating substances on people equipment, or in the 
air will be limited through a combination of decontamination, zone 
restrictions, and work functions. To prevent off site migration of 
contamination and for personnel accountability, all personnel will enter and 
exit the EZ through ‘the CRZ. 

9.3 Support Zone 

The SZ serves as a clean, control area. Operational support facilities are 
located within the SZ. Normal work clothing and support equipment are 
appropriate in this zone. Contaminated equipment, or clothing will not be 
allowed in the SZ. The support facilities should be located upwind of site 
activities. There will be clearly marked controlled access point from the SZ 
into the CRZ and EZ that is monitored closely by the SSC to ensure proper 
safety protocols are followed. The location of support facilities in the 
Support Zone will be readily accessible to the nearest road, 
Support facilities ( i.e command post. equipment trailer, first aid station;) 
will be located in this zone. Since normal work clothes are appropriate 
within this zone, potentially contaminated personal clothing, equipment, and 
samples are not permitted in this zone. The on-site support zone/command post 
have been established at TBD . The prevailing wind 
conditions are TBD . This location is upwind from the 
Exclusion Zone. 

9.4 General 

The following items are requirements to protect the health and safety of 
workers and will be discussed in the safety briefing prior to initiating work 
on the site. 

- Eating, drinking, chewing gum or tobacco, smoking, or any practice that 
increases the probability of hand to mouth transfer and ingestion of 
contamination is prohibited in the EZ and CRZs. 

- Hands and face must be washed upon leaving the EZ and before eating, 
drinking, chewing gum or tobacco and smoking or other activities which may 

result in ingestion of contamination. 

12 
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- A buddy system will be used. Hand signals will be established to maintain 
communication. During site operations, each worker will consider himself as a 
safety backup to his partner. 

- Visual contact will be maintained between buddies on site when performing 
hazardous duties. 

- Off-site personnel will provide emergency assistance. All personnel will be 
aware of dangerous situations that may develop. 

- No personnel will be admitted to the site without the proper safety 
equipment, training, and medical surveillance certification. 

- All personnel must comply with established safety procedures. Any staff 
member who does not comply with safety policy, as established by the SSC or 
the SS, will be immediately dismissed from the site. 

- Proper decontamination procedures must be followed before leaving the site. 

9.5 Work Zone Integrity. The integrity of the division of the work zone 
during duty hours shall be maintained by control of access and egress. Before 
crossing into another zone, a person will be admitted by the Site Safety 
Coordinator only after having given proper identification, authorization and 
certification of required training and medical examinations. 
Coordinator will record each person’s: 

The Site Safety 

- Name 
- Status (in or out) 
- Time of entry 
- Anticipated exit time 
- Areas to be entered 
- Task to be performed 
- PPE worn if applicable 

Access to any divisions of the work zone during off-duty hours shall be 
controlled by security at NWSCC. They will be appraised of the work at PCA/R- 
150 Tank Site by the SSC or IH at the site and its hazards and will be 
instructed in contacting emergency services. 

10.0 Personal Protective Equipment 

This section addresses the various levels of personal protective equipment 
which are or may be required at NWSCC, PCA/R-150 Tank Site. USACE employees 
are trained in use of all PPE utilized. 

13 
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Personal protective equipment will be worn or used as required by this HASP. 
No downward changes to the level of protection is allowed without the approval 
of the SSC. 

Based on the evaluation of potential hazards at PCA/R-150 Tank Site, the 
Modified Level D or Level C is prescribed for all activities on this activity, 
Except for the Support Zone, where Level D of protection beyond general safety 
PPE (i.e Hardhat/boots) will be required. 

10.1 Anticipated Protection Levels 

Task Protection Level Comments/Mods 

Soil Excavation/Drilling Level C/Mod D 

Soil/Water Sampling Level C/Mod D 

10.2 Level D 

Level D consists of the following: 

- Safety glasses with side shields 
- Hard Hat 
- Steel-toed work boots 
- Work clothing as prescribed by the weather 

10.3 Modified Level E 

- Safety glasses wit’h side shields 
- Hard Hat 
- Steel-toed shoes 
- Nitrile, neoprene. or PVC overboots or vinyl booties 
- Outer nitrile, neoprene, or PVC gloves over latex sample gloves 
- Face shield (when projectiles or splashes pose a hazard) 
- Tyvex coverall (Saranex Tyveks (Sarans) and PVC acid gear will be required 
when workers have a potential to be exposed to contaminated liquids or sludge) 
- Hearing protection ( ear plugs, ear canal caps or muffs) 

14 
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- Full-face, air purifying respirator with North N7500-3, HEPA, Wilson TO1 and 
Pre-filter TlO cartridges. 
- Hooded Tyvex coveralls and Saranex Tyveks (Sarans) (PVC acid gear will be 
required when workers have a potential to be exposed to contaminated liquids 
or sludge) 
- Steel toes boots, Boot Covers 
- Hearing protection 
- Nitrile, neoprene, or PVC overboots 
- Nitrile, neoprene, or PVC gloves over latex sample gloves 
- Face shield (when projectiles or splashes pose a hazard) 
- Disposable coveralls 
- Hard Hat 

10.5 Level B 

Level B protection consists of the items required for level C protection with 
the exception that am air-supplied respirator is used in place of the air- 
purifying respirators. 

lo.6 Level A 

Level A protection consists of the items required for Level B protection with 
the addition of a fully-encapsulated, vapor-proof suit capable of maintaining 
positive pressure. 

10.7 Breathing-Air Quality 

Code of Federal Regulations 29 1910.134 states breathing air will meet the 
requirement of the specifications for Grade D breathing air as described in 
the compressed Gas Association Specification G 7.-1966. 

lo.8 Air Purifying Respirators 

North and Wilson full-face air-purifying respirators will be used on PCA/R-150 
Tank Site. 

15 
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10.9 Respirator Cartridges 

The crew members working in Level C will wear respirators equipped with North 
and Wilson air-purifying cartridges, unless otherwise noted. These cartridges 
are approved for: 

- Organic vapors < 1,000 ppm 
- Chlorine gas <lO ppm 
- Hydrogen chloride <50 ppm 
- Sulfur dioxide <50 ppm 
- Dusts, fumes and mists with a TWA <0.05 mg/m3 
- Asbestos-containing dusts and mists 
- Radon daughters 
- Radionuclides 
- Pesticides 

10.10 Cartridge Chanl?;es 

All cartridges will Ibe changed a minimum of once daily. However, water 
saturation of the HElPA filter or dusty condition may necessitate more frequent 
changes. Changes will occur when personnel begin to experience increased 
inhalation resistance or breakthrough of a chemical warning property. 

10.11 Inspection And Cleanfng 

Respirators are checked periodically by a qualified IH or HSO and inspected 
before each use by tlhe wearer. All respirators and associated equipment will 
be decontaminated and hygienically cleaned after use. 

10.12 Fit Testing 

Annual respirator .fit tests are required of all our personnel wearing 
negative-pressure respirators. 

10.13 Corrective/Contact Lenses 

Normal eyeglasses cannot be worn under full-face respirators. For workers 
requiring correcti,ve lenses, special designed adapters for use with 
respirators will be iprovided. 

Contact lenses will inot be worn with any type of respirator. 

16 
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10.14 Medical Certification 

Only those workers who have been certified by a physician as being physically 
capable of respirator usage will be issued a respirator. Personnel unable to 
pass a respiratory fit test or without medical clearance for respirator use 
will not be permitted to enter or work in areas on site that require 
respiratory protection. Employees receive a written physicians opinion that 
they are fit for general hazardous waste operations as per 29 CFR 1910.120 
(f)(7). 

10.15 Site-Specific Respiratory Protection Program 

The USACE Respiratory Protection Program complies with 29 CFR 1910.134. The 
criteria for determining respirator need are contained in the HASP’s Air 
Monitoring Section. All respirator users are trained in proper respirator use 
and maintenance. The SS and SSC will observe workers during this project when 
using respirators and look for signs of stress and will monitor air levels of 
contaminants to ensure that respiratory protection is sufficient. The SSC/IH 
will also evaluate the HASP weekly to determine its continued effectiveness. 

lo.16 PPE Inspection- 

All PPE will be inspected by the SSC prior to being issued to workers on the 
job. The Site Safety Coordinator will: 

- Inspect and operational testing of newly received equipment 
- Inspection of equipment prior to issue to workers 

Inspect multiple-use equipment after use or training and prior to 
maintenance 

- Periodically inspect stored safety equipment 
- Insure all site workers have been trained in the use of PPE 

Equipment inspection will follow procedures specified by PPE manufacturers. 

The SSC will maintain records of all inspection procedures. Individual 
identification numbers shall be assigned to all multiple-use pieces of 
equipment, and recor’ds will be maintained by that number. Inspections, will 
record the ID number, date, inspector’s name and findings. Damaged or 
otherwise objectionable equipment shall be repaired or removed from the job. 

17 
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Before the workers actually begin work in their PPE ensembles, the anticipated 
duration of their work mission will be established. Several factors will be 
considered in determining mission length. These will include: 

- Suit/ensemble permeation and penetration by chemical contaminants. 
- Ambient temperatures 

lo.18 In-use Monitoring 

During equipment use, workers will be encouraged to report any perceived 
difficulties to the SSC or SS. These difficulties include, but are not 
limited to: 

Degradation or permeation of PPE 
Perception of odors 
Skin irritation 
Unusual residues on PPE 
Discomfort 
Resistance to breathing (if respirators are worn) 
Fatigue due to respirator use 
Interference with vision or communication 
Restriction of movement 
Personal response such as rapid pulse, nausea, and chest pain 

10.19 Storage 

PPE will be stored properly to prevent damage or malfunction from exposure to 
dust, moisture, sunlight, damaging chemicals, or extreme temperature. 

11.0. Decontamination Procedures 

All personnel, clothing and equipment leaving the EZ (if applicable) must be 
decontaminated to remove any contaminants. Decontamination activities will be 
conducted in the CRZ. This sequence describes the general decontamination 
sequence to be followed for the PCA/R-150 Tank Site. 

For personnel, the following steps will be taken for decontamination: 

Station 1. Deposit equipment (tools, sampling devices and containers, 
monitoring instruments, clipboard etc.) on plastic drop cloths. 

Station 2. Scrub outer boots, outer gloves, and splash suit with decon 
solution or detergent water. Rinse thoroughly with water. 

Station 3. Remove outer boots and gloves. Deposit in a container with a 
plastic liner. 

18 
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Station 4. If a worker leaves the Exclusion Zone to change a canister or mask, 
this is the last step in the decontamination procedure. Obtain a 
new canister, don new outer gloves and boot covers, tape joints , 
and return to work. 

Station 5. Remove boots, chemical-resistant splash suit, and inner gloves and 
deposit in separate containers lined with plastic. 

Station 6. Remove facepiece/shield, or respirator and deposit 
Station 7. Wash hands and face thoroughly. Shower as soon as possible. 

11.1 Suspected Contamination 

Any employee suspected of sustaining skin contact with chemical materials will 
first use the emergency shower. Following a drenching, the worker will 
proceed to the decontamination facility. Here the worker will remove 
clothing, shower, don clean clothing, and immediately be taken to the first- 
aid station ., 

11.2 Personal Hygientl 

Before any eating, smoking, or drinking, personnel will wash hands, arms, 
neck, and face. 

11.3 Equipment Decontamination 

A separate area will be designated in the CR2 for equipment decontamination. 
The USACE will provide in this area steam cleaning equipment at a capacity 
capable of adequatel!y cleaning site equipment. Wastestreams will drain in the 
waste-water-collection area and be collected from a sump area. 

The personnel performing equipment decontamination will be provided with 
splash aprons or chemically impervious/water resistance gear, chemical 
resistance boots and gloves. 

For equipment, the following steps will be taken for decontamination: 

1. Remove any solid particles from the equipment by brushing and then rinsing 
with tap water. For drilling equipment , steam cleaning is necessary. 

2. Wash equipment with a detergent solution. 
3. Rinse with tap water by submerging or spraying. 
4. For organic contaminants, an optional rinse with a solvent (methanol or 

acetone) may be used to dissolve and remove contaminants. 
5. Rinse thoroughly with distilled water. 
6. Air dry equipment or rinse with methanol. 
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To protect delicate instruments prior to use in the EZ and CRZs, instruments 
shall be placed in a clear plastic bag, and the bag shall be taped and secured 
around the instrument. Openings are made in the bag for sample intake. The 
plastic bag shall be discarded appropriately in lieu of decontamination. 

All liquids and displosable clothing will be treated as contaminated waste and 
disposed of properly. 

12.0 Air Monitoring 

This program will be implemented for the periodic surveillance of the 
investigation sites so as to continually ensure the accuracy of the division 
of the work area and the adequacy of worker protection. During investigation 
activities, the SSC will monitor the work site for, combustible gas/02 and for 
organic vapors. Additional air monitoring may be conducted at the discretion 
of the SSC or IH. 

The following chart describes the air monitoring which will be required at 
PCA/R-150 Tank Site, and appropriate action levels. The select Engineering 
controls will be the PPE referenced and prescribed work practices. Initial 
entry will be Modified Level D at PCA/R-150 Tank Site. No IDLH conditions are 
expected on entry or during the operation but IDLH Hazards are listed in 
Appendix A. 

The SSC and IH will ensure that all PPE will protect Below the designated 
PEL’s for suspected substances listed in this HASP. The initial Entry for 
PCA/R-150 Tank Site will follow the proposed plan as stated below. Using the 
LEL meter, OVA/HNU and the Rad Survey meter. 

Monitoring Device Action Level Action 

LEL/02 
Exotox 40 

Exotox 40 

>lO $ LEL Continue Monitoring, but if 
Explosion Hazard increase continues, evacuate. 

<20.8% 02 Evacuate, upgrade to Level B if 
Depleted 02 necessar,y and continue to monitor 

PID/HNU 101 
OVA/128 

l-5 ppm unknowns Level C/Mod Level D 
above background 

Organic Vapors/Gas 

5- 100 ppm unknowns Level B 
100 ppm unknowns Level A 
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Monitoring Device Action Level 

Ludlum Model 3 < lmr/hr 

> lmr/hr 
Gamma Radiation 

Draeger Tubes 
Benzene 

Continue Monitoring, Consult 
Health Physicist 

Continue Monitoring upon advice 
from Health Physicist 

1-5ppm Stop work, consult for upgrade 

12.1 Lower Explosive Limit/Oxygen (LEL/02) Meter 

During drilling, the SSC will monitor the work area to detect, measure, and 
document any explosive concentrations of contaminants. Explosion potential 
measurements will be made using a combination combustible gas/oxygen (LEL) 
(Neotronics Meter, Exotox Model 40-OFH) and hydrogen sulfide meter. Drill 
crews shall use the LEL meter while drilling to determine if any explosive 
potential exists within the working area. Readings taken at the barrel or 
opening of the boring are indicative of vapor-gas escape, but may be 
inaccurate or inconclusive. Readings taken approximately one foot above the 
source indicate a greater potential for a hazardous condition developing, 
Readings one foot above a source showing >lO% of LEL or greater requires an 
immediate shut down of operation and area evacuation of the Exclusion Zone 
until bore readings return to background levels. The Industrial Hygienist 
(IH) or Safety Office shall be notified to determine further action. All 
readings shall be recorded on direct reading forms. Potent ial for oxygen 
deficient atmosphere is unlikely for the work being conducted. Hydrogen 
sulfide will generallly not be a problem in this project, but any readings 
greater than lOppm of Hydrogen Sulfide above a source require an immediate 
shut down. 

12.2 Confined Space 

Prior to entering a confined-space area or hot work area, LEL/02 will be 
constantly monitored. In addition, the SSC will follow a Confined space entry 
procedure that is in EM 385-l-1, or the local District Policy, Appendix C 

The policy will include: 

- The use of a designated competent person to enforce correct procedure. 

- Obtain confined space entry procedure/permit from Health and Safety 
Department (ATTACHED). 

- Monitor atmosphere with combustible gas meter, oxygen meter and any toxic 
gas meter, available. (Exotox 40 , OVA or PID ) 
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12.3 Organic Vapors OVA 128 /Photoionization Indicating Device (PID) 

The SSC shall use a photoionization detector ( HNU Systems Model 101, 
Hazardous Waste Detector or Foxboro OVA Model 128)) to monitor the levels of 
ionizable vapors at the investigation site. Measurements will be made in the 
bore hole, at ground level, and at the worker’s breathing zone. The PID/OVA 
will be calibrated relative to benzene and methane concentrations or to 
standards traceable to benzene. In the event that the PID/OVA detects a 
contaminant(s), a 0.5a Draeger tube for benzene will be used to confirm the 
presence of benzene and its concentration. Benzene will be specifically 
monitored for each drilling. If benzene is detected, but its concentration is 
below 5ppm in the breathing zone, work will stop, and the IH or Safety Office 
will be notified to inquire about donning respirators. If the benzene level 
exceeds 5ppm in the breathing zone, all personnel will evacuate the Exclusion 
Zone until bore hole readings return to background values, and the SSC will 
call the designated Safety Office or IH for further instruction. . 

If benzene is not detected, the protection level will be based on total 
organic concentration levels for a I-min detector reading in the breathing 
zone. The following protection levels will be used for concentration 
measurements in the breathing zone: 

For known contaminants only , to determine a protection level from PID or OVA 
data, the SSC will multiply the TLV of the known compound by 25. This is the 
limit for Level C protection for that compound. If the PID or OVA readings 
exceed 25 times the TLV, Level B protection will be required. Also, 
regardless of the TLV, a PID/OVA reading of 1,000 ppm or more will indicate 
that the cartridges may become overloaded and will necessitate Level B 
protection. 

Levels of volatile organic compounds will be measured in the air at active 
work sites at least once every hour or more and at the support zone once every 
hour when levels are detected above background in the exclusion zone. 

12.4 Air Monitoring Log 

All air-monitoring data results will be reported on a data sheet by the IH and 
record kept file (attached). The data sheet will contain the following 
informat ion : 

- Date and time of monitoring 
- Air monitoring location 
- Instrument, model #, serial # 
- Calibration/background levels 
- Results of monitoring 
- HSO signature 
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12.5 Calibration Requirements 

The PID/OVA, LEL/02 meter and sampling pumps required with fixed-media air 
sampling will be calibrated daily prior to use. A separate log will be kept 
detailing date. time, span gas, or other standard, and the name of the person 
performing the calibration. 

13.0 Contingency Plan/Emergency Response 

Prior to field activities, the SSC will plan emergency egress routes and 
discuss them with all field personnel. These routes will be posted. 

13.1 Line of Authority 

The SSC will ensure that all participants conduct their work in accordance 
with the HASP, and will direct any employee to leave the site if the employee 
fails to observe safety requirements or in any way creates a safety hazard. 
The SSC will be backed up by a specified alternate TBD . Other 
personnel who may be involved in emergency response wiil be identified and 
their respective roles defined, at least two emergency response personnel on 
the job shall be certified in CPR and First Aid. 

13.2 Pre-emergency Planning 

The SSC will contact the local hospital emergency room, the local poison 
control center, and the NWSCC security, fire and ambulance services before 
activities begin. The SSC will inform the hospital emergency and ambulance 
service of probable emergencies. 

13.3 Emergency Services/Communication 

At the investigation site, the SSC shall ensure that adequate emergency 
equipment is at the investigation site. 

Emergency equipment shall include: 

- Mobile telephone/Radio Communication (optional) And in this project not 
authorized, Phone Number 

- First Aid Kits 
- Portable Eyewash and shower 
- Blankets 
- Stretchers 
- Water in portable containers 
- Fire-fighting equipment and supplies 
- Level B PPE, available from NWSCC 
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The SSC shall ensure that the emergency signals, audible and universal hand 
signals are understood, in case of radio failure. 
The following standard hand signals will be mandatory for all employees 
regardless of other means of communication: 

- Three vehicle horn blasts is an emergency signal to leave Exclusion Zone 

- Hands gripping throat ( Out of AIR) 
- Grip Partners Wrist (Leave Area NOW) 
- Hands on Head (Need Assistance) 
- Thumbs Up(OK, Allright) 
- Thumbs Down (No, negative) 

13.4 Fire and Accident Procedures 

All employees will be made aware of the fire and accident response procedures 
by site-specific training prior to start of work. And the available support 
from the local Crane Spill Response Team. 

13.5 Emergency Evacuation from Exclusion and Contamination Reduction Zone 

Any personnel requiring emergency medical attention will be evacuated 
immediately from the EZ and CRZ. Personnel will not enter the area to attempt 
a rescue if their own lives would be threatened. The SS and SSC decision 
whether or not to decontaminate a victim prior to evacuation is based on the 
type of severity of the injury and the nature of the contaminant. 

13.6 Emergency Decontamination 

If immediate medical treatment is required to save a life, decontamination 
will be delayed until the victim is stabilized. If decontamination can be 
performed without interfering with essential first aid , decontamination will 
be performed immediately. 

If decontamination cannot be performed immediately emergency personnel will: 

- Wrap victim in blankets or plastic to reduce contamination of other 
personnel and emergency vehicles 

- Alert emergency and medical personnel to potential contamination; instruct 
them about specific decontamination procedures. 

- Send site personnel familiar with the incident to the hospital with the 
victim. 
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13.7 First Aid 

Qualified personnel only will give first aid and stabilize an individual 
needing assistance. Professional medical assistance will be obtained at the 
earliest possible opportunity. A minimum of two first aid/CPR qualified 
individuals will be o’n site of PCA/R-150 Tank Site, they are: 

. 
I. 

2. 

13.8 Emergency Actions 

If actual or suspecteld serious injury occurs, these steps will be taken: 

- Remove the injured Ior exposed worker(s) from the immediate danger. 

- If decontamination can be done, first wash, rinse and/or cut off protective 
clothing and equipment next render first aid as needed, and then call for 
transport to the hospital. 

- If decontamination cannot be done, first wrap the victim in blankets or 
plastic to reduce contamination of other personnel. Next alert emergency and 
off-site medical perslonnel of potential contamination and instruct them of 
specific procedures if necessary. 

- Evacuate other perslonnel from the immediate affected area to a safe location 
until the Safety Coordinator determines that the site is safe for work to 
resume. 

13.9 General Evacuation Plan 

In the general case of a large fire, explosion, or toxic vapor release, a site 
evacuation will be orldered and will follow these steps: 

- Sound applicable al,arm, Three loud blasts (air horn) 
- Evaluate the immediate situation and downwind direction. All personnel will 

evacuate in the upwind direction. 
- All personnel will iassemble in an upwind area. When the situation permits a 

head count and budd:y check will be taken 
- Determine the extent of the problem. Dispatch a response team in protective 

clothing and SCBA9 on site to evacuate any missing personnel or to correct 
the problem. 
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13.10 Fire Procedures - 

- Sound alarm 

- Only attempt to extinguish small controllable fires which can be easily 
controlled with portable fire fighting equipment (i.e 5 lb ABC, Co2) until 
help arrives, unless imminent danger exists. Evacuation will be necessary 
whenever an uncontrollable fire threatens health and safety at the site. 
Notify the NWSCC fire department immediately following evacuation. 

14.0 Emergency Information 

14.1 Site Maps 

Site maps showing topographic features, prevailing wind direction, work zones, 
and evacuation routes shall be posted conspicuously at the work site in 
locations known to all personnel. Site personnel must verify these numbers 
upon arrival to the site and prior to beginning any activities. 

14.2 Emergency Telephone Numbers The following list of emergency telephone 
numbers will be posted conspicuously. And all site personnel will be told 
their locations. (attached) 

EMERGENCY SERVICE/CONTACTS TELEPHONE NUMBER 

USEPA Environmental Response Team 201/321-6460 

US Coast Guard Environmental Response Team 800/424-8802 

Association of American Railroads Response Team 202/293-4048 

Project Manager Steve Nohrstedt - 

Health & Safety Officer Tom Must 
Alternate HSO/SSC TBD 
Fire Department NWSCC CRANE 

Police/Security Department NWSCC CRANE 

State Police INDIANA STATE POLICE 

Hospital NWSCC CRANE 
BEDFORD MEDICAL CENTER 

Ambulance On-Site/Off-Site NWSCC CRANE 
LAWRENCE CO 

Poison Control Center 

812/845-1235 or 854-1333 

812/854-3300 

812/332-4411 

854-1220 
854-1339 

854-1100 
279-6545 

800/382-9097 
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*****1****************~~~*****~********~*****~*~******~~*****~*********~******~ 

Name of Hospital : BEDFORD MEDICAL CENTER 

Telephone Number: 812/275-1200 

Hospital Address: 2900 WEST 16th ST. 
BEDFORD IN. 47432 

Route to Hospital T.ake left at Bedford Gate South, directly to city of 
Bedford, take first left onto 16th St. 
Distance to Hospital: approx. 20 miles 

14.3 Emergency Documentation 

All incidents involving personal injury shall be investigated and documented 
so that preventive measures may be taken to avoid similar incidents. At a 
minimum, the following steps shall be taken: 

- Notify the Safety and Occupational Health Office 
- Prepare the Accident Report, EN. 3394, in accordance with Corps of Engineers 

regulations. 
- Prevent the work area from being disturbed until the accident investigation 

is completed. 
- Notify NWSCC personnel in accordance with their regulations. 

14.4 Logs, Records, and Reports 

The following logs, reports, and records shall be developed, retained and made 
available to entitled regulatory agencies upon request: (1) Training logs; (2) 
Medical records; (3) Daily safety meeting reports; (4) Daily air monitoring 
logs; and (5) Daily safety inspection logs. The daily records for safety 
meetings, air monitoring, and inspections will be kept in a separate safety 
and health log book, Appendix D contains blank record forms. 

15.0 Training Requirements 

All personnel who are engaged in hazardous waste operations must first present 
to the SSC certification of completion of a 40 hr hazardous waste site 
investigation course and 8 hrs of annual update training as required. This 
training is in compliance with OSHA requirements found in 29 CFR 1910.120(e). 
USACE have all had Hazard Communication training and are aware of proper 
labeling requirements and interpretation of Material Safety Data Sheets. 
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Personnel not safety trained will not be allowed within the control zone (a 30 
foot radius) of any :field investigations being conducted at the site. 
Besides initial training, all personnel involved in field investigations will 
be required to have site-specific training. 

All personnel entering the exclusion zone will be trained in the provisions of 
this site safety plan and be required 
Certification (Appendix E). 

to sign the Site Safety Plan 

Topics to include, in site training sessions for on-site personnel: 

1. Biological, Chemical, and Physical Hazards. The biological, chemical and 
physical hazards at the site and their respective properties. 

2. Toxicology. The potential routes of exposure to chemicals, the possible 
toxic effects, the IDLH (Immediately Dangerous to Life and Health) and TLV 
(Threshold Limit Va.Lue) values of chemical hazards a,t the site, and the level 
of personal exposure which can be anticipated will be discussed. 

3. Personal Hygiene. Personal cleanliness and the prohibiting on the eating, 
drinking, and smoking on the site will be discussed. 

4. Rights and Responsibilities of Workers under OSHA. Applicable provisions 
of the Occupat iona:L Safety and Health Act (29 -CFR 1910,1926 the US 
Environmental Protection Agency’s Hazardous waste requirements (40 CFR 260- 
270) and the Corps of Engineers Safety and Health Program. 

5. Monitoring Equipment. The functions, capabilities, limitations use and 
maintenance of monitoring equipment will be discussed. A hands-on review will 
be held with persons assigned to use the equipment. 

6. Standard Operating Procedures. SOP’s for this work will be reviewed. 
These SOP’s are included in the appendices. 

7. Personal Protective Equipment. The use, care, and disposition of the 
specific PPE selected for this work will be discussed. The PPE will be 
available for hands-on familiarity and practice donning, as needed. 
Individual respirator fit testing will be conducted at this time, if needed. 

8. Medical Program. Handling of medical emergencies will be discussed. The 
names, locations and telephone numbers of an available physician, ambulance, 
and hospital will be posted and available. 

9. Decontamination. The decontamination procedures established in the HASP. 

10. Emergencies. The Emergency Contingency Plan contained in the HASP. 
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PCA/R-150 TANK SITE 
SAFETY & HEALTH PLAN 

15.1 List of Trained Personnel 

The following is a list of all trained personnel, training content (initial, 
supervisory ,- refresher, etc., 
PCA/R-150 Tank Site. 

date received, trainer and location, for 

PERSONNEL 

TBD 

TRAINING 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

16.0 Medical Surveillance Program 

DATE ‘TRAINER/LOCATION 

All site personnel participate in a medical monitoring program. This program 
is initiated when the employee starts work with a complete physical and 
medical history and is continued on a regular basis. The annual physical will 
serve as an exit examination for full-time USACE personnel. A post- 
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construction exit examination will be required for any temporary or terminated 
employees. The medical monitoring program complies with OSHA regulations 
found at 29 CFR 1910.120(f) and Corps of Engineers requirements. A listing of 
USACE’s medical profile is shown below. 

WORKER MEDICAL PROFILE 

Item Initial Annual 

Medical History X 
Work History X 
Visual Acuity and Tonometry X 
Pulmonary Function Test X 
Physical Examination X 
Audiometry Tests X 
Chest X-Ray X 
Complete Blood Counts X 
Blood Chem (SSAC-23 or equivalent) X 
Urinalysis X 
Dermatology Examination X 
Electrocardiogram/Stress Test X 

Specific Tests (as required): 
(PCB blood or fat, urine mercury, urine arsenic, 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

urine phenol, urine 
halomethanes, blood cyanide, cholinesterase-pseudo-cholesterase, nerve 
conduction velocity tests, blood lead, urine lead.) 

16.1 Unscheduled Medical Examinations 

Unscheduled medical examinations are conducted: 

- At employee request after known or suspected exposure to toxic or hazardous 
materials 

- At the discretion of the USACE occupational physician 
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The following signatures from each individual on the site verifies completion 
of requirements and 'Date of latest medical examination received: ~ 

PERSONNE:L DATE -. 

TBD 

17.0 Site Safety Meetings 

To ensure that the HASP is followed, the SSC shall conduct safety meetings 
before and after each day’s work. All individuals will attend these meetings. 
The purpose of these meetings is to: 

- Describe any changes in the SSHP. 
- Obtain worker feedback on conditions affecting health and safety. 
- Obtain feedback on how well the HSP is working, and discuss needed changes 
- Reinforce proper w’ork habits (i.e use of “Buddy System). 

17.1 Site Inspections - 

The SSC will inspect daily site conditions, facilities equipment, and 
activities to determine whether the HASP is adequate and b;ing followed. In 
order to make inspections effective, the SSC shall: 

- Have a checklist applicable for each site and activity, listing the items to 
be inspected. 

- Review results of these inspections in the daily safety meetings. 
- Document all inspections and subsequent follow-up actions. Retain these 

records until site activities are completed and turn them in to the 
Geotechnical Branch at the conclusion of the work. 

- SSC will submit changes to the HASP for approval by the District Safety and 
Occupational Health Office or IH prior to implementing the changes. 
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gealth And Safety Plan Certification - 

The following signature certifies that they have read, understand and comply 
with the guidelines #set forth in this Safety Plan. 

Site Personnel/Visitors 

Name (PRINT) Signature Date 
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Appendix A conta.ins informat ion on the chemicals/compounds previously 
identified or suspected of being present in the area to be investigated. The 
information sheets and table contain physical and chemical property data, 
hazard information, and toxicological data for the chemical/compound. 

1. Trichloroethylene 
2. Chloroform 
3. Trichlorofluromethane 
4. Dichloromethane 
5. I-,2-Dichloroethylene 
6. 1,1-Dichloroethane 
7. l,l,l-Trichloroethane 
8. Mercury 
9. Lead 
10. Chromium 
11. Selenium 
12. Silver 
13. Arsenic 



APPENDIX A 

Contaminant Concentration Ranges of Contaminants 
at the PCA/R-150 

CONTAMINANT TLV-TWA PEL STEL IDLH 

Trichloroethylene 50ppm, 269mg/m3 50ppm, 27Omg/m3 200ppm 1070mg/m3 
1 OOOmg/m3 
NIOSH-Reduce to lowest Possible Ca - 

Exposure Routes : 
- Inhalation 
- Ingestion 
- Skin and or Eye Contact 

Symptoms/Effects of Overexposure: 
- Headache, Vertigo, Visual Disturbance 
- Tremors, Somnolence, Nausea 
- Vomiting, Eye Irritation, dermatitis 
- Cardiac arrhythmias, CARCINOGEN 

Personnel will be removed from the site and placed under observation 
immediately if any of the above symptoms occur. 

TWA -- PEL STEL IDLH -- 

Chloroform lOppm, 49mg/m3 2 ppm 9.78 mg/m3 50ppm for 10 min 1 OOOppm 
synonym(Trichloromethane) Ca - 

NIOSH-Reduce to Lowest Possible 

Exposure Routes: Symptoms/Effects of Overexposure: 

- Inhalation 
- Ingestion 
- Skin/Eye Contact 

- Dizziness, Mental Dullness, Nausea 
- Disorientation, Headache, Fatigue 
- Anesthesia, Liver Damage, Irritation 

of skin/eyes, CARCINOGEN 

Personnel will be removed from the site and placed under observation 
immediately if any of the above symptoms occur. 

TWA STEL/CEIL PEL STEL/CEIL 

Trichlorofluoromethane 1000ppm 5620 mg/m3 1OOOppm 5600ppm NO DATA 
synonym: Fluorotrichloromethane c(Synergistic) 

Exposure Routes: Symptoms/Effects of Overexposure: 
- Inhalation - Incoordination, Tremors, dermatitis 
- Ingestion - Frostbite, Cardiac Arrhythmias 
- Skin/Eye Contact - Cardiac Arrest 

Personnel will be removed from the site under observation immediately if any 
of the above symptoms oclcur. 



TWA STEL/CEIL PEL IDLH 

Dichloromethane 50ppm 103#mg/m3 lOOppm/205mg/m3 50ppm/lO!?mg/m3 10,OOOppm 
synonym(Methy1 Chloride) Ca - 

NIOSH-Reduce to Lowest Possible 

Exposure Routes: Symptoms/Effects of Overexposure 

- Inhalation 
- Skin/Eye Contact 

- Dizziness, Nausea, Visual Disturbance 
- Stagger, Slurred Speech, Convulsions, 

Coma, Liver Damage, Frostbite,CARCINOCEN 

Personnel will be removed from the site and placed under observation 
immediately if any of the above symptoms occur. 

TWA -- STEL/CEIL PEL -- IDLH 

1,2-Dichloroethylene 200ppm/810mg/m3 250/1010mg/m3 100ppm/400mg/m3 4000ppm 
synonym: ( Acetylene dichlor idle) 

Exposure Routes: Symptoms/Effects of Overexposure: 

- Inhalation 

- Ingestion 
-Skin/Eye Contact 

- Irritation to Eyes, Respiratory system, 
Central Nervous System 

- Depression 

Personnel will be removed from the site and placed under observation 
immediately if any of the above symptoms occur. 

TWA -- STEL/CEIL PEL IDLH 

1-Dichloroethane 200ppm/81Omg/m3 250ppm/lOlO mg/m3 250ppm/1010mg/m3 4000ppm 
synonym(Ethylidene chloride) 

Exposure Routes: Symptoms/Effects of Overexposure: 

- Inhalation 
- Ingestion 
- Skin,Eye Contact 

- CNS Depression; Skin Irritation 
- Liver, .Kidney Damage 

Personnel will be removed from the site and placed under observation 
immediately if any of the above symptoms occur. 



TWA STEL/CEIL PEL IDLH 

l,l,l-Trichloroethane 35Oppm/1910mg/m3 450ppm/246Omg/m3 35Oppm/l9OOmg/m3 
synonym( Methyl chloroform) 1 OOOppm 

Exposure Routes: Symptoms/Effects of Exposure 

- Inhalation 
- Ingestion 
- Skin,Eye Contact 

- Headache,Exhaustion, CNS depression 
- Poor Equilibrium, Eye Irritation 
- Dermatitis, Cardiac arrhythmias 

Personnel will be removed from the site and placed under observation 
immediately if any of these symptoms occur. 

Mercury 
TWA 

. OS/m3 
PEL 

.05mg/m3 
IDLH 

28mg/m3 

Exposure Routes: Symptoms/Effects of Exposure: 

- Inhalation 
- Skin Absorption 
- Skin/Eye Contact 

- Cough , Chest Pain, Difficult Breathing 
- Bronchitis, Tremors 
- Insomnia, Fatigue, Anorexia, 

Personnel will be removed from the site and placed under observation 
immediately if any of these above symptoms occur. 

Lead 
TWA 

,. Kg/m3 
PEL 
.05mg/m3 

IDLH 
-g/m3 

Exposure Routes: Symptoms/Effects of Exposure: 

- Inhalation 
- Ingestion 
- Skin/Eye Contact 

- Weak, Lassitude, Insomnia, 
- Pallor, Anorexia, 
- Low weight, malnutrition, constipation 

Tremor, Hypotension, abdominal pain 
Colic, Anemia 

Personnel will be removed from the site and placed under observation 
immediately if any of these above symptoms occur. 



Chromium .5mg/m3 

Exposure Routes: 

TWA PEL IDLH 

1 mg/m3 Ca - 

Symptoms/Effects of Exposure: 

- Inhalation 
- Ingestion 

- Histologic fibrosis 
of lungs 

Personnel will be removed from the site and placed under observation 
immediately if any of these symptoms occur. 

Selenium 
TWA 
Zig/m3 

PEL 
.2mg/m3 

IDLH 
unknown 

Exposure Routes: Symptoms/Effects of Exposure: 

- Inhalation 
- Skin Absorbtion 
- Ingestion 
- Skin/Eye Contact 

- Irritation to Eyes, Nose, Throat 
- Visual Disturbance, Chills 
- Fever, Hard Breathing, Metallic Taste 
Dermatitis, Skin/Eye :Burn, Anemia 

Personnel will be removed from the site and placed under 
observation immediately if any of these symptoms occur. 

TWA PEL 

Silver . 1 w/m3 .Olmg/m3 

Exposure Routes : 
- Inhalation 
- Ingestion 
- Skin and Eye Contact 

Symptoms/Effects of Exposure: 
- Blue-gray, nasal 
- Septum, Throat irritation 
- Skin, Ulceration, GI disturbance 

Personnel will be removed from the site and placed under observation 
immediately if any of these symptoms occur. 

TWA PEL 

Arsenic .5,.01mg/m3 Ca - 

Exposure Routes: 
- Inhalation 
- Absorbtion 
- Skin/Eye Contact 

Symptoms/Effects of Exposure: 
- Ulceration of Nasal Septum 
- Dermatitis, GI Tract Disturbance 
- Respiratory Irritation 

Personnel will be removed from the site and placed under observation 
immediately if any of these symptoms occur. 



ACGIH-TLV/TWA Threshold Limit Value-Time Weighted Average, An airborne 
concentration of substance under which it is believed that nearly all workers 
may be repeatedly exposed day after day (8hr ,4Ohr workweek) without adverse 
effects. 

1’ Skin I’ Notation. Listed substances followed by skin, refer to the potential 
contribution to the overall exposure by the cutaneous route including mucous 
membranes and eye, either by airborne or more particularly, by direct contact 
with the substance. 

Ca Confirmed or Suspect Carcinogen. Note, if high values occur, no cartridge 
filter respirators are approved protection. 

STEL Defined as a 15 min TWA exposure which should not be exceeded at anytime 
during a work day even if the 8hr TWA is within the TLV-TWA. 

IDLH Immediately Dangerous to Life and Health. No exposure at all, allowed at 
this level. 

NIOSH-Lowest Possible Exposure Recommended exposure below ACGIH TWA. 
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APPENDIX U 

USACE CONFINED SPACE ENTRY PROGRAM 

1. PURPOSE. The procedures establishkd in this regulation are meant to 
insure the safety of workers and significantly reduce the possibility of 
accidental injury or death associated with entering, working in, or exiting 
confined spaces. 

2. SCOPE. This regulation applies to all civilian and military personnel 
assigned to or performing duty in the Wilmington District. 

3. REFERENCES. 

a. USACE Safety and Health Requirements Manual, EM 385-l-i (1987). 

b. Control of Gas Hazards Aboard Vessels, ANSI-NFPA 306. 

c. Criteria for a Recommended Standard, Working in Confined Spaces, 
National Institute of Occupational Safety and Health (NIOSH) (1979) . 

f d. Proposed OSHA Standard 29 CFR 1910.146. 

4. DEFINITIONS. 
- .I 

a. The term Confined Space as defined by the National Institute for 
Occupational Safety and Health (NIOSH) refers to any space by design which 
has limited openings for entry and exit, unfavorable natural ventilation 
which could contain or produce dangerous air contaminants, and which is not 
intended for continuous employee occupancy. Confined spaces include, but 
are not limited to, storage tanks, compartments of ships, process vessels, 
pits, silos, vats, degreasers, .reaction vessels, boilers, ventilation and 
exhaust ducts, sewers:, tunnels, oil circuit breakers, underground utility 
vaults and pipelines. 

b. The primary hazards encountered with entering and working in 
confined spaces are oxygen deficiency and enrichment, combustible gases, and 
exposure to toxic materials. 

. -. 
c. Competent Person - A person designated by the employer, in writing, 

as capable (by education and/or specialized training) of recognizing.and 
evaluating employee exposure to hazardous materials and/or ‘other unsafe:: 
conditions in a confined space. This person shall be capable of specifying- '. 
the necessary protection and/or precautions needed,to insure worker,... safety;. 
perform initial atmospheric tests before entering confined space and insure.' 
a confined space entry permit has been completed, signed, and posted during 
a confined space operat:ion. 
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d. Qualified Entrant Personnel - A person trained to follow the 
confined space entry procedures as outline’d by the employer or designated _ 
competent person. This person shall be able to recognize the special 
hazards of the job, wear personal protective equipment, and perform 
preparation procedures, such as isolation/lockout/tag,‘when applicable. The 
entrant employee shall also be trained to wear monitoring devices and 
interpret the readings as necessary during confined space operation. . 

e. Standby Person - A person assigned’ to remain on the outside of the * 
confined space while remaining.in communication with those persons working 
inside. This person must be capable of monitoring what transpires in. a 
confined space and trained in procedures for rescue assistance. 

f. Entry Permit -s An authorization and approval in writing that 
specifies the location and type of work to be done in the confined space. 
The permit certifies that all existing hazards have been evaluated by the 
competent person and all necessary protective measures have been taken to 
insure the safety of the worker (see attached). 

5. POLICY AND PROCEDURES. 

a. When performance of duties involves inspection and maintenance in 
confined spaces, correct procedures for safe entry and exit are essential. 
To insure that a safe condition exists in any confined space, entry shall be 
allowed only after ,a competent person has tested the work environment and 
has completed and signed an approved confined space entry permit. This 
regulation follows with those requirements for ventilation, testing, and 
labeling as described in references 3.a, 3.b, and 3.c,. and is to be 
implemented as applicable. 

b. The supervisor or designated competent person shall establish a list 
of confined spaces or suspected confined spaces in their area of respon- 
sibility. Once these areas have been identified and reviewed, a confined 
space SOP will be written for each respective location. A copy of the 
listing and SOP will be provided to the District Safety & Occupational 
Health Office for review. 

c. A trained competent person will be available at each project site 
for any confined space operation. This will insure that each confined space 
entry operation or work environment is properly tested and determined safe 
for entry. Competent person training shall be initiated through the 
District training office. The entrant and standby employee will be trained 
by the designated competent person and/or District Industrial Hygienist to 
insure proper compliance with’ptoposed standard 29 CFR 1910.146. This will 
insure that there is an adequate number of trained personnel at the project 
so that employees working in confined spaces can and shall work in teams 
(3a). 
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d. The supervisors and District Safety and Occupational Health Office 
shall maintain a written record of all individuals trained, tests and 
maintenance on equipment, safety drills and inspections. The records shall 
be retained 1 year after the last date of training, inspection, tests, or 
maintenance (3~). 

e. Provide continuous monitoring combustible gas and oxygen meters and 
any specialized safety equipment needed to satisfy confined space entry 
conditions. The types of meters and equipment are to be coordinated with 
the District Safety & Occupational Health Office. This equipment is to be 
used only by propirl:y trained "Competent Persons" and "Qualified Entrant 
Personnel" as applicable to their respective tasks. 

f. Where possibility of a toxic atmosphere is recognized by a competent 
person, the determination of concentrations and appropriate safety 
procedures and record maintenance will be administered by the District 
Safety and Occupational Health Office. 

Attachment 
CESAW Form 562, Confined Space Entry Permit 
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CONFINED SPACE ENTRY PERMIT ENTRY/EXIT TIME: / 

LOCATION OF !4ORK: 'WORK TO BE .DONE: 

mPLOYEES ASSIGNED: 9 -STANDBY PERSON: 

ti&llRDOUS HORK:Open Flame/Burning Other: 
HAZARDS EXPECTED:Flammable/Corrosive Materials,Other: 
ISOLATION CHECKLIST:Blanking Lines,Disconnect Electrical,Mechanical,Other: 
PERSONAL SAFETY:Resoirators,Rescue Equigment,Ventilation,Other ; 
FIRE SAFETY:Extinquishers Available,Other: 

1 ATMOSPHERIC GAS TESTS: Time Results Initial Time Results Initial 
Oxygen(19.5%-21%) -- 
Combustible Gas(<lO%LEL) -- 
Toxicity (ppm) -- 

AUTHORIZATION: This space tested SATISFACTORY/UNSATISFACTORY for entry. 

LOCATION OF WORK: WORK TO BE DONE: 

EMPLOYEES ASSIGNED: 9 STANDBY PERSON: 
HAZARDOUS WORK:Onen Flame/Burning Other: 
HAZARDS EXPECTED:Flamnable/Corrosive Macerials,Other: 
ISOLATION CHECKLIST:Blankina Lines,Disconnect Electrical,Mechanical,Other: 
PERSONAL SAFETY:Respirators,Rescue Equioment,Ventilation,Other:: 
FIRE SAFETY:Extinguishers Available,Other: 

.- 

. . &PHERIC GAS TESTS: Results Initial Results Initial 
Oxygen(19.5%-21%) 
Combustible Gas(<lO%LEL) 

-- 
-- 

Toxicity (ppm) -- 

CONFINED SPACE ENTRY PERMIT ENTRY/EXIT TIME: / 

LOCATION OF WORK: WORK TO BE DONE: 

=PLOYEES ASSIGNED: , -STANDBY PERSON: 

ifiiAZARD0U.S iJORK:Ooen Flame/Burning Other: 
HAZARDS EXPECTED:Flammable/Corrosive Materials, Other: 
ISOLATION CHECKL1ST:Blankin.g Lines.3isconnect Electrical.Mechanica.l.Other: 
PERSONAL SdFETY:Respirators.Rescue Eouipment,Ventilation,Other: 
FIRE SAFETP:Extinquishers ivaiiabie.Other: - 

ATMOSPHERIC GAS TESTS: Time Results Initial Time Results initial 
Oxygeniig.j%-21%) 
Ccmbustlbie Gas((lG%LEL) 
ToxicLcy (ppm) 

'RIZATION: This space tested SdTTSF4CTORY/UNSJTISFACTORY for encry. 
N, 

CGWEXN'; ')EZSGN SIGUAX"nE: DATE: ,. 
CES&W Form 562 . - "_ ___.._ ~ . .y.'<. -- ..T L. - 

L .'( :. " _-_. .. ..-. _, ‘, .., 
1 Dee 88 .?-_ ,:,’ . 

,.: 
‘. . , ;; I; ,. ‘i,.;7&>.$.&; ..-;,y:.,’ ” . 

; . .I 
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AIR MONITORING WORKStiEET 
DATE: 

Site: 

Activity: 
Drilling Soil/Gas Groundwater Sampling - Other (explain) 

Instrument: 
(PI - Photoinization Meter, Type 
(Cl - Combust Gas/O2 Meter, Type 
(HS)- Hydrogen Sulfide, Type 
(DT)- Detector Tubes, Type 

Unit/Model Calibration 
Unit/Model Calibration 
Unit/Model Calibration 
Unit/Model Calibration 

Monitoring Requirements: 

General Comments:- 

READINGS : :- 
Time Instr. Reae!inq ,Location -t- Comments I 

Prepared by - 



FINAL DRAFT PCA/R-150 TANK SITE 

APPENDIX E 

SITE SAFETY PLAN CERTIFICATION 

IN5 170 023 498 
FEBRUARY 1992 



Health And Safety Plan Certification 

The following signature certifies that they have read, understand and comply 
with the guidelines set forth in this Safety Plan. 

Site Personnel/Visitors 

Name (PRINT) Signature Date 
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Draft 
Quality Assurance Project Plan 

for the RCRA Facility Investigation 
Phase II Soils and Phase III Groundwater 

at the Pesticide Control Area/R-l50 Tank Site NWSCC, Crane 
Martin County, Indiana 

Prepared for Northern Division, 
Naval Facilities Engineering Command 

Environmental Division, Code 1421 

Prepared by Robert Magee 
Wilmington Engineering District 

US Army Corps of Engineers 
Wilmington, N.C. 

Date : 

Approvals : 
Carol Witt-Smith 

Corrective Action Expert 

Date 

Date 

Director, Central Region Laboratory 

Date 

Regional QA Manager 
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PROJECT DESCRIPTION 

Introduction. The Pest Control Area/R-150 Tank Area (PCA) is made up of 
three separate sites, which in some way, are related to the pest control 
activities at NWSCC. Building 2189 is where the present operation is found. 
Building 55 is the old site of the operation. The R-150 Tank site was used to 
store pesticide wastes. Expected contaminants are pesticides, metals, and 
solvents. A RCRA RF1 Phase II soils release assessment must be performed at 
the PCA. 

Background. To fulfill the Corrective Action Requirements of the Federal 
Portion of the Final RCRA/HSWA Part B Permit, Naval Weapons Support Center 
(NWSCC), Crane, Indiana will be conducting a RCRA Facility Investigation (RFI) 
at the Pest Control Area/R-l50 Tank Area (PCA). The US Army Corps of 
Engineers’ (USACE), Waterways Experiment Station (USACEWES) will be conducting 
the study. 

These sites have been in use since the 1950’s. U’arious pesticides have 
been used at NWSCC at different times. The list of chemicals is lengthy. 
Pesticide spray 
of Building 55, 

tanks and containers were most likely rinsed in the vicinity 
(Figure 1.1.3 Area “A”) the previous Pesticide Control 

Building. Chemicals used at this site from 1950 to 1974 include but are not 
limited to herbicides 2,4-D, 2,4,5-T Silvex (a mixture of 24-D & 24-T) Fenac, 
Monuron and Ureabor. Insecticides include Carbaryl, Chlordane DDT, Diazinon, 
Dieldrin, Lindane, Malathion and Pyrethrum. The Pest Control Operation was 
moved from Building 55 to its present location, Building 2189 (Figure 1.1.3 
Area “B”) around 1970 l In addition to the chemicals stored and used out of 
Building 55, an additional inventory of chemicals were added which include 
herbicide Krovar (a mixture of Duron and Bromac). During the last 5 years the 
herbicide Oust was used on right-of-ways of railroad and magazine drives 
between the bunkers and blast walls. Building 55 has since been demolished 
and the site is now a concrete pad. 

Since 1970 Building 2189 has been used to store pest control chemicals. 
Around 1974, herbicides 2,4,5-T and Monuron stored at Building 2105 (located 
west of Building 2074 N.W. H-460 and H-101) and used by railroad personnel on 
the railroad right-of-way, was taken to Building 2189 for storage. Pest 
control chemicals have been mixed here. Since approximately 1974 strict 
waste control practices have been followed. Containers are tripled rinsed and 



Figure 1.1.3 Aerial photograph showing Bldg 55 (A), Bldg 2189 (B), 
R-150 Tank Site, and Unit Boundary. 
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the rinsate used in the mixture. Large spraying equipment is flushed with 
water and the rinsate is used in the treatment area. When the sprayers are 
winterized at the end of the spraying season the rinse water is collected and 
used the following spring in the first spray mixture that is applicable. 
Neither pesticide containers nor rinsates have been emptied in the vicinity of 
Building 2189. Any wastes, which were not to be reused, were collected and 
put into the R-150 Storage Tank. 

A R-150 Tank was installed in the early 1970's in the gravel parking lot 
adjacent to H-349 (Figure 1.1.3 Area “C”) . The R-150 Tank was lift wide by 
35ft long. The base of the tank was reportedly 15ft deep (Figure 1.1.4). The 
tank was excavated and removed 27-28 September 1983 by NWSCC personnel. The 
excavated contaminated soil was removed for disposal in a secure landfill off- 
site in December 1983. Contamination has been detected in the groundwater at 
the tank site. 

A ground water and soils investigation was started in 1981. Between 1981 
and 1983 a total of 14 monitoring wells were installed at this site (Figure 
1.2.1A). A north-northwest trending contaminated groundwater plume was 
detected. The detected groundwater contaminants were chlorinated organic 
solvents (Trichloroethylene and Trichloroethane). The source of the chemical 
contamination has not been substantiated. Six additional wells were installed 
in 1986 and placed around the R-150 Tank excavation area. All 6 wells placed 
around the R-150 tank excavation were contaminated (Figure 1.2.1C). 

Site Setting. NWSCC is a Navy facility located in Martin County Indiana. 
NWSCC covers approximately 62,463 acres (Figure 1.1.2a). The PCA/R-150 Tank 
Site is located in the central portion of the facility in the NW l/4 of 
section 23, T5N, R4W (Figure 1.1.2a). The site includes Building 55, the 
previous Pesticide Control Building located approximately 5.0 miles northeast 
of the Burns City Gate No. 2 and accessed using Crane Road H-45, Building 
2189, the present Pesticide Control Building located approximately 5.5 miles 
northeast of the Burns City Gate No. 2 and accessed using Crane Road H-45, and 
the R-150 Tank Site located approximately 5.5 miles northeast of the Burns 
City Gate No. 2 and accessed using Crane Road H-34.9 (Figure 1.1.2b). This 
site is located near several of NWSCC’s industrial site. Building 55 is now 
demolished but on the site a steam generation plant is located. Building 2189 
is now being used but it is scheduled to be demolished soon. The R-150 tank 
area is used as a pallet and material storage yard. 
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The PCA/R-150 Tank Site soil consists of 2 to 10 feet of clay (CL) and clayey 
sand (SP-SC). Sedimentary rocks underlying the PCA/R-150 Tank Site consists 
of interbedded sandstone, clay shale, shale, occasional limestone and coal. 
The groundwater studies indicate that the static water level averages 14 ft 
below ground surface, 
1984). 

and its gradient is to the west-northwest. (Dunbar, 
The superficial and upper bedrock aquifer form one groundwater system. 

Target Compounds. Soil samples will be analyzed for the presence of 
organic and inorganic compounds. Chemical analysis will be done using SU-846 
analytical methods, or other accepted methods when no ~~-846 method is 
available. The contamination detected in the groundwater is principally 
chlorinated solvent compounds. The other possible contaminants are metals. 
EPA methods 8240 and 8270 analysis will be run to detect the organic 
contamination. 

Project Objective. This is a RF1 Phase II Soils and Phase III 
Groundwater Study. The intent of the project is to provide data of sufficient 
quality to support Corrective Action decisions. The QAPjP was prepared in 
accordance with the USEPA Region 5 guidance on preparing the 16 Element 
QAPjPs. The chemical analyte date must meet NEESA Level C (EPA Level 4 
equivalent) specifications. This will be accomplished by judiciously 
selecting sample locations, selecting the appropriate analytes, and using 
proper analytical methods. 

Sample Network and Rationale. Refer to Part 3.0, Sample Plan, of the 
Work Plan for further discussion and rationale. 

Project Schedule. Refer to Diagram 2.3.2. 
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PROJECT ORGANIZATION 

Management Responsibilities. U.S.Army Corps of Engineers Waterways 
Experiment Station (USACEWES) is the Navy's prime contractor for this RCRA 
investigation. The project team is made up of United States Army Corps of 
Engineers (USACE) personnel. Oversight and management responsibility will be 
handled by Dr. James May of USACEWES' Geotechnical Section. The planning, 
scope writing, and report preparation is the responsibility of Robert Magee of 
USACE Engineering District, Wilmington, N.C. and Dr. James May of USACEWES' 
Geotechnical Section. Field work supervision will be the responsibility of 
Robert Magee of USACE Engineering District, Wilmington, N.C.. Drilling will 
be done by personnel from the In situ Section, Geotechnical Branch of 
USACEWES. Mr. Mark Vispi is the Section Chief. The chemical analysis is to 
be processed through the USACEWES' Analytical Laboratory Group (ALG) under the 
supervision of Ann Strong. All chemical data validation will be done by Blaze 
Willis of USACE Engineering District, Savannah, Ga.. Soils classification and 
physical testing will be done at USACEWES' Soils Investigation Laboratory 
under the supervision of Mr. Jesse Oldham. 
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ELEMENT 5 

QUALITY ASSESSMENT OBJECTIVES 

QC Level Selection. The field QC NEESA Level is a Level B. The Qc 
level for the chemical detection is a NEESA Level C., EPA Level 4 equivalent. 
The objective of such a plan is to insure that the data collected is 
comparable with known conditions, that sources of extraneous contamination can 
be determined, and that decisions made are meaningful and supported. 

A site requiring Level C QC would be a site near a populated area, not on 
the NPL, and not likely to be undergoing litigation. The Level C QC includes 
review and approval of laboratory QA and the site work plan. The laboratory 
must successfully analyze a performance sample, undergo an audit, correct 
deficiencies found during the audit, and provide monthly QA progress reports. 

Level C allows the use of non-CLP methods. All methods used must be EPA 
methods or be equivalent to EPA methods. When EPA methods are not available 
other documented methods may be used. 

Level C provides for the minimum detection limits, a wide range of 
calibrated analytes, matrix recovery information, laboratory process control 
information, and known precision and accuracy. Level C data may be used for 
risk assessment, site characterization, evaluation of alternatives, 
engineering design, and monitoring during implementation. 

Chemical Data Quality Objectives The Navy’s Level C requires that 
certain procedures be followed. They are: 

1. EPA approved methods (SW-846 Third Edition), when available, be used. 
2. Trip blanks must accompany every volatile organic analysis shipment. 
3. Rinsate blanks be collected each day. 
4. Field blanks be collected from each source of water. 
5. A 10% duplication of samples be taken. 

12 



FINAL DRAFT PCA/R-150 TANK SITE IN5 170 023 498 
FEBRUARY 1992 

TABLE 1 
CHEMICAL ANALYSIS 

PRESERVATION AND HOLDING TIMES 
--------------------__(_________________--------------------------------------- 

MAX. HOLDING TIMES 
MATRIX PARAMETERS PRESERVATION ----------------------- 

EXTRACTION ANALYSIS 
----------------------.-------------------------------------------------------- 
Soil Volatiles Ice to 4 Deg. C 14 days 14 days 
Soil Semivolatiles Ice to 4 Deg. C 14 days 40 days 
Soil Metals Ice to 4 Deg. C 180 days 180 days 
Water Volatiles Ice to 4 Deg. C 14 days 14 days 
Water Semivolatiles Ice to 4 Deg. C 7 days 40 days 
Water Metals Ice to 4 Deg. C 180 days 180 days 
----------------------.-------------------------------------------------------- 
When only analysis holding time is given, this implies total holding time from 
sampling until analysis. Extraction and analysis is the same for soil and 
water. 

The validity of the data depend on the following of specific procedural 
constraints. Holding times are dictated by ~~-846 procedures. Those holding 
times are parameter specific (Table 1). They are to be adhered to 
specifically to assure an effective data quality control program. 

13 
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ELEMENT 6 

SAMPLE PROCEDURE 

REFER TO WORK PLAN SECTION 4: SAMPLE & ANALYSIS PLAN 

14 



FINAL DRAFT PCA/R-150 TANK SITE 

ELEMENT 7 

IN5 170 023 498 
FEBRUARY 1992 

SAMPLE CUSTODY PROCEDURES 

Field Procedures. The field sampler is personally responsible for the 
care and custody of the samples 
dispatched. 

until they are transferred or properly 
All bottles must be labeled with management stickers and seals. 

Sample labels are to be completed using waterproof ink. The project manager 
will review all field activity to determine whether proper custody procedures 
are being followed. Sample information is to be recorded in the Field 
Logbook . This information should include measurements made, sample numbers, 
numbers of samples, sampled depths, boring and well numbers sampled, analysis 
requested, packing procedures, and date shipped. 

Transfer of Custody. Samples are to be accompanied by a properly 
completed chain of custody form identifying the contents (Figure 4). One copy 
of the chain of custody is kept at the site, one copy of the chain of custody 
is sent to the project manager, and the original copy will travel with the 
samples. The sample numbers and locations will be listed on the chain of 
custody form. Each cooler of samples will be accompanied by a signed chain of 
custody. A commercial carrier is not required to sign off on the custody form 
as long as the custody forms are sealed inside the sample cooler and the 
custody seals remain intact. The sample custody is transferred from the 
sampler to the laboratory at the time when the ice chest containing the chain 
of custody is sealed. The laboratory assumes custody of the samples when the 
cooler is received in the laboratory and the seals are broken. Samples will 
not be accepted by the laboratory if the seals are not intact when received. 

book. 
Receipt of chain of custody samples is recorded in a permanent receipt 

Upon receipt at the laboratory, the sample management officer fills out 
a cooler receipt form (Figure 5). The sample collector or project manager is 
notified of any discrepancies noted on the cooler receipt form. 

If samples are received from a commercial carrier, Form 2097 is filled 
out by the sample management officer. The ALG uses preprinted consecutively 
numbered duplicate gummed labels to identify samples. One label is placed on 
the sample bottle and the other label is placed on Form 2097 under the heading 
Lab I.D. No. next to the corresponding Project I. D. NO. This information is 
also entered into a permanent log book, WES Form 2108. The estimated cost is 
calculated, entered onto the Sample Receipt Form 2118, and the original copy 
returned to the Project manager. 

All samples except volatiles are stored in the locked walk-in cooler 
which is maintained at 4 degrees Celsius and equipped with an alarm system 
that goes off when the temperature deviates by more than two degrees. A 
separate refrigerator is maintained for volatile analysis and temperatures are 

15 
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COOLER RECEIPT FORM 
PROJECT : 
Cooler received on and opened on bY 

Signature 

1. Were custody seals on outside of cooler---------------YES NO 
If yes, how many and where? 
Were signature and date correct?---------------------YES NO 

2. Were custody papers taped to lid inside cooler--------YES NO 

3. Were custody papers properly filled out(ink, signed)--YES NO 

4. Did you sign custody papers in the appropriate place? YES NO 

5. What kind of packing material was used? 

6. Was sufficient ice used(if appropriate)----------------YES NO 

7. Were all bottles sealed in separate plastic bags?------YES NO 

8. Did all bottles arrive in good condition(unbroken)?----YES NO 

9. Were all bottle labels complete(date, signed,anal., 
preserv. etc.)? -.----_-------------------------------- YES NO 

10. Did bottle labels and tags agree with custody papers? YES NO 
11. Were correct bottles used for tests indicated?---------YES NO 
12. Were VOA vials checked for absence of bubbles?---------YES NO 
13. Did each bottle contain sufficient sample?-------------YES NO 
14. Were acid/base preserved samples checked with pH paper? YES NO 

Explain any discrepancies-------> 
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recorded in a refrigerator log. Two ALG employees have keys to the cooler and 
a permanent log is maintained to check chain of custody samples in and out of 
the cooler for analysis. The analyst is required to keep chain of custody 
samples behind locked doors if he is away from the area where analyses are in 
progress. 

The sample management officer then enters the information into the ALG 
computer data management system. Job files are created for use by the 
analysts in recording their data. 

FINAL EVIDENCE FILES: All data generated (raw and final) are kept at the 
laboratory on permanent file. This data is kept in digital format. It can be 
retrieved and duplicated upon request. 
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CALIBRATION PROCEDURES 

Field. Several field methods are to be used in the field as scanning and 
detection tools. The scanning field instruments are the HNU, the OVA, and the 
geigercounter device. All of these instruments will be calibrated by a 
qualified repair representative prior to being used. The instruments 
calibration will be checked daily using instrument specific procedures prior 
to the start of the work effort for that day. These daily instrument checks 
will be recorded by the site manager in site logbook. 

For the geophysical devices there are no specific calibration methods 
needed. These devices record relative data and are not calibration specific. 
The devices either work or they do not work. 

LABORATORY. All analytical methods require calibration. In keeping with 
method calibration requirements, the following requirements are presented, 
For all semivolatile and volatile analysis by CC/MS, the current CLP 
calibration method shall be used. The current CLP criteria shall be used for 
frequency of calibration, for the system performance check compounds (SPCCs), 
and for the calibration check compounds (CCCs). 

For other methods, a minimum of three different concentration standards 
for each analyte shall be analyzed for initial calibration. Calibration shall 
be checked every 12h. of operation and prior to sample analysis. The 
laboratory shall use the calibration check acceptance criteria specified by 
the methods. The initial calibration curve shall be plotted and the 
correlation coefficient and response factors evaluated. The calibration shall 
include one standard at a concentration at the method detection limits. The 
calibration curve shall bracket all samples in the concentration range. If 
the samples are not within the 3 calibration ranges, appropriate dilution 
shall be performed to bring the samples into the calibration range. 
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ANALYTICAL PROCEDURES 

RCRA studies adhere to procedures and methods set out in "Test Methods for 
Evaluating Solid Wastes, Physical/Chemical Methods,, SW-846, Third Edition when 
available. Inorganic and organic test methods are given in Tables 2 de 3 
respectively. Detection limits for these analytes are given in Attachment 1 
of the QAPjP. 

TABLE 2 
SUMMARY OF METHODS FOR 

DETERMINATION OF INORGANIC ANALYSIS 

METHODS from SW-846 
-----.------------------------ 

INORGANIC ANALYSIS TECHNIQUE DIGESTION** ANALYSIS 
-------------------_---------------------------------------------------------- 
Arsenic GF 3005 w 3050 s 7060 
Chromium ICP 3005 w 3050 s 6010 
Copper ICP 3005 w 3050 s 6010 
Lead ICP 3005 w 3050 s 6010 
Mercury cv 7471 
Selenium GF 3005 w 3050 s 7740 
Silver ICP 3005 w 3050 s 6010 
Zinc ICP 3005 w 3050 s 6010 

*Abbreviations: GF = Graphite Furnace, ICP = Inductively Coupled Plasma, 
cv = Cold Vapor. 
**Digestion process, when not noted, is included in the analytical method. 
W = Water 
S = Soil and Sediment 
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TABLE 3 
SUMMARY OF METHODS FOR 

DETERMINATION OF ORGANIC COMPOUND ANALYSIS 
------------------------------------------------------..----------------------- 

METHODS from SW-846 
-----_----------------------- 

ORGANIC ANALYSIS TECHNIQUE DIGESTION ANALYSIS 
-------------------------------------------------------.----------------------- 
Volatiles GC/MS INC.* 8240 
Semivolatiles GWMS INC.’ 8270 
Organochlorine Pesticides & PCB’s GWMS INC:.” 8080 
Organophosphorus Pesticides GWMS INC.” 8140 
Chlorinated Herbicides GC/MS INC.* 8150 

-_-----------------------------------------------------.----------------------- 
*INC.= Digestion procedure included in method procedure. 
GC/MS = Gas Chromatograph/Mass Spectrograph 
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INTERNAL QUALITY CONTROL CHECKS 

Laboratory Analys:is . For Level C a blank/spike control shall be analyzed 
with each batch and shall be plotted on control charts. For metals, and other 
wet chemical analysis, a method blank shall also be processed with each batch 
and shall contain less than the method detection limit for compounds of 
interest. For volatile organic analysis a method blank shall be run each day 
and shall not contain Ilevels over five times the detection limits for common 
laboratory solvents. All other compounds should not be found in the blank at 
levels exceeding the detection limits. For semivolatile organic analysis a 
method blank shall be lrun each day. All compounds except Phthalate should not 
be found in the blank at levels exceeding the detection limit. Phthalate 
should not be found in the blank at levels over five times the detection 
limit. In any method using surrogates spiked into the blank, the blank shall 
serve as both the method blank and blank/spike control. In methods not using 
surrogates such as metals, and wet chemical analysis, a blank and a 
blank/spike (laboratory control sample) shall be analyzed. 

A matrix spike and matrix spike duplicate are required for volatiles, 
semivolatiles, and all GC analysis for every 20 samples of similar matrix. 
For metals analysis, a duplicate and a matrix spike are required for every 20 
samples of similar matrix. 

Data for spiked samples and standard reference materials are used to 
determine laboratory accuracy. Data for duplicate sample analyses are used to 
determine precision. 

For all CC methods used in Level C QC, second column confirmation shall 
be used for all positive responses for the analytes of interest. 

Field Activities. 

HNU-Daily calibration checks will be done and their results will be 
recorded to assure any drift if instrument reading can be found. 

OVA-Daily calibration checks will be done and their results will be 
recorded to assure any drift if instrument reading can be found. 

Control Samples 

Field QC Samples. The number of QC samples are determined by the level of 
QC implemented. The types of QC samples are: 
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1) Duplicates are identical splits of individual samples which are 
analyzed by the laboratory to test for method reproducibility. These samples 
are to be split in the laboratory. 

2) Equipment Rinsates are the final analyte-free water rinse from 
equipment cleaning collected daily during a sampling event . Initially, 
samples from every other day should be analyzed. If analytes pertinent to the 
project are found in the rinsate, the remaining samples must be analyzed. The 
results from the blanks will be used to flag or assess the levels of analytes 
in the samples. This comparison is made during data validation. The rinsates 
are analyzed for the same parameters as the related samples. 

3) Field Blanks consist of the source water used in decontamination and 
steam cleaning. These blanks are collected and analy’zed to determine the 
level of contamination introduced into the sample due to sampling techniques. 
At a minimum, one field blank from each event and each source of water must be 
collected and analyzed for the same parameters as the r,elated samples. 

4) Field Duplicates for soil samples are collected, homogenized, and 
split. All samples except VOAs are homogenized and split. Volatiles are not 
mixed, but select segments of soil are taken from the length of the core and 
placed in 40-mL glass vials. Field duplicates of water are aliquots of water 
collected from the same sampler at the same time. Fiel’d duplicates should be 
collected at a frequency of 10% per matrix for Level C. All the duplicates 
should be sent to the laboratory responsible for analysis. The same samples 
used for field duplicates shall be split by the laboratory and be used as the 
laboratory duplicate or matrix spike. Spikes are known amounts of specific 
chemical constituents added by the laboratory to selected samples to test the 
appropriateness and recovery efficiencies of ,specific analytical methods. 
This means that for the duplicate sample, there will be analysis of the normal 
sample, the field duplicate, and the laboratory matrix spike/duplicate. 

5) Matrix Spike is an aliquot of matrix (water or soil) spiked with known 
quantities of compounds and subjected to the entire analytical procedure in 
order to indicate the appropriateness of the method for the matrix by 
measuring recovery. 

6) Matrix spike Duplicate is a second aliquot of the same matrix as the 
matrix spike that is spiked in order to determine the precision of the method. 

7) Method Blank is a blank sample run to ensure reported analytical 
results are not the results of laboratory contamination. 
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8) Method Blank/Spike is the distilled and /or deionized water for soil 
or sand spiked with known compounds or elements. The method blank as defined 
by the CLP for organics and the laboratory control sample as defined by the 
CLP maybe used as the method blank/spike. 

9) Preparation Blank is an analytical control that contains distilled, 
deionized water and reagents, which is carried through the entire analytical 
procedure (digested and analyzed). 

10) Trip Blanks are defined as samples which originate from analyte-free 
water taken from the laboratory to the sampling site and returned to the 
laboratory with the volatile organic (VOA) samples. Two trip blank should 
accompany each cooler containing VOAs, should be stored at the laboratory with 
the samples, and analyzed by the laboratory. Trip blanks are only analyzed 
for VOAs. 
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ELEMENT 11 

DATA REDUCTION VALIDATION AND REPORTING 

Data Reduction. Data generated by this project will be in two forms, 
direct read and calculated. The following is a description of data reduction 
and reporting procedures that will be used. 

1) The chemical detection data is reduced using EPA specified Contract 
Laboratory Program procedures. 

2) The physical data is determined by direct measurement. 

3) The OVA and HNU are direct reading instruments. 

Deliverables. For these studies the method blanks, blank/spike, 
surrogates, matrix spikes, matrix spike duplicates, duplicates, and initial 
and continuing calibration data shall be reported. Holding time begins when 
the samples are collected. Table 4 is a list of the needed documentary forms. 
The forms referred to are the current CLP forms for organics and 
metals/cyanide. The CLP forms are Attachment 2 of the QAPjP. 

Table 4 

Data set deliverables for Level C IPA 

Method requirements Deliverables 
----------------------.------------------------------------------------------ 
Organics - Method blank spikes with Control Charts. 

results and control chart. 
Run with each batch of 
samples processed. 

Results to be reported on CLP Form 1 or Sect. 9 
Form 1 or spreadsheet. l/Sample chromatograms 
Sample results using CLP data flags. and mass spectra 

Surrogate recovery from samples Form 2 
reported on CLP Form 2. Surrogates 
to be used in volatiles, semivolatiles, 
pesti.cides/PCB. For volatiles by CC, 
the names of surrogates should be 
changed to reflect the surrogate used. 
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Method requirements Deliverables 
----------------------------------------~----------------------------------- 

A duplicate sample will be collected 
daily for every set of 20 samples or 
less. 

Method blank reported on CLP Form 4. 

For volatiles by GC, a similar format 
will be used as CLP Form 4 for blanks. 

GC/MS tuning for volatiles/semi- 
volatiles. Report results on Form 5. 

Initial calibration data reported on 
Form 6. 

For volatiles by GC, the initial 
calibration data with response factors 
must be reported. 

For pesticide/PCB data Form 9 must be 
used for calibration data. 

Continuing calibration GWMS data 
reported on Form 7. 

For volatiles, GC data, the response 
factors and their percent differences 
from the initial must be reported. 

Internal Standard Area for volatiles 
and Semivolatiles. 

Metals - Level C, requirements 

Sample results with CLP flagging system 

Initial and continuing calibration 

Blanks 10% frequency 

Form 3 

Form 4. 

Form 5 

Form 6 

No Form 

Form 9 

Form 7 

No Form 

Form 8 

Deliverables 

CLP Form 1 or Equiv. 

CLP Form 2, 
Part 1 only 

Form 3 
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Method requirements Deliverables 
---------------------------------------------------------------------------- 

Method blank taken through digestion 
(l/20 samples of same matrix) 

ICP interference check sample 

Matrix spike recovery (1 per 20 samples 
of similar matrix) 

Postdigestion spike sample recovery for 
ICP metals . Only done if predigest spike 
recovery exceed CLP limits. 

Postdigest spike for GFAA. 

Duplicates (1 per 20 samples will be 
samples split and digested as separate 
Method blank spike information will be 
plotted on control chart, one per batch 
of samples processed. 

Standard addition. The decision process 
outlined in CLP page E-3 will be used to 
determine when standard additions are 
required ,. 

Holding times 

Form 3 

Form 4 

Form 5, Part 1 

Form 5, Part 2,l 
(never used for 
GFAA work) 

Recovery will be 
noted on raw data 

Form 6 

Form 8 

Form 10 

Level C Data Validation. Listed below are the validation criteria which 
will be utilized in evaluating the analytical data for a Level C QC site: 

1. Volatile Organic Analysis 

Holding Times - Samples must be analyzed within the holding times 
specified in Sect. 3 or the data should be marked as estimated (J). 
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CC/MS Tuning - Check that bromofluorobenzene tune is completed each 12-h 
shift of operation. Check that it meets the ~~-846 Methods for volatiled 
organic analysis. Assure that each sample is associated with a tune. 

Initial Calibration - The maximum relative standard deviation [(RSD) 
percent RSD] shall not be .30% for indicated CLP CCC. The maximum mean 
relative response factor (RRF) for SPCC shall be .0.300 (0.250 for bromoform). 
The SPCCS are chloromethane, l,l-dichloroethane, bromoform, 1,1,2,2- 
tetrachloroethane, and chlorobenzene. The CCC compounds are vinyl chloride, 
l,l-dichloroethene, chloroform, 1,2dichloropropane, toluene, and ethylbenzene. 

Continuing Calibration - The minimum response factor for the SPCC 
components for VOA analyses shall not be (0.300 (0.250 for bromoform). The 
maximum response factor percent deviation for indicated CLP CCC components 
from the mean initial calibration response factor shall not exceed 25%. If 
these criteria are exceeded, a new calibration for the compound shall be 
employed. 

Blank/Spike Control Samples - Any control sample which exceeds the 
internal QC limits for a given sample matrix shall require all data from the 
associated batch of samples to be closely inspected. If no analytical 
problems are found, the data analyzed with the out-of-control point shall be 
discussed in the QC section of the MPR and final report. The Navy shall 
receive a carbon copy of the MPR. If problems are found in the analytical 
data, the samples associated with the batch shall be reanalyzed and the data 
from reanalysis reported. If holding times are exceeded in the reanalysis, 
both sets of data shall be presented. 

If the blank/spike results are outside the internal laboratory limits and 
if the matrix spike results are outside the matri:x spike limits, the 
laboratory will either reanalyze the samples within the holding times or the 
data shall be flagged as usable (R) . 

Surrogates - IF surrogates exceed the surrogate recovery limits 
(Attachment l), the data shall be flagged that the surrogates exceeded limits. 

Method Blanks - A method blank should be run each day following the 
Continuing Calibration Standard. Common laboratory solvents should not be 
found in the blank at levels over five times the detection limits. Other 
compounds should not be found in the blank at levels exceeding the detection 
limits. If common contaminant compounds are detec,ted in samples at a 
concentration of <lO times the concentration found in ,the blank, or other 
compounds at <5 times the concentration in the blank, ,report those compounds 
as not detected. Adjust the sample quantitation limit to the value reported 
in the samples and flag the limit as estimated (UJ). 
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Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has been 
spiked in duplicate. The recoveries shall fall within the spike range 
limits (Attachment 1). If the recoveries do not fall within the range, 
examine the blank spike data. If the blank spike data exceed the limits and 
the matrix spikes exceed limits, the data shall be flagged as unusable (R). 
If the blank spike data from the batch are satisfactor,y, the data is usable, 
and the low recovery is discussed in the final report QA/QC and in the QC 
report sent to the NCR. 

Field Trip and Equipment Blanks - If contaminant analytes are detected in 
samples at concentrations of <5 times the concentration found in the highest 
associated blank, the results are considered suspect and are reported as 
estimated. 

2. Semivolatile Organics Analysis 

Holding Times - Samples must be extracted within 7 days of collection and 
analyzed within 40 days of extraction. Any samples which do not meet these 
requirements must be flagged as estimated. 

CC/MS Tune - Make certain that a decafluorotriphenylphosphine tune is 
completed every 12 h of sample analysis, that each sample is associated with a 
tune, and that each tune meets SW-846 Methods for semi-volatile organic 
analysis. Data are not reported if the instrument does not meet tune. 

Initial Calibration - Ensure that a 5-point curve has been completed. 
The RRF of the BNA compounds shall be a minimum of 0.050 for the SPCC listed 
in the current revision of the CLP. The maximum RSD for the CCC listed in the 
CLP procedure is 30.0%. The minimum RRF for the SPCC is 0.050, and the 
maximum percent difference for the CCC is 25%. If these limits are exceeded, a 
new calibration curve shall be generated. 

Continuing Calibr,ation - The continuing calibration check will be 
performed once every 12 h during operation. The minimum RRF for the SPCC is 
0.05, and the maximum percent difference from the initial calibration shall 
not exceed 25% for the CCC. If these limits are exceeded, a new calibration 
curve shall be generated. 

Blank/Spike Contrsol Samples - Any control sample which exceeds the 
internal QC limits for a given sample matrix shall require all data from the 
associated batch of samples to be closely inspected. If no analytical 
problems are found, the data and the out-of-control point shall be discussed 
in the QC section of the report. If problems are found in the analytical 
data, the samples associated with the batch shall be reanalyzed and the data 
from reanalysis reported. If holding times are exceeded in the reanalysis, 
both sets of data shall be presented. 
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If the blank/spike results are outside the internal laboratory limits and 
if the matrix spike results are outside the matrix spike limits, the 
laboratory will either reanalyze the samples or the data will be flagged with 
an “R,‘* and the data is not usable. 

Surrogates - If surrogates exceed the surrogate recovery limits 
(Attachment l), the data shall be flagged that the surrogates exceeded limits. 

Method Blanks - A method blank should be run each day following the 
Continuing Calibration Standard. Phthalate should not be found in the blank 
at levels over five times the detection limits. Other compounds should not be 
found in the blank at levels exceeding the detection limits. If common 
contaminant compounds are detected in samples at a concentration of <lO times 
the concentration found in the blank, or other compounds at <5 times the 
concentration in the blank, report those compounds as not detected. Adjust 
the sample quantitation limit to the value reported in the samples and flag 
the limit as estimated (UJ). 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has been 
spiked in duplicate. The recoveries shall fall within the spike range limits 
(Attachment 1). If the recoveries do not meet the limits, examine the blank 
spike data. If the blank spike data exceed the limits and the matrix spikes 
exceed limits, the data shall be flagged as unusable (R). 

3. Metals 

Holding Times - Samples must be analyzed within six months, except 
mercury shall be analyzed in 28 days from sample collection. 

ICP Initial Calibration - A calibration blank and at least one standard 
must be analyzed daily. An initial calibration verification standard must be 
within 90 to 110% recovery or the samples should be reanalyzed. If it is not 
possible to perform reanalysis, the data are re jetted and flagged with an “R.” 

AA Calibration - Calibration blank and at least three standards shall be 
used in establishing the curve prior to sample analysis. A curve shall be 
analyzed each day prior to sample analysis. 

Calibration Verification - Verification using a standard obtained from a 
source other than that of the initial calibration shall be used and the result 
shall be within 90 to 110% of the true value for both ICP and AA work. 
Calibration verification shall be done at a minimum frequency of 10% or every 
2 h, whichever is more frequent, and shall be done at the end of the 
analytical run. 
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Method Blanks - At least one preparation blank shall be prepared with 
each batch of samples. The blanks shall contain less than the detection limit 
for all analytes. If the concentration of the associated blanks is above the 
detection limit and if the lowest analyte concentration is X10 times the 
blank, reanalysis of the sample must occur. If reanalysis is not done, the 
data shall be reported and flagged as estimated. The blank shall never be 
subtracted from the sample. 

Field and Equipment Blanks - If contaminant analytes are detected in 
samples at concentrations of <5 times the concentration found in the highest 
associated blank, the results are considered suspect and are reported as 
estimated. 

Blank/Spike Laboratory Control Samples - Any laboratory control sample 
which exceeds the internal QC limits for a given sample matrix shall require 
all data from the associated batch of samples to be closely inspected. If no 
analytical problems are found, the data and out-of-control point shall be 
discussed in the QC section of the report. If problems are found in the 
analytical data, the samples associated with the batch shall be reanalyzed and 
the data from reanalysis reported. If holding times are exceeded in the 
reanalysis, both sets of data shall be presented. A discussion of data 
reported when the blank/spike laboratory control sample is out of control 
shall be presented in the QC section of both the final report and the MPR. 

If the blank/spike results are outside the internal laboratory limits and if 
the matrix spike results are outside the matrix spike limits, the laboratory 
will either reanalyze the samples or the data will be flagged with an ((R,” and 
the data are not usable. 

ELEMENT 12 

PERFORMANCE AND SYSTEM AUDITS 

Field Audits. The project manager is responsible for monitoring the 
quality of the field activities. This will be accomplished by monitoring 
daily, weekly, and monthly goals given to the field team. Site inspections 
will be performed. Chain of custody forms will be audited. Coordination with 
the laboratory will be maintained on a least a weekly basis. 

Laboratory Approval. All chemical analytical laboratories working on 
Navy Installation Restoration Program (IRP) projects must pass the Navy’s 
laboratory screening program. NEESA has been assigned the task of managing 
that program. The program is instituted by a Navy contractor. 
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Once a laboratory has received Navy approval to begin analysis of 
samples, maintaining that approval requires adherence to the QA plan and 
reporting of QA-related informat ion. The performance and reporting 
requirements outlined below are essential to ensuring that data of known and 
defensible quality are being generated throughout the course of a site 
investigation. Topics covered include control samples, control charts, 
out-of-control events, corrective action reports, significant changes in the 
QA plan, and other reporting requirements. 

Monthly Progress Report. The primary means of communication from the 
laboratories to the NCR will be the monthly progress report (MPR) to be 
submitted by the laboratories to the NCR on the 15th of each month in which 
work for the Navy is performed. The following information is to be included 
in the MPR: 

1. Site name and contract number. 

2. Numbers, types and locations of samples collected and analyzed for Navy 
project only. 

3. Data for blanks, spikes, laboratory duplicates and controls related to 
Navy samples. 

4. New methods used for analysis and changes in old methods. 

5. Copies of all control charts pertinent to Navy samples and to which 
results have been added over the reporting period. 

6. Summaries of out-of-control incidents during the reporting period, 
including references to documentation and corrective action reports. 

7. Descriptions of and justifications for significant changes in the QA. 

8. Changes in LQAC personnel and other key technical personnel; resumes of 
new personnel must be submitted. 

9. Completeness of sample data - (1)ensures that all samples and analyses 
have been processed, (2)complete records including chain of custody for each 
analysis and associated QC samples were used, (3)procedures specified in 
project planning were followed, and (4)all calibrations were performed. 
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Much of the information presented in an MPR is incremental in nature and 
relates to changes and findings since the previous MPR: 

1. Control charts from the minimizing control charts program and any 
additional control charts from monitoring matrix spikes, duplicates, or other 
QC parameters. 

2. PersonneIL changes relating to QA responsibilities. 

3. Method changes (e.g., a minor modification with an attached EPA variance). 

4. Procedural changes in establishing control limits and/or the preparation 
and use of control charts. 

Since the first such report for each laboratory has no precedent, more 
explanation and detail may be necessary; subsequent MPRs will likely not 
require as much detail in some areas. 

ELEMENT 13 

PREVENTATIVE MAINTENANCE 

All Perkin-Elmer instruments (atomic absorption units) at WES are 
maintained by service contract that provides for twice yearly preventive 
maintenance and emergency repair. Permanent records are maintained of service 
visits. 

The Plasma Emission Spectrometer (Spectrametrix) is maintained by service 
contract that provides for twice yearly preventive maintenance and emergency 
service. Permanent records are maintained of service visits. 

All Hewlett-Packard Instruments (CC and GWMS systems) are maintained by 
service contract that provides for twice yearly preventive maintenance and 
emergency repair. In addition, the CC/MS systems are tied via modem to the 
Analytical Response Center Support which can duplicate software problems at 
HP,s service center. Records of all service calls are maintained in permanent 
files . 
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All analytical balances are serviced annually by a certified balance 
technician. 

All other instrumentation is serviced on an as needed basis and records 
are maintained of any repair calls. 

Daily or routine maintenance of instruments is performed by the 
individual analysts and recorded in the instrument logs. 
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ELEMENT 14 

DATA ASSESSMENT 

All data is checked by the analyst, the inorganic team leader or the 
organic team leader, and the Chief, ALG before it is submitted to the 
customer. The following items are checked: 

1. Completeness 
2. Duplicate values for precision 
3. Recovery of Spikes for accuracy 
4. Method blanks for contamination 
5. Surrogate recoveries for organic analysis 
6. Data for QA check samples 
7. Reasonableness and trends 

If data falls outside acceptable limits as described in the procedures, sample 
is rerun if sample is available. If data falls outside acceptable limits on 
the reruns and QA check sample data is good, then data may be reported with 
qua1 ify ing explanations. Acceptable data is usually defined by the specific 
procedural method (i.e.. W-846). 
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DATA REDUCTION 
ANALYSIS FLOW CHART 

LABORATORY DATA MANAGEMENT SYSTEM 
(Bench Sheets) 

ANALYSIS OF SAMPLES 

ANALYST'S NOTEBOOK 

RAW DATA TO BENCH SHEETS 

TEAM LEADER 

LABORATORY DATA MANAGEMENT SYSTEM 

CHlEF, ANALYTICAL LABORATORY GROUP 

LABORATORY DATA MANAGEMENT SYSTEM 

FINAL REPORT 
(Initialed by C/ALG) 
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QC CHECK 
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Table 1 

List of Nonmetal Inorganic Test Procedures 
! 

Reference (Method No, or page) 

Parameter 

1. Acidity 

: 2. Alkalinity 

3. Ammonia-N < 

4. BOD 

5. Cation Exchange 
Capacity 

6. ,COD t 

7. COD, 

8. Chloride 

9. Cyanide 

10. CN amenable 
to Cl 

11. Hardness 

12. Kjeldahl N 

13. Nitrate- 
Nitrite-N 

14. Nitrite-N 

15. Oil & Grease 

16. TOC 

17. Phenols, tot 

18. Phosphorus, 
total 

19. Othophosphate 

Ref 1 Ref 2 Ref 6 
EPA 1979 SW-846 Std Meth Other 

305.1 

310.2 

350.1 

507 

410.4 

Ref 5, 
p 3-20 

Media 

Water 

Water 

Water 

Water 

Soil 

Water 

Sediment Ref 8, 
P 54 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 6 
Sed 

Water 

Water 

Water 

325.2 

335.3 

335.1 & 
335.3 

130.1 

351.2 

353.2 

353.2 

413.1 

505c 

420.2 

365.4 

Ref 5, L 
p 3-163 

365.1 

(Continued) 
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Table 1 (Concluded) 

Reference (Method No, or Daze) 
Ref 1 Ref 2 Ref 6 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. TCLP 

Parameter 

Total solids 
Dried 103-105°C 

Total Dissolved 
Solids Dried 
180°C 

Total Suspended 
Dried 103-105°C 

Settleable 
solids 

,Total Volatile 
Solids 

Sulfate 

Sulfide Water 

Elutriate test Ref 5 
sediments, std p 2-28 

Elutriate test 
sed, modif.ied 

EP Toxicity 
Liquid & Solid 

Media EPA 1979 SW-846 Std Meth Other 

Water 160.3 209A 

Soil, Sed 209F 

Water 160.1 209B 

Water 

Water 

Water 

Water 

160.2 209c 

160.5 209E 

160.4 209D 

375.2 

376.2 

1310 

1311 

Ref 9 

B3 
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.,. 
Table 2 

‘1 
Analvtical Procedures for Metals 

Routine 

Parameter Media 

1. Digest for tot 
ret met 

Water 

2. Digest for tot 
metals 

Water 

3. Digest for 
Metals-GFAA 

Water 

4. Digest for 
Metals 

7, 
- 5. Simultaneous 

anal by DCP 

Sed., Soil 
& Sludge 

5a. Simultaneous 
anal by ICP 

6. Aluminum, DCP 
ICP 

7. Antimony, DCP 
ICP 

8. Antimony, GFAA 

9. Arsenic, GFAA 

10. Arsenic, hydride 

11. Barium, AA 

12. Barium, GFAA 

13. Barium, DCP 
ICP 

14. Beryllium, DCP 
ICP 200.7 6010 

15. Boron, DCP 
:IcP 200.7 6010 

Meth 
Ref 1 Ref 2 Det. 

EPA-1979 SW-846 Other limits 

3005 

200.7 6010 

200.7 6010 

200.7 

204.2 

206.2 

206.3 

208.1 

208.2 

200.7 6010 

30110 

3020 

3050 

6010 

7041 

7060 

7061 

7080 

Ref 7, 
D4190-82 

Ibid lOug/l 
lOOug/l 

Ibid 

%3/l 

%/l 

N/l 

lOOug/l 

2%/l 

Ref 7, 3Oug/l 
D4190-82 3Oug/l 

Ibid h3/L 
lug/L 

Ibid 3Oug/l 
lug/L 

(Continued) 
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. 
Table"2 (Continued) 

Routine 

Parameter Media 

16. Cadmium, DCP 
ICP 

17. Cadmium, GFAA 213.2 

18. Calcium, DCP 
ICP 200.7 

19. Calcium, AA 215.1 

20. Chromium, DCP 
ICP 

21. Chromium, GFAA 

22. Chromium VI 

23. Cobalt, DCP 
ICP 

24. Cobalt, GFAA 219.2 

25. Copper, DCP 
ICP 

26. Copper, GFAA 220.2 

27. Iron, DCP 
ICP 

28. Iron, AA 

29. Iron, GFAA 

30. Lead, DCP 
ICP 

31. Lead, GFAA 239.2 

32. Magnesium, DCP 
ICP 

33. Magnesium, AA 242.1 

34. Manganese, DCP 
ICP 

Ref 1 Ref 2 
EPA-1979 SW-846 

200.7 

200.7 60:L0 

218.2 71!31 

218.4 7197 

200.7 

200.7 6010 

200.7 6010 

236.1 7380 

236.2 7381 

200.7 

200.7 

200.7 

(Continued) 

B5 

60:L0 

71:31 

60:L0 

7140 

6010 

7201 

601.0 

7421 

601.0 

7450 

603.0 

Other 

Ibid 

Ibid 

Ibid 

Ibid 

Idid 

Ibid 

Ibid 

Ibid 

Ibid 

Meth 
Det. 

limits 

2Oug/L 
2Oug/l 

0. lug/l 

3Oug/l 

2Oug/l 
2Oug/l 

lug/l 

lOug/l 

5Oug/l 
5Oug/l 

lug/l 

3Oug/l 

lug/l 

3Oug/l 
3Oug/l 

3Oug/l 

lug/l 

lmg/l 
lOOug/l 

lug/l 

30ug/L 
3Oug/l 

3Oug/l 
3Oug/l 



Table-2 (.Continued) 
.,* --’ 

Routine 

Parameter Media 
Ref 1 

EPA-1979 

35. 

36. 

:37. 

38. 

39. 

40. 

41. Nickel, GFAA 

42. Potassium, DCP 
ICP 

43: 

44. 

45. 

46. 

47. Silver, GFAA 

48. Sodium, DCP 
ICP 

49. 

50. 

51. 

52. 

53. 

Manganese, AA 

Manganese, GFAA 

Mercury, Cold Water 
Vapor Sed. 

Molydenum, DCP 
ICP 

Molydenum, GFAA 

Nickel, DCP 
'ICP 

Potassium, AA 

Selenium, GFAA 

Selenium, 
Hydride 

Silver, DCP 
ICP 

Sodium, AA 

Thallium, DCP 
ICP 

Thallium, GFAA 

Tin, DCP Ibid 

Tin, GFAA 

243.1 

243.2 

245.1 
245.5 

Ref 2 
SW-846 

7460 

7470 
7471 

200.7 6010 

246.2 7481 

200.7 

249.2 

6010 

200.7 6010 

258.1 7610 

270.2 7740 

270.3 7741 

200.7 6010 

272.1 7761 

200.7 6010 

273.1 7770 

200.7 

279.2 

6010 

7841 

282.2 

(Continued) 
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Other 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Ibid 

Meth 
Det. 

limits 

1%3/l 

0.2ug/l - 
0.2ug/l 

3Oug/l 
3Oug/l 

lug/l 

3Oug/l 
3Oug/l 

lug/l 

5Oug/l 

lOug/l 

w3/1 

5x/l 

3Oug/l 
3Qug/l 

lug/l 

5Oug/l 
5Oug/l 

%3/l 

5Oug/l 
5Oug/l 

lug/l 

5Oug/l 

5%/l 



?abl&-2 (Concluded) \>. .- 

Parameter Media 

54. 

55. 

Titanium, GFAA 283.2 

Vanadium, DCP 
ICP 

56. 

57. 

Vanadium, GFAA 

Zinc', DCP 
ICP 

200.7 

286.2 

200.7 

58. Zinc, GFAA 289.2 

6010 

7911 

6010 

Ibid 

Ibid 

Routine 
Meth 

Ref 1 Ref 2 Det. 
EPA-1979 SW-846 Other limits 

lOug/l 

lOOug/l 
5Oug/l 

_-- 

%3/l 

3Oug/l 
lOug/l 

5ug/l 

B7 
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Table 3 

Organic Procedures 

Parameter _ 

1. Soxhlet Extraction 

2. Sep funnel 
Liq-Liq extr 

3. Purge & trap 
Prep-GC 

4. Sonication Extrac- 
tion 

5. .Florisfl 
Cleanup 

6. Silica Gel 
Cleanup 

7. Sulfur 
Cleanup 

8. Volatile 
Organics 

9. Semivol. 
Organics (BNA) 

10. Cl-Pest 6 PCBs 

11. Polynuclear 
Aromatic HC 

12. Organophos 
Pesticides 

13. Chlorinated 
Herbicides 

Media 

Soil & Sed. 

Water 
Soluble 

Soil, Tissue 
6 Sed. 

Pest, PCB, 
& ClHC 

PAH 

Sed. 

Water 
Water & 
Solid Ext. 

Water 
Water & 
Solid Ext. 

Water 
Water 6 
Solid Ext. 

Water 
Water & 
Solid Ext. 

Water & 
Solid Ext. 

Water & 
Solid Ext. 

Reference 
Ref 4 Ref 2 Ref 6 

624 

625 

608 

610 

Fed Rep 1984 SW-846 Std Meth 

3540 

3510 .- 

5030 

3550 

3620 

3630 

3660 

8260 

8270 

8080 

9100 

8140 509A 

8150 509B 

(Continued) 
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Parameter 

Tabll.*3 (Continued) 

Reference 
Ref 4 Ref 2 Ref 6 

Media Fed Reg 1984 SW-846 Std Meth 

14. Explosives Water * 

15. Explosives Soil ** 

16. Other Methods as Requested Such as Hydrazine, Nitrosoamines, TNT, and 
DIMP. 

Detection limits for organic analysis are typically those given for the 
methods. They are, however, subject to matrix interferences and may be higher 
depending on the nature of the interference. 

* Jenkins, T. F., et al., USA Cold Regions Research and Engineering Labora- 
tory, CRREL Report 84-29. 

** Jenkins, T. F. and Walsh, Marianne E., USA Cold Regions Research and 
Engineering Laboratory, CRRL Report 87-7. 
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Appendix C is - ! 

DFTPP TUNING 

REFERENCES: 
E-16 
D-98 regulations detailed 
E-11 spectrum 
D-102 1.6.1.2 - Demonstrates consistent spectra from MS 

to MS. Spells out requirements for qualitative 
verification that must be met. 

NOTES: 
A)' DFTPP must be verified once per shift or every 12 hrs. 

B) Note that all MS give different looking DFTPP spectra, 
which implies a wide range of PFTBA spectra. 

-. 
69 = 100 -- 
219 = 55 -- fairly normal 
502 = 1.2 -- 

69 = 100 -- 
219 = 20 -- perfectly ok, often 
502 = 0.2 -- seen on benchtops 

C) There are many different ways to tune DFTPP. The meth- 
ods given below (some specific, some general) are ways 
that many users have found successful. In addition, 
there are many tgmarkerslt that different users look for 
during the tune that seem to indicate that the tune will 
be successful. Some of the more pcpular of these goals 
are: 

1) Tune until 219 and 131 are approximately equal 
and range between 20 and 60% of 69. 

2) After tuning, check spectrum scan and see if m/e 
50 and m/e 502 are equal. The closer to equal, 
the better the chance that the tune will be suc- 
cessful. 

Look for guidelines such as these on your MS to help 
guide you during tuning. 

D) DO NOT TUNE UNLESS IT IS NECESSARY! It will cost you 
only 5 - 10 min to attempt to verify your last tune. 
Experience has shown that the more often you tune, the 
more often you have to recalibrate your ID file. This 
is because you are adjusting your mass response ratios 
when you tune. 

Cl 
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PROCEDURE A: 5987/5988 ' I-- ,.-- .- 
MANUAL TUNE - PFTBA OPEN.:' 

'j 1 

1) 
2) 

3) 
4) 
5) 
6) 

7) 

8) 

9) 
10) 
11) 

12) 

REPEAT PROFILE - set plunger to max 219 
Set GC temp to 225-275 (ie. elution temp of DFTPP) so GC 
flow = flow at DFTPP elution. 
Run AUTOTUNE - set source to 250 
MANUAL TUNE (source @ 250, GC - 250) 
set A/D = 1 (0.5 set/scan or faster) 
run REPEAT PROFILE about 1 min to warm up and stabilize the 
source and EM. 
PARAMETER RAMP (make sure plunger is adjusted) 
Begin to max 219, starting with REP 

A) REP 
B) IF 
C) DO / 
D) ENT LENS 

leave the X-RAY alone at this point. 
in REPEAT PROFILE use the X-RAY to set 69:219:502 ratio. 
502/219 should be >3% and ~5%. (do not be confused and set 
502/69 ratio). 
use DO to achieve final ratios, if needed. 
do PEAK WIDTH and MASS AXIS CALIBRATION 
check spectrum to make sure calibrations did not shift peak 
ratios. 
store tune as MTDFTP 

NOTES: 
A) If 502 has a precursor, you will probably lose m/e 441 

in DFTPP spectra. This is more of a problem on bench- 
tops than big s@zems. Cleaning the ENT LENS will often 
eliminate this precursor. 

.- . 
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PROCEDURE B: 5995 .- 
,+ I- 

A) Set oven to 25O'with.XPR, OVNl, 250 (ie. elution temp of 
DFTPP, so GC flow = 

B) 
flow at DFTPP elution) 

Set source to 250 with XFR, SORS, 250 
Cl Run AUTOTUNE 
D) MANUAL TUNE - PFTBA OPEN 

Note: If you have previously created a manual tune file, use 
NEW TUNE FILE to load it. 

1) Edit temp zones 
Source 250 
Analyser 180 
Transfer 280 

2) Edit scan parameters to set A/D = 1 (0.5 set/scan or 
' faster) 

3) 

4) 

5) 

6) 
7) 

8) 

NOTES: 
A) 

run REPEAT PROFILE about 1 min to warm up and stabilize 
source and EM. 
PARAMETER RAMP - begin to max 219 

A) REP leave alone 
B) IF most useful lens 

t, C) ENT LENS can be useful 
leave the X-RAY alone at this point. 
NOTE: on benchtops, if we set IF = 100, this is often 
all that is necessary. As a first attempt just adjust 
the IF and leave other lenses alone. 
in REPEAT PROFILE, use X-RAY to set 69:219:502 ratio. 
502/219 ratio should be >3% and <5% (do not be confused 
and set 502/69 ratio). Adjust ratio using X-RAY, 
careful not to adjust too far and deteriorate peak 

being 

shape. 
do PEAK WIDTH and MASS AXIS CALIBRATION 
SPECTRUM SCAN - check spectrum to make sure calibra- 
tions did not shift peak ratios. 
should be ~3% and ~5%. 

Remember, 502/219 
Also, look at 131/219 ratio. 

They should be approximately equal. 
Store tune as MTDTP 

If 502 has a precursor, 
in DFTPP spectra. 

you will probably lose m/e 441 
This is more of a problem on 

benchtops than big systems. Cleaning the ENT LENS will 
often eliminate this precursor. 

c3 
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'-Table 1 
v 
‘1 " Method 608 , 

Chromatopraohic Conditions and Method 

Detection Limits 

Parameter 

a-BHC 
r-BHC 
/3-BHC : 
Heptachlor 
6-BHC 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
4,4'-DDE T. 
Dieldrin 
Endrin 
4,4'-DDD 
Endosulfan II 
4,4'DDT 
Endrin aldehyde 
Endosulfan sulfate 
Chlordane 
Toxaphene 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Retention time (min) 
Cal. 1, Cal. 2 

1.35 1.82 
1.70 2.13 
1.90 1.97 
2.00 3.35 
2.15 2.20 
2.40 4.10 
3.50 5.00 
4.50 6.20 
5.13 7.15 
5.45 7.23 
6.55 8.10 
7.83 9.08 
8.00 8.28 
9.40 11.75 

11.82 9.30 
14.22 10.70 
mr mr 
mr mr 
mr mr 
mr mr 
mt mr 
mr mr 
mr mr 
mr mr 
mr mr 

Method detection 
limit (u&L) 

. . 
0.003 
0.00 
0.00 
0.003 
0.009 
0.004 
0.083 
0.014 
0.004 
0.002 
0.006 
0.011 
0.004 
0.012 
0.023 
0.066 
0.014 
0.24 

nd 
nd 
nd 

0.065 
nd 
nd 
nd 

Column 1 conditions: Suplecoport (100/120 mesh) coated with 1.5% SP-2250/ 
1.95% SP-2401 packed in a 1.8 m long X 4 mm ID glass column with 5% methane) 
95% argon carrier gas at 60 mL/min flow rate. Column temperature held iso- 
thermal at 2OO"C, except for PCB-1016 through PCB-1248, should be measured at 
160°C. 

Columne 2 conditions: Supelcoport (loo/l20 mesh) coated with 3% OV-1 packed 
in a 1.8 m long x 4 mm ID glass column with 5% methane/95% argon carrier gas 
at 60 mL/min flow rate. Column temperature held isothermal at 200°C for the 
pesticides; at 140°C for PCB-1221 and 1232; and at 170°C for PCB-1016 and 1242 
to 1268. 

mr - Multiple peak response. Se Figures 2 thru 10. 
nd - Not determined. 
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Table 1 

Method 62$ 

Chromatograohic Conditions and Method 

Detection Limits 

Parameter 
Retention 
time (mini 

Method 
detection 

limit tug/L1 .' 

Chloromethane 2.3 nd 
Bromomethane 3.1 nd 
Vinyl chloride 3.8 nd 
Chloroethane 4.6 nd 
Methylene chloride 6.4 2.8 
Trichlorofluoromethane 8.3 nd 
l,l-Dichloroethene 9.0 2.8 
l,l-Dichlorobthane 10.1 4.7 
trans-1,2-Dlchloroethene 10.8 1.6 
Chloroform 11.4 1.6 
1,2-Dichloroethane 12.1 2.8 
l,l,l-Trichloroethane 13.4 3.8 
Carbon tetrachloride 13.7 2.8 
Bromodichloromethane 14.3 2.2 
1,2-Dichloroproane 15.7 6.0 
cis-1,3-Dichloropronene 15.9 5.0 
Trichloroethene 16.5 1.9 
Benzene 17.0 4.4 
Dibromochloromethane 17.1 3.1 
1,1,2-Trichloroethane 17.2 5.0 
trans.-1,3-Dichloropropene 17.2 nd 
2-Chloroethylvinlyl ether 18.6 nd 
Bromoform 19.8 4.7 
1,1,2,2-Tetrachloroethane 22.1 6.9 
Tetrachloroethene 22.2 4.1 
Toluene 23.5 6.0 
Chlorobenzene 24.6 6.0 
Ethyl benzene 26.4 7.2 
1,3-Dichlorobenzene 33.9 nd 
1,2-Dichlorobenzene 35.0 nd 
1,4-Dichlorobenzene 35.4 nd 

Column conditions: Carbopak B (60/8O mesh) coated with 1% SP-1000 packed in 
a 6 ft by 0.1 in. ID glass column with helium carrier gas at 30 mL/min flow 
rate. Column temperature held at 45°C for 3 min, then programmed at 8"C/min 
to 220°C and held for 15 min. 

nd - not determined. 
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Method 625 

Chromatoaranhic Conditions and Method Detection Limits 

for Base/Neutral Extractables 

Parameter 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Hexachloroethane 
Bis(2-Chlorethyl) ether 
1,2-Dichlorobenzene 
Bis(2-chloroisopropyl) ether 
N-Nitrosodi-n-propylamine 
Nitrobenzene 
Hexachlorobutadiene 
1,2,4-Trichlorobenzene 
Isophorone " 
Naphthalene 
Bis(2-chloroethoxy) methane 
Hexachlorocyclopentadiene' 
2-Chloronaphthalene 
Acenaphthylene 
Acenaphthene 
Dimethyl phthalate 
2,6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl phenyl ether 
2,4-Dinitrotoluene 
Diethylphthalate 
N-Nitrosodiphenylaminea 
Hexachlorobenzene 
/?-BHCa 
4-Bromophenyl phenyl ether 
6-BHC' 
Phenanthrene 
Anthracene 
/3-BHC 
Heptachlor 
C-BHC 
Aldrin 
Dibutyl phthalate 
Heptachlor expoxide 
Endosulfan I' 
Fluoranthene 
Dieldrin 
4,4'-DDE 

Retention 
time (min) 

Method 
detection 

limit (fig/L1 

7.4 1.9 
7.8 4.4 .- 
8.4 1.6 
8.4 5'. 7 
8.4 1.9 
9.3 5.7 

11.1 
11.4 
11.6 
11.9 
12.1 
12.2 
13.9 
15.9 
17.4 
17.8 
18.3 
18.7 
19.5 
19.5 
19.8 
20.1 
20.5 
21.0 
21.1 
21.2 
22.4 
22.8 
22.8 
23.4 
23.4 
23.7 
24.0 
24.7 
25.6 
26.4 
26.5 
27.2 
27.2 

1.9 
0.9 
1.9 
2.2 
1.6 
5.3 

1.9 
3.5 
1.9 
1.6 
1.9 
1.9 
4.2 
5.7 
1.9 
1.9 
1.9 

1.9 

5.4 
1.9 
4.2 
1.9 
3.1 
1.9 
2.5 
2.2 

2.2 
2.5 
5.6 

(Continued) 

a See Section 1.2. 
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ChromatoPraohic Conditions -and Method Detection Limits 

for Base/Neutral Extractables (Concluded) 
,' 

Parameter 
Retention 
time (min), 

Method 
detection 

limit (ue;/LZ 

Pyrene 
Endrin" 
Endosulfan IIa 
4,4'-DDD 
Benzidinea 
4,4'-DDT 
Endosulfan sulfate 
Endrin aldehyde 
Butyl benzyl phthalate 
Bis(2-ethylhexyl) phthalate 
Chrysene 
Benzo(a)anthracene 
3,3'-Dichlorobenzidine 
Di-n-octyl phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-c,d)pyrene 
Dibenzo(a,h)anthracene 
Benzo(ghi)perylene 
N-Nitrosodimethylaminea 
Chlordaneb 
Toxapheneb 
PCB 1016b 
PCB 1221b 
PCB 1232b 
PCB 1242b 
PCB 124ab 
PCB 1254b 
PCB 1260b 

27.3 
27.9 

28.6 
28.6 
28.8 
29.3 
29.8 

29.9 2.5 
30.6 2.5 
31.5 2.5 
31.5 7.8 
32.2 16.5 
32.5 2.5 
34.9 4.8 
34.9 2.5 
36.4 2.5 
42.7 3.7 
43.2 2.5 
45.1 4.1 

19-30 
25-34 
18-30 
15-30 
15-32 
15-32 
12-34 
22-34 
23-32 

1.9 

: 

44 
4.7 
5.6 

30 

36 

b These compounds are mixtures of various isomers. (See figures 2 thru 12.) 
Column conditions: Supecoport (loo/l20 mesh) coated with 3% SP-2250 packed 
in a 1.8 m long x 2mm ID glass column with helium carier gas at 30 mL/min 
flow rate. Column temperature held isothermal at 50°C for 4 min, then pro 

grammed at 8"C/min to 270°C and held for 30 min. 
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Chromatogranhic Conditions. Method Detection Limits, 

and Characteristic Masses for Acid Extractables 

Parameter 
Retention 
time (min) 

Method 
detection 

limit (u&L) 

2-Chlorophenol 5.9 3.3 
2-Nitrophenol 6.5 3.6 
Phenol 8.0 1.5 
2,4-Dimethylphenol 9.4 2.7. 
2,4-Dichlorophenol 9.8 2.7 
2,4,6-Trichlorophenol 11.8 2.7 
4-Chloro-3-methylphenol 13.2 3.0 
2,4-Dinitrophenol 15.9 42 
2-Methyl-4,6-dinitrophenol 16.2 24 
Pentachlorophenol 17.5 3.6 
4-Nitrophenol 20.3 2.4 

Column conditions: Supelcoport (loo/l20 mesh) coated with 1% SP-1240DA 
packed in a 1.8 m x 2mm ID glass column with helium carrier gas at 30 mL/min 
flow rate. Column temperature held isothermal at 70°C for 2 min then pro- 
grammed at 8"C/min to 2OO'C. 
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CLP Required Limits 

Volatile; 

Tareet ComDound List (TCL) and Contract 

Reauired Quantitation Limits (CROL)* 

Volatiles CAS Number 

1. Chloromethane 
2. Bromomethane 
3. Vinyl Chloride 
4. Chloroethane 
5. Methylene Chloride 

6. Acetone 
7. . Carbon Disulfide 
8. l,l-Dichloroethene 
9. l,l-Dichloroethane 

10. 1,2-Dichloroethene (total) 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 

67-64-l 
75-15-o 
75-35-4 
75-34-3 

540-59-O 

11. Chloroform 67-66-3 
12. 1,2-Dichloroethane 107-06-2 
13. 2-Dutanone 78-93-3 
14. l,l,l-Trichloroethane 71-55-6 
15. Carbon Tetrachloride 56-23-5 

16. Vinyl Acetate 108-05-4 
17. Bromodichloromethane 75-27-4 
18. 1,2-Dichloropropane 78-87-5 
19. cis-1,3-Dichloropropene 10061-01-S 
20. Trichloroethene 79-01-6 

21. Dibromochloromethane 124-48-1 
22. 1,1,2-Trichloroethane 79-00-S 
23. Benzene 71-43-2 
24. trans-1,3-Dichloropropene 10061-02-6 
25. Bromoform 75-25-2 

(Continued) 

Ouantitation Limits** 

Water Low Soil/Sediments 
-uLL ua/kn 

10 
10 
10 
10 

5 

LO 
5 
5 
5 
5 

5 
5 

'10 
5 
5 

:10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

10 
10 
10 
10 

5 

10 
5 
5 
5 
5 

5 
5 

10 
5 
5 

10 
5 
5 
5 
5 

5 
5 
5 
5 
5 

a Medium Soil/Sediment Contract Required Quatitation Limits (CRQL) for 
Volatile TCL Compunds are 125 times the individual Low Soil/Sediment CRQL. 

* Specific quantitation limits are highly matrix dependent. The quantita- 
tion limits listed herein are provided for guidance and may not always be 
achievable. 

** Quantitation limits listed for soii/sediment are based on wet weight. The 
quantitation limks calculated by the laboratory for soil/sediment, calcu- 
lated on dry weight basis as required by the contract, will be higher. 
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Volatiles 

Tarvet Compound List (TCL) and Contract‘Reauired 
! 

Ouantitation Limits (CROL)* (Concluded), 

- Ouantitation Limits** 

Water Low Soil/Sediments 
Volatiles CAS Number ug/L Llg/kp: 

_.. 

26. 4-Methyl-2-pentanone 108-10-l 10 10 
27. 2-Hexanone 591-78-6 10 10 
28. Tetrachloroethene 127-18-4 5 5 
29. Toluene 108-88-3 5 5 : 
30. 1,1,2,2-Tetrachloroethane 79-34-5 5 5 

31. Chlorobenzene 108-90-7 5 5 
32. Ethyl Benzene 100-41-4 5 5 
33. Styrene, 100-42-S 5 5 
34. .Xylenes (Total) 1330-20-7 5 5 
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CLP Required Limits 

Semivolatiles Tare D , C ) et Corn ound List TCL and Contract 

Reauired Ouantitation Limits (CROL)* 

- Ouantitation Limits** 

Water 
un/L 

Low Soil/Sedimentb 
u&kg Semivolatiles CAS Number 

35. Phenol 108-95-2 10 330 
36. bis(20Chloroethyl) ether 111-44-4 10 330 
37. 2-Chlorophenol 95-57-8 10 330 
38. 1,3-dichlorobenzene 541-73-1 10 330 
39. 1,4-Dichlorobenzene I 106-46-7 10 330 

40. 
41. 
42. 
43. 

Benzyl aclcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropyl) 
ether 
4-Methylphenol 

100-51-6 10 330 
95-50-l 10 330 
95-48-7 110 330 

108-60-l 10 330 
106-44-S 10 330 44. 

45. N-Nitroso-di-n- 
dipropylamine 

Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 

621-64-7 10 330 
67-72-l 10 330 
98-95-3 10 330 
78-59-l 10 330 
88-75-5 10 330 

46. 
47. 
48. 
49. 

50. 
51. 
52. 

53. 
54. 

2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chloroethoxy) 

methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 

105-67-g 10 330 
65-85-O 50 1600 

111-91-1 10 330 
120-83-2 10 330 
120-82-l 10 330 

(Continued) 

b Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
Semivolatile TCL Compounds are 60 times the individual Low Soil/Sediment 
CRQL. 

* Specific quantitation limits are highly matrix dependent. The quantita- 
tion limits listed herein are provided for guidance and may not always be 
achievable. 

** Quantitation limpts listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment, calcu- 

lated on dry weight basis as required by the contract, will be higher. 
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Semivolat,iles TarPet ComDound List (TCL) and Contract 

Reauired Ouantitation Limits.(CROL)* (Continued) 

Semivolatiles CAS Number 

55. Naphthalene 
:56. 4-Chloroaniline 
57. Hexachlorobutadiene 
58. 4-Chloro-3-methylphenol 

(para-chloro-meta-cresol) 
59. 2-Methylnaphthalene 

91-20-3 
106-47-a 

87-68-3 

59-50-7 
91-57-6 

60. Hexachlorocyclopentadiene 77-47-4 
61. 2,4,6-Trichlorophenol 88-06-2 
62. 2,4,5-Trichlorophenol 95-95-4 
63. 2-Chloronaphthalene 91-58-7 
64. .2-Nitroaniline 88-74-4 

65. Dimethylphthalate 
66. Acenaphthylene 
67. 2,6-Dinitrotoluene 
68. 3-Nitroaniline 
69. Acenaphthene 

70. 2,4-Dinitrophenol 
71. 4-Nitrophenol 
72. Dibenzofuran 
73. 2,4-Dinitrotoiuene 
74. Diethylphthalate 

75. 4-Chlorophenyl-phenyl 
ether 

76. Fluorene 
77. 4-Nitroaniline 
78. 4,6-Dinitro-2-methylphenol 
79. N-nitrosodiphenylamine 

80. 4-Bromophenyl-phenylether 
81. Hexachlorobenzene 
82. Pentachlorophenol 
83. Phenanthrene 
84. Anthracene 

131-11-3 
208-96-a 
606-20-2 

99-09-2 
83-32-9 

51-28-5 
100-02-7 
132-64-9 
121-14-2 

84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-l 

86-30-6 

101-55-3 
118-74-1 

87-86-5 
85-01-a 

120-12-7 

85. Di-n-butylphthalate 84-74-2 
86. Fluoranthene 206-44-o 
87. Pyrene 129-00-O 
88. Butylbenzylphthalate 85-68-7 
89. 3,3'-Dichlorobenzidine 91-94-1 

(Continued) 
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Ouantitation Limits** 

Water Low Soil/Sedimentb 
unLL us/kg 

10 
10 
10 

10 
10 

10 
10 
50 
10 
50 

10 
10 
10 
50 
10 

50 
50 
10 
101 
101 

10 
10 
50 
50 
10 

10 
10 
50 
10 
10 

10 
10 
10 
10 
20 

330 
330 
330 

330 
330 

330 
330 

1600 
330 

1600 

330 
330 
330 

1600 
330 

1600 
1600 

330 
330 
333 

330 
330 

1600 
1600 

330 

330 
330 

1600 
330 
330 

330 
330 
330 
330 
660 



Semivolatiles Target ComDound'List (TCL) and Contract 

Peauired Ouantitation Limits :(CROL)* (Concluded) 

Ouantitation Limits** 

Semivolatiles CAS Number 

90. Benzo(a)anthracene 56-55-3 ‘LO 
91. Chrysene 218-01-g '10 
92. bis(2-Ethylhexyl)phthalate 117-81-7 ‘LO 
93. Di-n-octylphthalate 117-84-O 'LO 
94. Benzo(b)fluoranthene 205-99-2 'LO 

95. Benzo(k)fluoranthene 
96. Benzo(a)pyrene 
97. Indeno(l,2,3-cd)pyrene 
98. Dibenz(a,h)anthracene 
99. Benzo(g,h,i)perylene 

*. 

207-08-g 110 
50-32-a 'LO 

193-39-5 'LO 
53-70-3 'LO 

191-24-2 :10 

Water 
-i!aLL 

Low Soil/Sedimentb 
ug/kp 

330 
330 
330 
330 
330 

330 
330 
330 
330 
330 

Dll 



CLP Required Limits 

Pesticides and PCBs Tareet COmDOUnd List (TCL) and 
.I 

Contract Reauired Ouantitation Limits (CROL)* 

‘100. 
101. 
102. 
103. 
104. 

105. 
106. 
107. 
108. 
109. 

110. Endrin 72-20-a 
111. Endosulfan II 33213-65-9 
112. 4,4'-DDD 72-54-a 
113. Endosulfan sulfate 1031-07-a 
114. 4,4'-DDT 50-29-3 

115. Methoxychlor 72-43-5 
116. Endrin ketone 53494-70-5 
117. alpha-Chlordane 5103-74-2 
118. gamma-Chlordane 5103-74-2 
119. Toxaphene 8001-35-2 

120. Aroclor-1016 12674-11-2 
121. Aroclor-1221 11104-28-2 
122. Aroclor-1232 11141-16-5 
123. Aroclor-1242 53469-21-9 
124. Aroclor-1248 12672-29-6 

125. Aroclor-1254 11097-69-l 
126. Aroclor-1260 11096-82-5 

Pesticides/PCBs CAS Number 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor . . 

Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 

319-84-6 
319-85-7 
319-86-8 

58-89-9 
76-44-8 

309-00-2 
1024-57-3 

959-98-8 
60-57-l 
72-55-9 

Ouantitation Limits** 

Water Low Soil/Sedimentc 
A&L Ul-dkE 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.10 
0.10 

0.10 
0.10 
0.10 
0.10 
ci.10 

Cl . 5 
Cl.10 
0 . 5 
Cl . 5 
1. . 0 

0 . 5 
0 . 5 
0 . 5 
0 . 5 
0 . 5 

1. . 0 
1.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 

16.0 
16.0 

16.0 
16.0 
16.0 
16.0 
16.0 

80.0 
16.0 
80.0 
80.0 

160.0 

80.0 
80.0 
80.0 
80.0 
80.0 

160.0 
160.0 

c Medium Soil/Sediment Contract Required Quantitation Limits (CRQL) for 
Semivolatile TCL Compounds are 60 times the individual Low Soil/Sediment 
CRQL. 

* Specific quantitation limits are highly matrix dependent. The quantita- 
tion limits listed herein are provided for guidance and may not always be 
achievable. 

** Quantitation limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment, calcu- 
lated on dry weight basis as required by the contract, will be higher. 

D12 

c 



Table 1 

GAS Chromatozraohv of Pesticides and PCBs' 4 

Method 8080 

Parameter _ 
Retention time (min) Method detection 

Cal. 1 Cal. 2 limit (u&L) 

Aldrin 2.40 
a-BHC 1.35 
/3-BHC 1.90 
C-BHC 2.15 
7-BHC -. 1.70 
Chlordane (technical) e 
4,4'-DDD 7.83 
4,4'-DDE 5.13 
4,4'-DDT 9.40 
Dieldrin 5.45 
Endosulfan r 4.50 
Endosulfan II 8.00 
Endosulfan sulfate 14.22 
Endrin 6.55 
Endrin aldehyde 11.82 
Heptachlor 2.00 
Heptachlor epoxide 3.50 
Methoxychlor 18.20 
Toxaphene e 
PCB-1016 e 
PCB-1221 e 
PCB-1232 e 
PCB-1242 e 
PCB-1248 e 
PCB-1254 e 
PCB-1260 e 

4.10 
1.82 
1.97 
2.20 
2.13 

;,08 
7.15 

11.75 
7.23 
6.20 
8.28 

10.70 
8.10 
9.30 
3.35 
5.00 

26.60 
4 
e 
a 
e 
e 
e 
e 
e 

0.004 
0.003 
0.006 
0.009 
0.004 
0.014 
0.011 
0.004 
0.012 
0.002 
0.014 
0.004 
0.066 
0.006 
0.023 
0.003 
0.083 
0.176 
0.24 

nd 
nd 
nd 

0.065 
nd 
nd 
nd 

a U.S. EPA Method 1-617. Organochloride Pesticides and PCBs. Environmental 
Monitoring and Support Laboratory, Cincinnati, Ohio 45268. 

e Multiple response. 
nd Not determined. 
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Method 8240 Pr'acti&l Quantitation Limits (PQL) .-. I. ..:I 
'L 

for Volatile Organics' 

Volatiles 

Acetone 100 100 
Acetonitrile 100 100 
Ally1 chloride 5 5 
Benzene 5 5 
Benzyl chloride 100 100 '. 
Bromodichloromethane 5 5 
Bromoform 5 5 
Bromomethane 10 10 
2-Butanone .- 100 100 
Carbon disulfide 100 100 
Carbon tetrachloride 5 5 
Chlorobenzene 5 5 
Chlorodibromomethane 5 5 
Chlorethane 10 10 
2-Chloroethyl vinyl ether 10 10 
Chloroform 5 5 
Chloromethane 10 10 
Chloroprene 5 5 
1,2-Dibromo-3-chloropropane 100 100 
1,2-Dibromoethane 5 5 
Dibromomethane 5 5 
1,4-Dichloro-2-butene 100 100 
Dichlorodifluoromethane 5 5 
l,l-Dichloroethane 5 5 
1,2-Dichloroethane 5 5 
1,l Dichloroethene 5 5 
trans-1,2-Dichlorethane 5 5 
1,2-Dichloropropane 5 5 
cis-1,3-Dichloroprepene 5 5 
trans-1,3-Dichloropropene 5 5 
Ethylbenzene 5 5 
Ethyl methacrylate 5 5 
2-Hexanone 50 50 
Isobutyl alcohol 100 100 

Practical 
Quantitation 

Limitsb 
Ground Water Low Soil/Sediment 

UK/L UdkE 

* Sample PQLs are highly matrix-dependent. The PQLs listed herein are pro- 
vided for guidance and may not always be achievable. See the following 
information for further guidance on matrix-dependent PQLs. 

b PQLs listed for soil/sediment are based on wet: weight. Normally data is 
reported on a dry weight basis; therefore, PQLs will be higher, based on 
the percent moisture in each sample. 
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Method 8240 Practical Ouantitation Limits (PQL) 
.i' - r. 

ior Volatile Orrranics" (Continued_l 

:Practical 
Quantitation 

Limitsb 
Ground Water Low Soil/Sediment 

.UB/L ug/kg Volatiles 

Methacrylonitrile 
Methylene chloride 
Methyl iodide 
Methyl methacrylate 
4-Methyl-2-pentanone 
Pentachloroethane 
Propionitrile 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
1,2,3-Trichloropropane 
Vinyl acetate 
Vinyl chloride 
Xylene (Total) 

100 
5 
5 
5 

50 
10 

100 
5 
5 
5 
5 
5 
5 
5 
5 
5 

50 
10 

5 

100 
5 
5 
5 

50 
10 

100 
5 
5 
5 
5 . 
5 
5 
5 
5 
5 

50 
10 

5 

Other Matrices: Factor' v- 

Water miscible liquid waste 50 
High-level soil & sludges 125 
Non-water miscible waste 500 

'PQL - [PQL for ground water (Table 2 )] X [Factor]. For 
non-aqueous samples, the factor is on a wet-weight basis. 
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Surrogate Spike Recovery Limits for Water and Soil/Sediment Samples 

Method 8240 

Surrogate Compound 

&Bromofluorobenzene 

l-2 Dichloroethane-d4 

Toluene-d8 

Low/Medium Low/Medium 
Water Soil/Sediment 

86-115 74-121 

76-114 70-121 

88-110 81-117 



8’. 
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Nethod 8260 Chromatopranhic-Retention Times and Method Detection 
'.i 

,;. - 
Limits (MDLI forVolatile Organic Comvounds on Wide 

Bore Canillarv Columns 

Analvte 

Dichlorodifluoromethane 1.55 0.70 
Chloromethane 1.63 0.73 
Vinyl Chloride 1.71 0.79 
Bromomethane 2.01 0.96 
Chloroethane 2.09 1.02 
Trichlorofluoromethane 2.27 1.19 
l,l-Dichloroethane 2.89 1.57 
Methylene chlo,ride 3.60 2.06 
trans-1,2-Dichloroethene 3.98 2.36 
l,l-Dichloraethane 4.85 2.93 
2,2-Dichloropropane 6.01 3.80 
cis-1,2-Dichloroethene 6.19 3.90 
Chloroform 6.40 4.80 
Bromochloromethane 6.74 4.38 
l,l,l-Trichloroethane 7.27 4.84 
Carbon tetrachloride 7.61 5.26 
l,l-Dichloropropene 7.68 5.29 
Benzene 8.23 5.67 
1,2-Dichloroethane 8.40 5.83 
Trichloroethene 9.59 7.27 
1,2-Dichloropropane 10.09 7.66 
Bromodichloromethane 10.59 8.49 
Dibromomethane 10.65 7.93 
Toluene 12.43 10.00 
1,1,2-Trichloroethane 13.41 11.05 
Tetrachloroethene 13.74 11.15 
1,3-Dichloropropane 14.04 11.31 
Dibromochloromethane 14.39 11.85 
1,2-Dibromoethane 14.73 11.83 
l-Chlorohexane 15.46 13.29 
Chlorobenzene 15.76 13.01 

Retention Time (minutes) MDLd 
Column 1' Column2b Column 3' 0 

(Continued) 

-- 
2.07 
2.12 
2.26 
2.31 
2.42 
3.08 
3.32 
3.48 
4.10 
4.43 
4.42 
4.58 
4.54 

.5.09 
5.18 
5.18 
5.29 
5.29 
6.07 
6.20 
6.39 
6.27 
7.36 
8.07 
8.21 
8.20 
8.39 

*. 
-- 

9.33 

0.10 
0.13 
0.17 
0.11 
0.10 
0.08 
0.12 
0.03 
0.06 
0.04 
0.35 
0.12 
0.03 
O"O4 
0.08 
0.21 
0.10 
0.04 
0.04 
0.19 
0.06 
0.08 
0.24 
0.11 
0.10 
0.14 
0.04 
0.05 
0.06 
0.05 
0.04 

a Column 1 - 60 meter x 0.75 mm i.d. VOCOL capillary. Hold at 10°C for 
5 minutes, 

b Column 2 
then program to 160°C at 6"/min. 

- 30 meter x 0.53 mm i.d. DB-624 wide-bore capillary using 
cryogenic oven. Hold at 10°C for 5 minutes, then program to 160°C at 6"/ 
min. 

' Column 3 - 30 meter x 0.53 i.d. DB-624 wide-bore capillary, cooling CC 
oven to ambient temperatures. Hold at 45°C for 2 minutes, then program to 
200"~ at 8"/min and hold for 6 minutes. 

d MDL based on a sample volume. 
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Method 8260 Chromatoaranhic Retention Times and Method Detection 
7-l -- 

Limits (M&j for.Volatile Organic ComDounds on Wide 

Bore Capillary Columns (Continued). 

Analyte 

1,1,1,2-Tetrachloroethane 
Ethylbenzene 
p-Xylene 
m-Xylene 
o-Xylene 
Styrene 
Bromoform 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
Bromobenzene- 
1,2,3-Trichloropropane 
n-Propylbenzene 
2-Chlorotoluene 
1,3,5-Trimethylbenzene 
4-Chlorotoluene 
tert-Butylbenzene 
1,2,4-Trimethylbenzene 
set-Butylbenzene 
p-Isopropyltoluene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
n-Butylbenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

Retention Time (minutes) 
Column la Column2b Column 3' 

15.94 13.33 9.41 
15.99 13.39 9.44 
16.12 13.69 9.56 
16.17 13.68 9.56 
17.11 14.52 10.32 
17.31 14.60 10.33 
17.93 14.88 10.48 
18.06 15.46 -- 
18.72 16.35 11.38 
18.95 15.86 11.35 
19.02 16.23 11.40 
19.06 16.41 SW 
19.34 16.42 11.57 
19.47 16.90 -- 
19.50 16.72 12.08 
20.28 17.57 -- 
20.34 17.70 -- 
20.79 18.09 em 
21.20 18.52 -- 
21.22 18.14 13.16 
21.55 18.39 13.27 
22.22 19.49 -- 
22.52 19.17 14.10 
24.53 21.08 -- 
26.55 23.08 -- 
26.99 23.68 em 
27.17 23.52 -s 
27.78 24.18 we 

INTERNAL STANDARDS/SURROGATES 

4-Bromofluorobenzene 18.63 15.71 11.22 

MDLd 
0 

0.05 
0.06 
0.13 
0.05 
0.11 
0.04 
0.12 
0.15 
0.04 
0.03 
0.32 
0.04 
0.04 
0.05 
0.06 
0.14 
0.13 
0.13 
0.12 
0.12 
0.03 
0.11 
0.03 
0.26 
0.04 
0.11 
0.04 
0.03 
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flethod 8270 Practical Ouantitation Limits (PQL) 

For Semivolatile Orzanics* 

Practical Quantitation Limitsb 

Semivolatiles 
Ground Water Low Soil/Sediment' 

ue/L UdIZi? 

Acenapthene 
'Acenaphthylene 
Acetophenone 
2-Acetylaminoflurene 
1-Acetyl-2-thiourea 
2-Aminoanthraquinone 
Aminoazobenzene 
4-Aminobiphenyl 
Anilazine 
o-Anisidine 
Anthracene ' 
Aramite 
Azinphos-methyl 
Barban 
Benz(a)anthrace 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
piBenzoquinone 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
4-bromophenyul phenyl ether 
Bromoxynil 
Butyl benzyl phthalate 
Captafol 
Captan 
Carbaryl 
Carbofuran 
Carbophenothion 
Chlorfenvinphos 

10 
10 
10 
20 

1000 
20 
10 
20 

100 
10 
10 
20 

100 
200 

10 
10 
10 
50 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
20 
50 
10 
10 
10 
20 

(Continued) 

660 
660 " 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
660 
ND 
ND 
ND 
660 
660 
660 

3300 
660 
660 
ND 

1300 
663 
660 
660 
660 
ND 
660 
ND 
ND 
ND 
ND 
ND 
ND 

a PQLs listed for soil/sediment are based on wet weight. Normally data is 
reported on a dry weight basis, therefore, PQLs will be higher based on the 
% moisture in each sample. This is based on a 30-g sample and gel perme- 
ation chromatography cleanup. 

b Sample PQLs are highly matrix-dependent. The PQLs listed herein are pro- 
vided for guidance and may not always be achievable. 

ND Not detemined. 
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Method 8270 Pratt ica 3 0 uantitation Limits (POL) 
I. *:- - 

For'Semivolatile Orpanics" (Continued1 

Semivolatiles 

4-Chloroaniline 
Chlorobenzilate 
5-Chloro-2-methylaniline 
4-Chloro-3-methylphenol 
3-(Chloromethyl) pyridine hydro- 

chloride 
2-Chloroanaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Coumaphos 
p-Cresidine - 
Crotoxyphos 
2-Cyclohexyl-4,6-dinitrophenol 
Demeton-o 
Demeton-s 
Diallate (cis or trans) 
Diallate (trans or cis) 
2,4-Diaminotoluene 
Dibenz(a,j)acridine 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dibenzo(a,e)pyrene 
Di-n-butylphthalate 
Dichlone 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzidine 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Dichlorovos 
Dicrotophos 
Diethylphthalate 
Diethylstilbesterol 
Diethyl sulfate 
Dimethoate 
3,3'-Dimethoxybenzidine 
Dimethylaminoazobenzene 
7,12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 

Practical Ouantitation Limitsb 

Ground Water Low Soil/Sediment' 
UP/L UE/KP 

20 1300 
10 ND 
10 ND 
20 1300 

100 ND 
10 660 
10 660 
10 660 
10 660 
40 ND 
10 ND 
20 ND 

100 ND 
10 ND 
10 ND 
10 ND 
10 ND 
20 ND 
10 ND 
10 660 
10 660 
10 ND 
10 ND 
NA ND 
10 660 
10 660 
10 660 
20 1300 
10 660 
10 ND 
10 ND 
10 ND 
10 660 
20 ND 

100 ND 
20 ND 

100 ND 
10 ND 
10 ND 
10 ND 

(Continued) 

NA Not applicable. 
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Method 8270 Practlc.al Ouantitation Limits CPQLI 
,<a .- 

For'Semivolatile OrPanic@ (Continued) 

Practical Ouantitation Limitsb 

Semivolatiles 
Ground Water 

ug/L 

a,a-Dimethylphenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
1,2-Dinitorbenzene 
1,3-Dinitrobenzene 
1,4-Dinitirobenzene 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol ? 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Dinocap 
Dinoseb T 
5,5-Diphenylhydantoin 
Di-n-octyl phthalate 
Disulfoton 
EPN 
Ethion 
Ethyl carbamate 
Bis(2-ethylhexyl)phthalate 
Ethyl methanesulfonate 
Famphur 
Fensulfothion 
Fenthion 
Fluchloralin 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Hexamethyl phosphoramide 
Hydroquinone 
Indeno(l,2,3-cd)pyrene 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Leptophos 
Malathion 
Maleic anhydride 
Mestranol 
Methapyrilene 

ND ND 
10 660 
10 660 
40 ND 
20 ND 
40 ND 
50 3300 
50 3300 
10 660 
10 660 

100 ND 
20 ND 
20 ND 
10 660 
10 ND 
10 ND 
10 ND 
50 ND 
10 660 
20 ND 
20 ND 
40 ND 
10 ND 
20 ND 
10 660 
10 660 
10 660 
10 660 
10 660 
10 660 
50 ND 
10 ND 
20 ND 
ND ND 
10 660 
20 ND 
10 660 
10 ND 
20 ND 
10 ND 
50 ND 
NA ND 
20 ND 

100 ND 

(Continued) 
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Bethod 8270 Prktical Ouantitation Limits (POLL 
7. A:* .- 2 or Semivolatile Organic@ (Continued1 

Semivolatiles 

Methoxychlor 
3-Methylcholanthrene 
4,4'-Methylenebis(2-chloroaniline) 
Methylmethanesulfonate 
2-Methylnaphthalene 
Methyl parathion 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Mevinphos 
Mexacarbate 
Mirex 
Monocrotophos 
Naled 
Naphthalene 
1,4-Naphthoquinone 
l-Naphthylamine 
2-Naphthylamine 
Nicotine 
5-Nitroacenaphthene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
5-Nitro-o-anisidine 
Nitrobenzene 
4-Nitrobiphenyl 
Nitrofen 
2-Nitrophenol 
4-Nitrophenol 
5-Nitro-o-toluidine 
4-Nitroquinoline-l-oxide 
N-Nitrosodibutylamine 
N-Nitrosodiethylamine 
N-Nitrosodiphenylamine 
N-Nitroso-di-n-propylamine 
N-Nitrosopiperidine 
N-Nitrosopyrrolidine 
Octamethyl pyrophosphoramide 
4,4'-Oxydianiline 
Parathion 
Pentachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 

Practical Ouantitation Limits' 

Ground Water 
UfdL - 

Low Soil/Sediment1 
UZ/Kp: 

10 ND 
10 ND 
NA ND 
10 ND 
10 660 
10 ND 
10 660 
10 ND 
10 660 
10 ND 
20 ND 
10 ND 
40 ND 
20 ND 
10 660 
10 ND 
10 ND 
10 ND 
20 ND 
10 ND 
50 3300 
50 3300 
20 ND 
10 ND 
10 660 
10 ND 
20 ND 
10' 660 
50 3300 
10 ND 
40 ND 
10 ND 
20 ND 
10 660 
10 660 
20 ND 
40 ND 

200 ND 
20 ND 
10 ND 
10 ND 
20 ND 
50 3300 
20 ND 

(Continued) 
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Method 8270 Practical Ouantitation Limits (POL), 
,I. .- 

':,- 
For Semivolatile Orzanics* (Concluded) 

Semivolatiles 

Phenanthrene 
Phenobarbital 
Phenol 
1,4-Phenylenediamine 
Phorate 
Phosalone 
Phosmet 
Phosphamidon 
Phthalic anhydride 
2-Picoline 
Piperonyl sulfoxide 
Pronamide = 
Propylthiouracil 
Pyrene 
Pyridine 
Resorcinol 
Safrole 
Syrychnine 
Sulfallate 
Terbufos 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
Tetrachlorvinphos 
Tetraethyl pyrophosphate 
Thionazine 
Thiophenol (Benzenethiol) 
Toluene diisocyanate 
o-Toluidine 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Trifluralin 
2,4,5-Trimethylaniline 
Trimethyl phosphate 
1,3,5-Trinitrobenzene 
Tris(2,3-dibromopropyl) phosphate 
Tri-p-tolyl phosphate(h) 
O,O,O-Triethylphosphorothioate 

Practical Ouantitation Limitsb 

Ground Water Low Soil/Sediment' 
un/L - ua/K~ 

10 660 
10 ND 
10 660 
10 ND 
10 ND 

100 ND 
40 ND 

100 ND 
100 ND 
ND ND 

100 ND 
10 ND 

100 ND 
10 660 
ND ND 

100 ND 
10 ND 
40 ND 
10 ND 
20 ND 
10 ND 
10 ND 
20 ND 
GO ND 
20 ND 
20 ND 

100 ND 
10 ND 
10 660 
10 660 
10 660 
10 ND 
10 ND 
10 ND 
10 ND 

200 ND 
10 ND 
NT ND 

NT Not tested. 
Other Matrices Factor1 

Medium-level soil and sludges by sonicator 7.5 
Non-water miscible waste 75 

'PQL - [PQL for Low Soil/Sediment (Table 2)] X [Factor]. 
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FINAL DRAFT PCA/R-150 TANK SITE 

ATTACHMENT 2 

CLP FORMS 

IN5 170 023 498 
FEBRUARY 1992 



U.S. EPA - CLP . 
. 

CoveR PAGE - IXORC?~C ANALYS= DATaA PAcII;AGE 
--_ 

Lab Natam 

Lab code: . 

c 

Contract: * 
case No.: SIls Na.2 * pG No.: 

. --” SOW No.:, -. -. -._* -- _ ” - --.. - ..- - . . . . . -. . ..- ,-.. I. _- __ _ 

were ICP 

. 

SPA Sarmplr No. Lab Sluopla ID. _ . 

. 

. 
l 

. 

l 

. 
c 

. 

intrralemnt aorr8ationr appllad? 

Wera ICI? baakground carrraCion8 rppxied? 
Li yes-ware raw data genrr+atrd befor@ 
rpplbation of background corrm&ioru? 

. 

. . 

Yes/No - 

Yu/No - 

Y8*/- - 

Comw2ts: 
. 

Rll+aSrr Of the data aantrinrd in this hrardCOQy data pa&age md in #a 
cowmtsr-readable data nubmitted on floppy disk8ttr has been ruthorizad by 
the Uborata~ Manager or the Manager's drsignra, ar verified by the 
following rigna*ure, 

Iab Unnagert 

Contraat f I i . 



r44(042-Y 
1440-70-2 
rrro-47-3 
1440-494 
I' 1' 3Lso-8 
IGO-89-C 
Mm-92-l 
:r439-99-a 
1419464 

. 

clarity utut 

- .- we--- .- 



. 
f- Lab Naaa: Contract: I 

illlo-36-O 
~7440-38-2 
I74'40~39-J 
~7440-41-7 
/3440-43-9 
)7440-70-2 
(7440-47-3 
17440-4a-4 
l7?,:3-SO-8 
'7639-89-6 

I 
74399-92-1 
7439-95-r 

(74J9-96-S 
' 7439-97-6 
17440-02-O 
17440-09-7 
(7782-49-2 . 

I7440-22-y 
)7440-23-6 
~7440-28'0 
17144O-62-a 
{7440-66-6 
I-' 
1. -- 

Color hforr: - Clarity buforri Tmxtur*: _ 

s. .~ _ 
---Lab Cod8 : care No.: ‘GAS No.: _ SDG No.: 

I4atrLx (soil/wLtkp Iab Sample LDr 

Lwol (low/mad): . .-. ..B .- .-... - .--,w . . 
% ‘s&ids: - - 

Data Rac8ived: 
. * .a .,. - . -- 

Conc8nkration UnitS (ug/L 0s mg/kg * WrlUR+)x ' 

Color )Lilterf: c . clarity 1Iftirr Arflfacta: _ 

--* 



0243742 ii:02 

.- 

c 
&b Name: Contract : . 
l&b Coda: case No-r SAS No.: sac No.: 

: . 
Initial ClUbration Sauce: .-. . . . . .-e . . . .w. - m-e . . . . ..-. .- . ..__ - I . . -- .-- 
Cont;lnuing CIlibrrrtfon S8UrcOf 

Concentratian tJnlt8r Ug/L 

I 

-- 

-- 
- 

(1) Control Lirnitst Mercury 80-120: Other Metals 90-110: Cyrnidm BS-11s 

( c- 
Few IL (PART 1) - x24 f/a7 



----- ._.. -_ 

fib N8m8: 

-.-_z . 

. 
Lab code: 

Coneract: - -_ 
Ci88 Ho*: SAS No.: SDC No.: 

AA CRDL Standrrd Sorurcot 
SW. w-c - -- , ..-. -me.- - . . . . - . . . . . . . - ..- w-w .-- .,. 

~cp it Star&!d’~Stnkm: - . em 

. 

. 

Cancurtration Units: uq/L 

1 
I II 
1 CRPi Standard for AA I I CRDL standard ior ICP 

I 
.1&mlytr 1 TNI 

II tnittal Final 
Tound ZR II Tnm ETound QR found tR 

PORM II (PA= 2) - SM 

--- - - 

. 



\\ ! 

I ‘! - 

.- w- 

2 

7187 



mlww-IH 7187 7 

- --.. we- -- -- 
-m--L-- 



--- 
-m-v- .- . . . 



w-- 

. 

Lab maa: Contact: , 

Qui 510.t as No.1 L8bCOdb: 

K8$r$q (SOll/yruxl r .:... _ ..---.... ‘a.,. L4val 

comoentntioll unitsr ug/G 

010 

8M Jto.: 

(lovfied)! .: 



c -_ 

-. 

---- __ _ . . i 

Lab Nanir: Contract: 1 -I 

L;rb coda: case u0.t . .sAs 'No.: 5136 uo.: 

__ Xatr$x . (.+oil/uakt) 0' --.- ". -we s- . . . .,. -81 (lw/aad) t. A 

t Salids for zmmg?lr: 8 Solids for Duplicatrr 
. 

i 

c 

L 
?oRxvz-TN 7/87 



02mm ii:04 -‘_ usfEwATazwAys EXPERIMENT STA. 012 

Iab Cods% ,-. 

SAS NO.? - 
SD6 No*: ,-. 

-0 W0.X -T - -c-- _A1 - 
- __ --- _. . -...I-.- -- - - -- 

..-- - - - . .C . 

: . . . 

I . 

I 
CC 

. 
f 

pQs?ivII’~ 
7/S’ 

. 

- -. ,--- - - 
-__C_C_- 



Lab Wamrr Contracts' 

tab Codat Casr No.8 aAS No-. : SDG No.: . ----- -. ,.- -.C - vm*- -- --- --- -a_ - . . . . _..I I. -.- -.. . - . .- 

Concentration tlnits: uq/L 

i I i I 
! 
,-+-L--~-~- 

I f+wmm - I - 
I +m- 

--+P I 
I --I 

--+ 
-l-q~: 

f-l- 
-1-1 - - - P - 111. 

i 
Izq=~v I I 

-I 
--I-I 
--l-l 

--;- -+- I- I 
I I 

--; ----I. 

I -1-1 -l-l- - 
+s-. 

I 
I -1-1 

----(-+- 
---l-l,+-- - - - - - 

---(-. 
I* - - 

I -1-1 
- --l-l 

I I L-I..- -P I I I 
I -I-l-l I I 

+um-. 
I 
- j- 

1 
~lxun~ 

--l-l 
- --i-1.-, - 

--l-l 

w+vJ-----. 
I 

I I -‘t --I 

I I 

I ---l=lq~~ - --I-I 
.--LJLI---,~ I 

--I-. 
P I - l 

- I ’ I I 
I 

-*- m - 
--+‘I-- I t 

I I 
‘I-- l 

,-,-- ,p-,- 
I ~I-DL-mM I- ---i==: 

I 
I 

-1-1 I I I I 
I -1-1 

I l-1 - -1-1 ,-#-mm------ 

I 
-I I I 

+-Ez: 
I I 

I- 
-1-Y --7~r~+&-. - - I I - I 

I I 
Y I-l- -- 

l-l- 
-, 

I I I I 
- zq=‘--- 

I 
- -1: 

I -l-I- =l=l+w- - I 
---I--I 

I 
I 
P 

+- 

1-- 
I-I- Y - I I I 

- --I-1- 
I 

I. 
I 

,-1,1-I-- - I I I~I.~---m-mB-~ I I 
I -+++- ,lJ~L+ I --+ul- I 1 

-1: 

I I I I I I I’ 
- I ----I I I 1 -l~l=~zz- - - - ---l--IL - =, 

-1-t 
I I I 

I I I a--JJ.p I* I - - - - I I -I 
I -l=I’IzTl~- - - - - I I I I I-I.- - I I- I 

. 

. 

. - . 

Fosi24 WXI, - In 7/83 
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f 

--- 
-- 

--- 

--- 



ii:05 

Lb alai+: COtlb8Ot: 

L8b code1 cm0 no.: 5As no.: SDG no.: . . . . s . . .* -. . 

1013 

lromx-r# 
7. 

7/m 

we-- -- -_IIc- 



. 

ConU;ret : 

cau no. 8 5As W0.t StlQ W0.r 
. . - . . . . . . .- . .-. 

Date: - 



- t 

-- 

024742 ii:86 

rdib codor --, cam No.: . us W0.t IDC NO.! 
. . . . - 

ICP ttl Nuatlarr Pltb 1 -- 

. 



----- -- -w- - 



f 
_-.-. .=- -_ 

USE lklf4- EeERIrENT STG. 019 

. -- 

I . . 

cmment8: 

. 

- . . . --. - --- 



WW~/X ALiIOf UJrrc lM-lI-.--.- -- -..a-., -,.. - -- 

scxIvouTxLE olw*E ANALYSIS OATA miE= 
EPA SAM'LE NO. 

I 
I 

b N8m: contract : ! .e-- .--A 

c. 
am coda: case NO.! $A8 NO.? SDG No.: 

Marriata (coil/water) Lab sample ID: . . 

Sarpla Qt/vol: ,-__WmU - Lab Pi14 XD: __ 

tnval : (l0W-a -- Date Received: 

B tloirtur*: not dac. the. Dare ExtraCtad: 

Exfrcrction: (ScpV/Cont/‘Sonab oat4 AnAlyid: 

c;* Cleanup: (Y/N) - pII: Dilution PaCtOr: 

~CXNTRATION UNITS: 
CASNO. ConPouND (w/L of 4X9) 0 

I I I 

10a-95-2-------~~~hanolc i 

L1]L-44-4--------lbi.s (2-Chlororthyl ether 
~5-57-8--‘“” ---z-Chlorophanol -I 

--------&,3-Dichlorobrnzcne 1 
--------~,r-DLchlorobrnzono I . -* 

gpgs-4 m--c-- 
9l-Se-7---- 

----a-nitroanilinr . 
as-'4-4-~f~:~~~~~,,,,,,p,,,,.,, 131-11-3 
208-9c-II----- -dw-Acmnaphthylono 
6O6-2O-2---n' -.--2,6-Dinitrotoluonr-. 

. 



024742’ Ii:07 LRAE-llH&Kwlrs WWkKllkNI 2~lH. YklL 

SIXIVOLATI~ ORG&&& ANALYSIS DATA SHEET 
IPA SAW12 NO, 

. I I 
Lab Name1 

Lab Codas caste NO. t 

I 
Contract: m-. . .,-- i 

sm No.: SW Nu.: 

mtriwt (soil/water) -- Lab sample ID: _ -. -- 
.Q*npla vlpol: ,~~,(g/m- Lab File ID: 

Level: (l-/-q Data Rccaivcd; -- 
8 Noirture: not dac. dot.* Oat8 Extracted; -v 

Eucraation: (SepF/Cont/Sona) Date Analyzea: 

Cpc Cleanup: (Y/N) . -I pll : Dilution Factor: 

CONCENTWATION UNXTS: 
CAS NO. COHPOOND (w/L or u9mt) Q 

99-09-z ---------3-~itrooni~ine 
9303¶-9--------AoenaPhthenc 

hmmml 

i 

.- I I I S&-26-5 --------2,4-OinitropI .__.__ 
100-02-7--------4-N1trO~~8nol 
132-44-9--------0ibmzofuran 
121-14-P--------2,4-Dinitrotolue~8 
64-66-2---------OiNihylphtha~z4~a 
$QO$-72-3------- 
86-73-7 

4-chlo~ophenyl-phmylather- 
---------fluo~ne 

LOO-OS-6 --------4-Nitroanilinc 
J34-12-1-------4,6~Dinlt~-~-~et~y~p~e~~~~ 
84-30-6--~------N-lit~O8~iphanylAninc (1)-l 
101-65-3------4~lr~ph~nyl-phcny~~the~ 
ta8-74-l-------H~woo~~~o~@~~~~e 
87-86-S ---------Pontrchloronol 
69-0~-6-~--~~---Ph~nanthrcno 
120-12-t --------Anthrscenr 
6~-76-2---------Pi-n~buty~ph~~l~te 
2OC-l4-O--------Fluor~nth~n~ 

w-w v. 

129-00-O --------pyreno 
63-68-7 ---------9utylby 
91-gr-l-------~~~,3~~Dichlorob~nz~d~~ 
96-99-2-------~~Bonao(a~~n~rac~~~ 

--------brnxo(b) I! luoranthaoe 
207-oa-u--------aanro(k) fluufalrthurw 

------knro(a)pyrono 
-- 

SO-12-a-99 
-----xndeno( 1,2,3-d) yyrow- 

-- -- 
193-19-w-- 
$3-70-3 ---------Dibanx(~,h)anthtacsna 
~o~-;t41;r-------,-D~nro(q,h,i)ycrylcc~~~t - - -" I 

-. 



2c 
f?A%R SEMIVOtAITILE SURROGATE R&cov&ky 

L 

l c hs. 
m’ Naar : Contract: 

Care No. : 
. 

SAS No.: SD0 No.: 
T_ 

-- 
i 

I- I 

I i t 
-- 

I 
.w- ---. *. ..- .--w- -... 

I I I 

.I 
I 1 

-- i I 
-- I I I 

13 I 
141 I-- 

-+ 
I I t 

151 

161 171 t 
16 I . ..- -m I _, 
191 I 
2Ql -- 
211 I 
?I!-’ 
231 
241 
251 
26l-’ I 
271 I I 
w_ I 
291 -- I .I 
301 I I I 1 I -1 -- 

QC LIMITS 
Sl (NBZ) = Nitrobtnrenc-d5 (35-114) 

-S2 (FBP) -I Z-?luorobiphmyl (43-116) 
S3 (TPH) -1 Teryhenyl-cl14 . (33-141) 
$4 (PHL) *m Phenol-d6 (10-94) 
s5 (ZPP) -k 2-Fluorophenol (21-100) 
S6 (TBP)' =I 2,4,6-Tribtomophanol (10-123) 

# Column t:o be used to flag recovery val.uea 
l Values ChItSida Of COnkraGt required QC limits 
D surrogatct3 diluted out 

..- 

c 
FORM II W-1 

* 
l/63 i?uv. 



02/67/w ii:10 use WHItKwHY:, txrtK4ml,=,In. u&u 

2D 
801L SWVOLATILE SURROGATE RECOVERY : 

w 

t 
a Name: Contract: 

La% .- Cadi : Case N,b-. : SAS No*: ‘SDG No.; 

Levcl:( lov/med) 

-- 

-m 
-- 

-m 

-- 

-m 

-- 

-m 
-m 
-A 

-- 
-- 

-- 

-. -- 
-m 
-- 

QC LIWITS 
Sl (NBZ) 8‘ Nitrabenzene-d5 (23-126) 
$2 (FW’) -a 2-Fluorobiphsnyl (10-11s) 

. S3 (TPH) '1 Terphanyk-cl%4 (18-137) 
s4 (PHL) '8 Phaanul-d6 
53 (2rP) .B 2-Fluoro)rllrtnol I::q 
56 (TDP) .w 2,4,6-Tribromophcnol (19-122) 

fi Column tra be used to flag recovary values 
* values csutsidr of contract r+quircd Qc ~imgcs 
0 surrogalzes diluted out 

TOW4 II w-a l/87 Rev. 



02&7/92 11: 11 

Lab Name: 
I *. 

.--===Hs%rix Spike - EPA Sample No.: 

SPIK&/MATHIX spIKEsDUPLICATE RECOVERY 
I 

Contract: ' 

i Phenol 
f 2-Chloraphenol 
1 X,4-Dichlorobrntemc 1 
[ N-Nitr~co-di-n-prop,01 
1 1,2,4-Trichlorobenzena-1 
1 4-chloro-f-mQthy~pnenall 
1 Acemaphthen~ 
I I-NltraphenO r-11 
1 2,4-Dinitrotoluene 
I Pantachlorophanol 

-.I 
-m 

1 Pyrane I I -1 

i 
--I 

i 
I 
I 
I, 

I 
I 

.-..- I / 
I 
I 

I I I-- 
/ 

-. WI--... - 
1 

1 I I 

1 
I 

I 
I .-- I I I -I I I I I 

12~ a9 
27-123 
36- 97 
41-116 
390 9E 
23- 97 
46911E 
lo- ac 
24- 9e 

S-i.03 
26-12'; 

-.- . . . . . . . 
1 SPIKE IMSD I ,I c 
I ADDED /CCWC?T~~kTIONI I 3 1 QC TAMITS 

1 COMPOUND I (W/L) I (u9/J4 1 R:C 41 RPD Gl RPD I REC. 
I m--m1111111 111111w1-11 

-I 
---m-11- I l&-l-d&-r--- l l”LIL”l I -I-PI- mm’Imm3LI IIIIIL 

I Phenol -I 1 42 /12- 8: 
1 2-Chlorophenol 
I 

+- -.- I I 
I-. 

123-12: 
1,4-Dichl~rob+nacns . . a-. I . . .I --. 1 :: 1360 9‘ 

I N-Nitroso-di-n-prop.(l) I I 
1 1,2,4-Trichlorobenzsne-1 % .~~~ 1:' '-7 

I- 
I--- 

I 38 141-ll( 

r .I 
I 28 1390 91 

I 4-chloro-3-methylphenoll 
1 

I 42 123- 9’ 
I Acenaphthenc 

-11' I 
I I 1 31 I46-111 

1 4-Nitropheno I- I 
1 2,4-Dinitrotolucne I I 

50 Iio- 81 
38 1240 91 

1 Pentachlorophsnol I 
I 

I I ,*_I 50 1 g-10. 

I wrenc 
-I I . I 
-I .-‘I *** -- .I _.. . I 

--I 31 IZS-12’ 
I 

(1) N-Nitroso-di-n-pralpylamine 

C Column to be used to flag recovery and RPD values uith an dastetislc 
a Values outside of QC limit8 

RPD: out of outside limit?; 
spike Recovery: cxir of outside limits -- - 

COMMENTS: . . .._".B .-.. . . . . c 
/ .-.m-e .e --.. --- . . . . a--- 

. - 



SOIL SEMIVOLJ~TILE: MATRIX SPIKE/MATRIX SPIKE DUPLICATE RZCOVERY 

Lab Name: Contract: 

Lab Code: Case No.: SAS No.: SDG No.8 - 
_ - . -I 

Matrix Spike - EPA Sample No.; Lavelr(low/m;d) 

COMPOUND 
QC rmWl?3 
RPD REC. 

:x 269 25-102 90 

27 28-104 
38 41-126 
23 38-107 
33 26-103 
19 31-137 
so 11-114 
47 28- 89 
47 17-109 
36 35-142 

. .- 
(1) N-Nitroso-di-n-propylPmina 

$ Column to be used to flag racowry and RPD values with an aotcriak 

* Valuao outcide of QC! limits 

QC. 
LIMITS 

REC 

260 SO 
25-102 
28-104 
41-126 
38-107 
26-103 
31-137 
11-114 
28- 89 
17-10s 
35-142 

RFQ: out of outside limite -- 
spike Recovery: gut of .outoida limits 

Conmentr: 

FORM III sv-2 0187 Rec. 

- 



,b Name: Contract: : 
c 

t 
tab Coder: Came No. : SAS NO.: SDG Ho. s -4c 

Lab File ID: - __ Lab Sample Ib: 

Date Extracted: Extraction: (SrpF/Cont/Sonc) 

Date Analyzec¶: Time Analyzed: 

Matrix: (soil/water) Level:(low/med) 

Instrument 

THIS 

011 021, -I I I 
Oaf 
041 =) I ! 1 
051 
‘361 I I f 
071 --I I i I 
081 
091 -I 1 I I - 
w. -1 
111 -1 ! f 

I 

=I_ -1 I t I 
131 I I I . . 161 
171 

-4 --I- I i 
. 

. 
I ’ ... I I 

181 -1 I 
191 -1 ’ I I I 
201 
2x1 

=I 
I 1 I 

221 -1 I I I 
231 I I 

-1 
I 

24 I 
-1 

I I I 
251 I 
2451 -1 

I 

XI1 
I 

27’1 -1, 

1 
I 

281 
291 

-I- -1 I 1 

t 
I I 

301 *-I I I 

WENTS: . . 

FORM IV SV. 3487 

.- .- 



58 
SEMIVOlATILE ORGANIC GC/MS TUNING MD MASS 

CAL~BRATfC>N - DECAFLUOROTRXPHEENYLPHOSPHINE (DFTPP) 

Lab Name: Contract: 
'C 
\ Lab Coda: Care No. : SAS No.: SDG No.: -- 

Lab File ID: - DFTPP Xnjection Daft: 

Instrument ID: DFTPP Injection Time:-, ..- .- 

I I I -a RELATIV: 
I m/a I ION ABtJNDCINCE CRXTERfA 

f 
ABIWDANC: 

-mm-u**--rr-rraummm- 
I-=z-;-;rQ 

“IIIImmIIII-I-LII-PILP ZSm---III111 
- 60.0% of masts 198 

1 68 1 &err than i!.OI of mdzis 69 I ( 

1 69 1 Mass 69 rel.ative abundance . 1 70 I Lass than 2!.0% ut muas 69 F7---- 

I 127 1 40.0 - 6O.OZ of mass 398 1 197 I &666 than 1.0% Of mass 198 I --I 
1 198 I Base Peak, 100% relative abundance 

1 199 1 5.0 to 9.04. of mass 198 1 275 1 10.0 - 30.0% of mass 198 i 
-- 

1 365 1 Crratar thztn I. 001 of mass 
.e 

198 
1 44.1 1 Prebent, but less than mass 443 
1 442 1 Greater thew 40-00 of mass 198 
1 443 1 17.0 - 23.01; of maw 442 
I _I 

l-Value is t mass 69 

1 -..- ~.-- 

-I 
I ( 
I 

2-Value is S mass 442 

J THIS TUNE APPLIES.TO THE YOLLoWING SAMPLES, MS, MSD, MJiNKS, AND STANDARI 

Page 

01 
02 

x1 
05 
06 
07 
00 
09 
10 
11 

E 
I4 

ii 
17 
18 
19 
20 

f2' 

,. --I I -.. - i i 
-1 I ! ! - 

11, l .- I 

-I I 

-I - -*. 1 

-I 

.̂ ---e I 

=I I 
I 

I -- I 

-I 
MA 

- -- I 
-I ,-I 
3 . .- 1 

3 . --- I 

_._.-.. .- I ---- 1 

1--I 
I 

I 1- y----- --. _ I I 

I 
I 

-- 
I I 

-- f 
I I 

I 

.- ,y..--.. . . . 
-+. 

.T. I -- ..P_ I 
-... - - 

t 
I 

.-II 
I --*m. . ._ 

I .- I .- - 
- 

FORM V SV 



-- -. -- -- -- __.._ -.. - -..- ._ 

G&b Name : Contract: 

< a code: Case? No. x SAS No.: SDC No.: 

.Xmstxxment ID: _ Calibration Date( 
. 

.Blin RRP’ for SPcC(#) - 0.050 Max UkSD for.CCC(*) - 30.0% 

13RF20 - RRF50 - 
RRF120=~ RRFldO- 

~Brnzcyl alcohol 
tl,l-Dichlorobsnzene 

-- 
ldccnaphthylane 
j2.6-Dinitrotuluenc 
JB-Nltroanflinc z 
:jACenaphthsnc 

- --- ‘12,4-Dinitrophcnol -- 
‘1 :-Nitrophuno1 
1 .-- 



,,a Name: Contract: 
r . SAS No.: SDG No.: I Code : 

6 

cat&Q No.: * 

stNmcnt'XD: Calibration Data(r)% 

Yin Em for SPCC(#) - 0.050 Max %RSD for CCC(*) - 30.01 

jL;rB FILE TD: RRF20 - RRFSO - 
ERRP80 - FmF120- xRF160- t 

I 

-- 
-- 

rnanthranr 

-n-butylphthalateu- 
,uoranthene 

+.-)yrene 

~Indcno(l,t,3-cd)pyrrnc 
(Uibenz(a,h)anthracanc 

'lecnzo(g,h,P)pcrylcnq 
t IXX~U#IICIIIII- ~~IDIIu~~IIIaIIIIu~1---~x~nUxIPI -mmILlllnL-xm111.1131 
INitrobrnzrne-dS 1. I 
12-fluorobiphcnyl -.--e I I 
lTerphenyldl4 - I 
IPhenol-d6 
!2-Fluorophenol I - --- 
!2,4,6-Tribromophano~, I 
t I ..- I I 

($Cannot be separated from Diphanylamine 
I 

FORM VI w-2 

-. 



-- _ ._ 

78 
S‘WIVOLXTTLE CONTXNUING CALIBRF\TION CHECK 

Contract: ' I+& Name: 

rr Liii coda . : . dase” No. t SAS No.: SDG No.: 
< 

Instruraent ID: Calibration Date: Time : 

Lab Pile ID= Xnit, Cslib. Date(s): 

Min FUU?~O ror secc( 4) - 0.050 Max 'ZD for CCC(*) = 

I-- I 
1 COMPOUND ZD I 
I LmmIsdll-- r--ll-~~~ILl3ldlU~~~~~~~~-~~~~ 
(Phmol l I I * 

1 his (2-Chlororthyl) ether 
l2-Chl'orophcnol 
Il,3=Dichlorobanrcne ~ 

12-•Nitrpaniline 
' IDimethylphthal~te 

(Acenaphthylena 
[2,,6-Dinitrotoluenr 
13-Nitroaniline 
IAcenaphthrn& 
[2,4-Dinitrophcnol 
149Nitrophonol 
I, 

I 
4 - 

c . 
FORM VI’I sv-1 



SMIVOLATIWE 
7c 

CONTINtJING CALIBRATlON bC!EC% 

Lab Name: Ccmtract: 

SDG N3.: 
lb Code: Case No.: * SAS No.: 

XnStruJnent ID: Calibration Date: Time: 

Lab File ID: Init; Calib. Date(s): 

Hin RRFSO far sPCC(#) - 0.050 
Max tD for CCC(*) = 25.C . 

)Hitrobmzene-dS 
I2-Fluorobiphenyl . 
ITsrphrnyl-dI4 
1 Phenol-d6 
120Fluorophrnol 
[2,4,6-Tribromophanol 
I- 
(1) Cannot be nsparatcd from Diphcnylaaine 

c 
FOfU4 VIT. sv-2 I,'87 1 

I 

- .- 
. 



, 
Lab Name: contract: ’ 

Lab Coda: \ case No. I SAS No.: SDG No.: 
. 

Lab Pile ID (Standard)r Date Analyzed; 

Inrtnment ID: Time Analyzed: 

1 EPA sAMp= ’ * I I I I 
NO. I I I I I 

IS1 (Dc2) - l,J-Dichlorobrntcne-d4 
1~7 (Npq (I Naphthalane-de 
TSJ (m) P Acenaphthens-dl0 

UPPER LXMTT - + 100% 
of internal standard area. 
LOWER LIMIT - - 50% 
of internal standard area. 

x colunn used to i'lag internal standard area values with an asterisk 

1 ,, page-of- 

FORM VIII W-1 

c 
l/87 Rev 



__ -- -- 

SExXVOuITIL;E INT&AL STANDARD AREA S-Y 

I+b Niamr:c 
,,pr *- -* 

* afb coda= r Case No. : 

Lab File rD (Standard): 

Instrument ID: 

Contract: : 

SAS No.: SDG Ho.: 

Date Analyzed: 

Time Analyicd: 

r 

,, I’ . 

1 IS6(PHY) I 
RT I - iI RT 1 

1 
1 
I 
I 

-. 
I 
I 

----I 

-.- 
1 

.I 
., - 

1 
I 

1s4 (PEW) = Phmanthrene-dlo 
IS5 (CRY) - Chrysme-dl2 
TSi5 (PRY) - x'erylene-d12 

UPPER LIMIT - + 100% 
of internal standard area. 
LOWER LIMIT - - 50% 
of internal standard area, 

4 CO~U~U~ used to Llag Internal. standard area values with an asterisk 

2 - page - of __ 
FOFW VIII SV-2 l/S7 Rc 



1F 
SEI'UVOLATILE ORGANICS JWALYSIS DATA SHEET 

TEWATIVIEW IbEVTIFIED COXPOUNDS 

EPA SAMPLE NO. 

I . I 
+. 
4 Names Contract: ; I 

**ml, I 

1 
d Code: ' Case No. : SAS No.: SDG No.: 

__l .~i . ..-.... .*intr1x: (soil/wati&) --- Lab Sample ID: 

Sample wt/vol: --WmL)- Lab Film ID: 

Lcvcl: (low/-d) Date Received: 

t Noioturr: not dec. dec. Date Extracted: -- 
E..:traction - . . . (SepF/Cont/Sonc) Date Anillyzcd: 

-;FC Cleanup: (Y/N) - pH: Dilution Factor; 

CONCENTRATXON UNTTS: 
::umbcr TICS found: -- 

FOw I SV-TIC L/87 Rev. 



ab Waamv Contract : 

ab cod-: c88. No.: SAS Na.: SW -s... I 

Wat~ixI (aoilpatar) ?-- -- --- -- Lab SampIe 2-D 

s~npla ut/vol: ~~W~L)~ kb rilr XDt 

: 

EPA SAMPLE NO. 

I 
I l ! 

No.: 

Lmvdr (louiaed) -- 

4 Xoisturat nat doe. -- 

c!rbl\unt (pack/cap) -- 

CAS no. OOXPOUND 

Date Received : 

8atc Analyrad: 

Dilution Pactor: 

CmNCENTRATION UNITS: 
OWL or w/w cl 

. 

-------g=Trtrach~oro~#ene 
1 79-w-3 ---------x,~,2,2-Tdxachloro~mrnr~~ 
I 108-41-3 --------Toluan4 

I 101-90-7 -------.-~loroblnrran* --- 
1 ~oo-IL-I-.-- -----Ethylbenmmo 
1 LOO-42-S -------m&tyrgnr 

c 

1 ~330-20-7---~--~~~l~n~ &toll I C 
I I 

roRx 2 VOA l/O7 Rev. 



VOLATILE oRWU& ANALYSIS DATA 8HEET 
EPA SAHPLE NO. 

TENTATIVEL’Y IDL;NTTFX'TTn CI)tlPOUND3 
! I I 

I 
F "b Name: I 

Contract: I . . 

ct rrb Code;' Case No.: SAS No.: SDC No.: -~ ---.- . 

wtrix: (soil/water) Lab Sample ID: 

Sample wt/vol: AWmL) Lab File ID: 

Gevel: (low/mcd) Date Recetva11: . 

P Moisture: not dcc. D&e Analyzed: 

Column: (PacWcapj _- Dilution Factor: 

Number TICS found; 
CONCENTRATION UNITS: 

- OWL or w/W) 

1 I I 1 

1. i -4.w i 
2. 
3. 

I I 
I 

4. 5. 

6. 

/ I- I I 

1 
/ 

7. ,I 
8. I 

1:: -1- i I 

11. I 

12. I - 
13. 

1 

14. 
f 

f .** .# : 
15. 16. I . I 

17, 1 18. I I 
19. I I 

20. I 
-.- 

21. I I 
22. I I 

23. . 24. * .I ..- I 
25. -! I -. 
26. 1, - 
27. I 
28. -j:=-• .- 4.- I 
29. .- 7 ..- w. I 
10. I .-P-Y- I - 

I l -- -m 

FORM I VOA-TIC 

i 
/_ 

t 
--I 
--I I- 

I- I 
I 
I- I 
-1 

j- I 
-1 

I --I 
I 1. 

I 
I --I a-m 

. . . .- - 



Lab Name: Contract: ’ 

Lab Code: 
. 

Core No. t GAS Now: SC0 No.: -- 

t. 

. 

I -EPA 
I SAMPLE NO. 

J 51 1 52 I S3 IOTHER I:%;1 
1 (TOL) I I (BFH) t I (DCE) t I 

021 
031 
041- 
os(- _ 

I 

W- I 
071 I 
081 
091- 

I I I 

lOI-- f 
I 

- I 1 
f---I 

i III 
111 I- I I I l-l 

14 I 
HI-- 

l-l 

161- 
171-- 

I 

ISl- 
I 

191- 
I I I-- 

201- 
211- 
221- 
231- 
241-- 
2s\--’ * . . 

24l-- 
271- . 
28 I- 
29i- 
301- 

QC LIMITS 

Sl ('$01;) 7 Tolucnc-dff 
S2 (BF13) = Bromofluorobcnzcns ;::-:z; 
$3 (DCE) - X,2-Dichloroethans-d4 (7&4) 

# Column to be used to flag recovery value& 

l Valuea outside of contract required QC limits 

D Surrogates dilutcrl out 

c 

FORM II VOh-1 1187 uf 

t 



KY 

2B 
SOIL VOWITXIS EWRROGATE RECOVERY 

lb Name: Contract: * w 

.-t-- -.- 
Lab Code: Case No, : 

. . LiVel:(low/med) 

SAS No.: SDG No.: 

._ 

I 

L 

I EPA 1 61 I s2 1 s3 (OTHER ITOT 
I SAMPLE NO. 1 (TOL) iy I (8FB) i: 1 (DCE) t I IOuT 

(I- , 
PW@ - of _ 

i --III-II 
0x1 
021 
031 
041 
oa- 
061 
071 
08(- 
091- 
101 
w- 
12' 
131 . 
14l---- 
lSl-- 
lbl- 
lT-- 
ISI-- 
19(-- 
201- 
21(-- 
2217 
23(-- 
24(- 
2tu- 
26(- 
27l- 
28(- 

I I I . 
291- 
jOI-- I I I 

QC LIMITS 
Sl (TOL) - Toluenc-da (er-rl7) 
$2 (BFB) - Bromof luorobcntrnc (74-121) 
SJ [Da) - 1,2-Dichloroathana-d4 (70-121) 

# Column to be used to flag rscovary volurs 

* Values outside of contract required QC 1iraLts 

D surr'ogntc~ diluted out 

FORM II VOA-2 lj87 R 



--- 

WATER VOtATXLE MATRIX SPLm/&tATRIX SPIXE DUPLICATE RECOVERY 

'Ab Name: Contract: 

ab Code: Casie NO. : SAS No.: SDG No.: .-.- 
Matrix Spike - EPA Sample1 No.: 

I 7 

( COMPOUND 

1 1 ,l-Dichloroethcne i 
1 Trichloroathcnc 

-. 
I 

1 Benzene 
1 Tolucne 
1 Chlorobcnzene I 
I -1 

-. l 

:I 

SPIKE 
ADOED I 
(W/L) I 

I 

( 

I QC I 
ILIMIITSt 
1 REC. 1 
1 *uuwmE I 
161-1451 
171-1201 
176-127: 
176-1251 
175-1301 
I . I 

L 
1 COHWUND 

-- . . . . C 1 SPIXE 
1 ADDED ;CONCEi%TXON, 

ln;D I 
I 3 1 QC LIMXTS I 

I W9/L) I W9/L) 1 REC#( RPD#l RPDI REC. [ 

i l,l-Dichlorocthenc 
1 Trichloroethene -1 
1 Benzrnr 
1 Tolusnr 
! Ch~orobcnzeno 

i .-- 
.I 

i 
I 

‘I-‘; .‘I --U.--e 
-- 

I -..- I 

------ , ------, 
14 Jtil-145) 
14 171-1201 
11 176-1271 
13 ~7G-12!5~ 
13 ~75-130~ 

# column to be used to fIag recovery and RPD values with an asrerigk 

* Values outsida of QC limita 

RPD: out-or outside limits 
Spike Rwovtry: out ot outside limits 

COMMENTS : 
v e. 

C 

. 

FORM III VOA-1 

. 



* -7-. -- 

SOIL VOLATILE XATRIX SPIKE/MATRIX SPIIKE' DUPLICAm RECOVERY 

b Name: 
.; Coder Case No, : 

contract: 

.sAs Ho.: SDC No.: 

i l,l-Dichlorocthene 
1 Tricbloroethtne 
1 Bcniene 
1 Toluene 
I Chlorobrnzenr 
I 

59-1721 
62-1371 
66-1421 
ss-1391 
60-1331 

~- 

t I 
RE’D I( 

I 
-! 
I 

1 
-1 

- 

QC LXMITS 
dP0 1 REC. 

-m-1- 
22 

159-172 1-1w11 

24 162-137 
21 166-142 
21 [SS-139 
21 160-133 

I 

$ Colu&ln CO be Used t0 illa9 recovery and RPD'valuas with an ar+e,rimk 

* Values outside of QC limits 

RPD: out of outcidc limits 
spuc~vary.: -.acit of outside limits 

COMMENTS: 
. -- 

.( 
f, - 

FORM I11 VOA-2 l/87 -Rev, 

-. 



IA 
VOLATILEKET?iOD BtANKSUHWW 

Lab Namr: Contract: 

t Lab Coda: Case No. : SAS No.: S&G No.: 
- .- _. . .- 
Lab Fi&r ID: Lab Sample ID: 

Data Anrclyted: 

Matrix: (soil/water) 

Inotrunmnt ID: 

Tim Analytcd: 

Lsvelz( low/atQ) 

TliTS -00 BLANK APPLIES TO THE FOLU9WING SAMPLES, MS AND MSD: 

011 
021 --I I I 

I 
031 I 

I 
. . . . 

041 

-_ 

-I 
051 

! I / 
061 . -1 

071 

t I 

081 
__I 

! 

-. -- I 
091 -I I i 

1 101 
111 
121 

IZ; 
I 

COMMENTS : *s . 
,- 

paw _ of _ 
FORM I’.’ t’Oh 

. . . 



-- I.. dh -s- -- -- 

VOLATILE ORGANZ:: INXTXAL CALIBRATION DATA 

-r ” . . 
1 

f ,c . 
. 

,I: ‘h . 

e. 

&&a Name: Contract : 

m"b Code: .. . Case X0. a 6A6 No.: SDG No.: 

+trument ID: - Calibration bate(s); 

Afatrixr (soil/water) Level;(low/aad) , Columns (pack/cap) 

&I mF for SPCC(#) - 0.300 (0.250 for Bromoform) Max tRS’0 for CCC(*) - 

LAB FILE ID: RRF20 - RRF50 - I 
FiRFlOO- RBFISO- RRFPOO- I 

I I- 
I 
IRRF20 ;RRf’SO 

I I I I 
COMPOUND ,IUWlOO~RRrl5OftZRP200, isFI 

--311ummaaa*NmmaBamwmm m-m-- IL-lhIIruull)-~-- I I ---I~mw==IIam 
Chloromethane 
Sromomrthanr 
Vinyl Chlorir 
Chlororthanr - 
MaUIylrnr Chme 
Acetone 
Carbon diPuliidr ,-_. .I.-.--- 
l,l-bichlaroethene 

t-Dutandne 
l,1,1-Trlchloroqt.hane 
Carbon Tatrachlorida 
Vinyl Acrtrtr 
BrOmodfchloro~ane 

-m, I 

1,2-bichloropropanc 
cig-1,3=Dichloropropcne 

Itrichlormthme 
IDfbromochlorometi~~- 
/1,1,2-Trichlorocthane I-- IBenzcn8 1. 

I. 
I promoform me 
Ir-netAyl-2-Pentanona .I 
120Hsxanont 
(mtrachlorwb 

. -*-- I: 

1 1, 1,2,2-Tctrachloroe+hane_1 
1 Tolu-na- 
(Chlorobenzane - . . 
(Rthylbtntcnc 

‘-. 
-I 

IXylane (total) 
I IPI~IIIII-I-==~=II=--- ,,~~,~II=I=-L=--=-1===~~~~~~-~~~~~”~~~~~~~~~~~ 

l\rclnr-d8 
e 

I -- I I I 
omotluorobenzen~ 

11,2-~ichlorOeChal~c-d4 I I- 
I I- I I 

$TWtM~VIdA 
I I I I 

1/a 

.I 



-w. I.. -- -s-T. --. - - 

‘(f 

c 

Lab Name: 

Lab Cods; ' Case No. : 

Contract: 

SAS No.: SDG No.: -y 

InstYuImnt ID: Calibration Date: Time: 
-- 

Sab File IDt Init. Calib. Date(c): 

Hatrix: (soil/water) Level:(low/med) caluxan:(pack/cap) ~~ 

Min RRF50 for SPCC(U) - 0.300 (0.250 for Bromoform) Max QO for CCC(*) = 2! 

I I I I I 
1 = (RRFSO 1 %D I 

umxIu= W-an-9 -IYsLf-IIIII 
(Chloromethane 
)8romomethana 
IVinyl Chloride 
IChloroqthane 
IWrthykenc Chloridr 
1 Acetorre 
I Carbon Disulf ide 
)l,l-Dichloroethcne 

(1,2-D:Lchloroathcno (toeal)-7 
Il,l-bichlororthanc 

Ichloraform 
Il,2-Dichlorosthanc 
120BUtiRnone 
l%,l,f-Trichloroathana 
ICarhon Tetrachlorida 
Ivinyl Acetate 
)8~olaodichloro~etha~~- 
(1,2=Dichlorogropane 
ICio-1,~.Dichloropr~ena I 
ITrfchlorosthrne . : I . 

lBenzsne 
Itrsns-1,3=Dichloroproprne~~-- 1 I I 
I8romo~fom .I I # 
(q~Mlthyl=2-Ptntanone 
l24iex:anone -I 
[Tetrachlorocthane F--- I 
(1,1,5,2-Tetrach~oroerhanu__W 

-1 
I I 

ITaluane l + 

(Chlocobenzens .Y x 
1 Ethyltbanzrnr *- I I l 

1 S tytene I I -- I I 
(Jcylenc (tatal) I I I I 
I g~lL,~l~t~OIIIILP3~1~~~~-~---~=~-~~~~9~~~~ou~~~~ I 
(Taluona-d8 I . . .- I 
~~romofluorobensane I I 
11,2-~ich~oroath~ke-d4 1 I I I 

I I I I I 

PORN VII VOA 1/a: 

.- 



t Name : Contract: 

rLab Code: Care No. : SAS No.: SDC x0.: 

c fcab FLlc ID (Standard): 

Instrument ID: . 

Date Analyzed: 

Time Analyzed: 

Matrix:(ooil/watw) Levslt (low/med)' Calurm:(pack/cap) 

c 
f c 

IS1 (BC'#f) - Bamaochloramrthanw 
IS2 (OFB) - 1,4-Difluorobsnzene 
IS3 (CM) - Chlorobrnzene-dS 

UPPICR LIMIT - + aQOt 
Of internal standard arca 
-WER LIMIT - - SO% 
of internal standard area 

# Column used to flag internal standard araa valuer; vith an aatcrir I c c pa9c - of _I 

FORM VSIS VOA 

- 



EPA SAMPLE NO. 
HP'LC EXPLOSIVES IDENTIFICATION 

Lab Name: CE-WES ANALYTICAL LAB GRP - Contract: . 

Lab Code: Case No.: SAS No.: SDG No.: 

HPLC Column ID (1) :>18 HPLC Column ID (2) : CN 

Instrument ID (1) : 96 Instrument ID (2) : 96 

Lab Sample ID: 

EXPLOSIVE 

01 

02 

03 

04 

05 

06 

:RETENTION TIME , 

'Column 1 

lC!olumn 2 

Column 1 

Column 2 

Column 1 

Column 2 

Column 1 

Column 2 

Column 1 

Column 2 

Column 1 

Column 2 

Column 1 

Column 2 

C!olumn 1 

CJolumn 2 

STANDARD RT QUANT? 
FROM TO (Y/N) R 

page - of 

ALG File No.(s) 



WATER EXPLOSIVE MATRIX SPIKE / DUPLICATE RECOVERY 

Lab Name: CE-WES ANALYTICAL LAB GRP Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: 

I COMPOUND 

HMX 
RDX 
TNB 
DNB 
Tetryl 
TNT 
2,6-DNT 
2,4-DNT 

SPIKE SAMPLE MS 
ADDED CONCENTRATION CONCENTRATION 

(mg/L) (w/L) (w/L) 

COMPOUND 

SAMPLE DUPLICATE 
CONCENTRATION CONCENTRATION 

(w/L) (wJ/L) 

HMX 
RDX 
TNB 
DNB 
Tetryl 
TNT 
2,6-DNT 
2,4-DNT 

F---&G 

% 
RPD QC LIMITS 

# 

# Column to be used to flag recovery and RPD values with an asterisk 

Comments: 

ALG File No.(s) 



SOIL EXPLOSIVE MATRIX SPIKE / DUPLICATE RECOVERY 

Lab Name: CE-WBS ANALYTICAL LAB GRP Contract: 

lab Code: Case No.: SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: 

RDX 
TNB 
DNB 
Tetryl 
TNT 
2,6-DNT 
2,4-DNT 

-1 

I I 
I I 

MS QC 
% LIMITS 

REC # 

COMPOUND 

SAMPLE DUPLICATE % 
CONCENTRATION CONCENTRATION RPD QC LIMITS 

(mg/Kg) (w/Kg) # 

RDX 
TNB 
DNB 
Tetryl 
TNT 
2,6-DNT 
2,4-DNT 

# Column to be used to flag recovery and RPD values with an asterisk 

Comments: 



2E-S 
WATER PESTICIDE SURROGATE RECOVERY 

Lab Name: CE-WES ANALYTICAL LAB GRP Contract: 

Lab Code: Case NO.: SAS No.: SDG 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

- 
EPA 

SAMPLE NO. 
= 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- . 
- 
- 
- 
- 
- 
- 

Sl s2 

# 

D 

page of 

No. : 

C!olumn to be used to flag recovery values 

Surrogates diluted out 

FORM II PEST-l SUPPLEMENT l/87 Rev. 

ALG File No.(s) 
'ALG Archive No, 



2F-S 
SOIL PESTICIDE SURROGATE RECOVERY 

l,ab Name: CE-WES ANALYTICAL LAB GRP Contract: 

Lab Code: Case NO.: SAS No.: SDG No.: 

Level:(low/med) 

01 - 
02 - 
03 - 
04 - I 

EPA 
SAMPLE NO. 

05 - 
06 - 
07 - 

09 - 
10 - 
11 - 
12 - 
13 - 
14 - 
15 - 
16 - 
17 - 
18 I- 
19 - 
20 - 
21 - 
22 - 
23 - 
24 - 
25 - 
26 - 
27 - 
28 - 
29 - 
30 - 

Sl 52 

# Column to be used to flag recovery values 

D Surrogates diluted out 

- page of 

FORM II PEST-2 SUPPLEMENT l/87 Rev. 

ALG File No.(s) 
ALG Archive No. 



3E-S 
WATER HERB/PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CE-WES ANALYTICAL LAB GRP Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 

Matrix Spike - EPA Sample No.: 

I SPIKE 
I 

SAMPLE 
I 

MS 
I I 

MS 
ADDED CONCENTRATION CONCENTRATION % 

I COMPOUND Iwm l (w/L) I (w/L) 1 REX # 1 

Disulfoton 
Ethyl Parathion 

- 
I Famphur 

Phorate 
Methyl Parathion 1 
2,4-D 
2,5-T 
2,4,5-TP 
Dinoseb 

f 
E 
E 
E 
b 
; c L c 
; 

COMPOUND 

Jisulfoton 
Zthyl Parathion 
pamphur 
ahorate 
lethyl Paration 
!,4-D 
!,4,5-T 
!,4,5-TP 
1inoseb 

SPIKE MSD MSD 
ADDED CONCENTRATION % % 
(w/L) (w/L) REC # RPD # 

# Column to be used to flag recovery and RPD values with an asterisk 

Comments: 

FORM III PEST-l SUPPLEMENT l/87 Rev. 

Page of- 

ALG File No. 
ALG Archive No. 

. 



3F-S 
SOIL HERB/PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: CE-WES ANALYTICAL LAB GRP Contract: 

Lab Code: Case No.: SAS No.: SDG No.: - 

Matrix Spike - EPA SampILe No.: 

COMPOUND 

Disulfoton 
Ethyl Parathion 
Famphur 
Phorate 
Methyl Parathion 
2,4-D 
2,5-T 
2,4,5-TP 
Dinoseb 

- 

[ COMPOUND, 

Diazinon 
Ethyl Parathion 
Ethyl Trithion 
Ethion 
Methyl Paration 
2,4-D 
2,4,5-T 
2,4,5-TP 

I 
Dinosec 

SPIKE SAMPLE MS MS 
ADDED CONCENTRATION CONCENTRATION % 
(w/W) (w/kg) (w/kg) REC # 

I I 
I I I I 

% 
RPD # 

# Column to be used to flag recovery and RPD values with an asterisk 

Comments: 

FORM III PEST-2 SUPPLEMENT l/87 Rev. 

Page- of 

ALG File No.(s) 

ALG Archive No. 



9-s 
PESTICIDE STANDARDS SUMMARY 

" Lab Name: CE-WES ANALYTICAL LAB GRP Contract: 

Lab Code: Case No.: SAS No.: SDG No: 

Instrument ID: 97 GC Column ID: DB-5 

FROM: 
TO: OF ANALYSIS 

FROM: 
TO: 

I, 

RT WINDOW 
COMPOUND 11 RT /FROM TO 

Disulfoton 
Ethyl Parathion It- 
Famphur 
Phorate 
Methyl Parath.- 
2,4-D 
2,5-T 
2,4,5-TP 
Dinoseb 

-- 

-- 

-- 

-- 

A- 

-- 

-- 

-- 

-- 

ll=I -- -- 
E -- -- -- 

CALIBRATION CALIBRATION QNT 
FACTOR RT FACTOR Y/N 

E 

Note: Determining that no compounds were found above the CRDL is a form of 
quantitation, and therefore at least one column must meet the 15.0% critera 

E 
I= 

II I I 

%D 

Under QNT Y/N: enter Y if quantitation was performed, N if not performed. 
% D must be less than or equal to 15.0% for quantitation, and less than 
or equal to 20.0% for confirmation. 

page- of- 
FORM IX PEST SUPPLEMENT 8/87 Rev 

ALG File No.(s) 
AU; Archive No. 



FINAL DRAFT PCA/R-150 TANK SITE IN5 170 023 498 
FEBRUARY 1992 

APPENDIX D 

PCA/Rm-MO TANK SITE GROUNDWATER ANALYTICAL RJ3SUL’rS 
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;Monitoring Rasults for the First Year . 
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Monitoring Results for the First Year 
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RADIOLOGICAL Monitoring 

Results for the First Year 
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Samples Collected During the 

Second Half of the Second Monitoring Year 
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Monitoring Results for Naval Weapons 
<NUW, Crane, IN _ 

. 

Support &tar 

P 

- 
CRANE HIJSC 

PURGEABLE ORGANIC PRIORITY POLLUTANT 
CCM'OUWDS DETECTED AND RESULTS tug/L) 

SAMPLES COLLECTED 20 JULY 1983 

Travel Blank 9-l 9-2. 9-3' 9-4 g-5 9-6 g-7 g-8 g-g 

Methylena chloride 2 
trichloroffiorometharw 1 
l.l,l-tttchloroethanc! 
1.1.2.2-tettachloroethane 1 
tolucne . 1 
chloroform 
trichloroethylene 
tram-l, -dichloroethylene 
tetrachlrroethylene 
benzene 

2 2 2 3 2 2 2 
1 1 11 1 11 1 ': 

40 1 IO 1 
1 1' : 

3. 
1 

588 20 24 I 17 
870 38 13 11 

: 12 

l ConfIrmed by mass spectroscopy. 
Note: Blank space ladicated not detected. 

A7-31 



s HSHB-ES-G/WP 
,, SUBJECT: Ground-water Monitoring Results. for Naval Meapons Support Center 

(NWSC), Crane, IN 
. 

CRANE NWSC 
PURGEABLE ORGANIC PRIORITY POLLUTANTS 
COMPOUNDS DETECTED AND RESULTS (ug/L) 

SAMPLES COLLECTED ON 31 JULY 1983 

Travel Bailer Pump 
Blank Blank Blank 9-S* 9-6' 9-8 . 

Methylene chloride 
trichlorofluoromethane 
l-1,1-trfchloroethane 
chloroform 
trichloroethylene 
trans-1,2-dichloroethylene 
tetrachloroethylene 
1,1,2,2-tetrachloroethane 
1,3-dichlorobentene 

4 2 
4 .: 
3 1 8 1 

1 11 
1 4 1 

8' 
5 
3 

2 
1 

. 
4 

* Confirmed by mass spectroscopy. 
Note: Blank Space indicates not detected. 

. A7-33 



APPENDIX A8 

Results of Second-Year Analysis of Groundwater 
Samples for Group II and Group 111 Parameters, 
Explosives at Site 3, and Pesticides at Site 9 

, - 



Fixst Semi-annual Results 

A8-1 
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PAGE% ! 
03/@4/91 

TER REPORT BY NEtLMUHDER!S) 

WE : 09 PEST CONTROL AREA 
DATE : 02/06/84 TO lG/19/ffi 

PARAHETERS UNITS 
-I__- 

1,1,1-TRIcHtOROEKTANE mg/L 

l,l,l-TRICtROROETtiANE mgiL 

1,1,2,2-TETRACIUROETtiANE Qw 

1? 1,2-TRICiiORDETHANE 

1, I-DICHLOROETHANE 

KIJL 

ll!g/L 

l! l-DICHLOROETHENE ulg/L 

1,2-DICtUlROETHANE Y/L 

09dl 09-03 09-04 09-05 09-06 09-W 
----e--e -----mm- P-s --w-e- -a----- ----- 

O.OOlGG 

O.OGO5G 

0.00050 ND 

0, GlOOO 

O.Go5OG 

o.Go500 

0. OolGo 

0.01000 

0.00100 < 

0.00500 < 

O.OGlOO < 

0.005Go x 

0,00100 < 

0. GO530 

0.00100 

0.00100 

0.00500 

G.OGlOO ( 

0,039oo i 

0.12OGO 

0. GGO5G 

0.27000 < 

0.26600 < 

0.23700 < 

0,340Go i 

0.17900 i 

o.G9000 

0.001G0 ( 

O.GiOGO < 

O.GOlGO ( 

0.01000 < 

G,OOlGO .< 

O.G3;00 ( 

0.06700 

0.04700 < 

c 

0.001Go < 

O.OG3GG 

O.OGlGG 0.00250 0. OGWJ 

0.00086 O.GGilO 

0.00060 i G.OlGOO 

0.01000 f G.00500 

O.OG500 0. OiOOO 

O.OG500 

O.OGlOO 

0.01000 

O.OOlOG < O.GO500 

0.0030 

O.GGlGG 

O.OGEiGG 

0. 00100 

0.00500 

< o.OG5GO 

/ \ G.00500 

0.00100 

0.00500 

( 0. GO5GO 

0. GOlGG c 0. GOSOG 



.F'ASEi 2 
G3/G4/91 

PARAMETER REPORT BY WELLNUMBERW 

b 
if; 

: 09 PEST CONTROii AREA 
: G2/06/04 TO 10/19/BB 

PARAHETERS UNITS 

1,2-DICHLRROPRCIPANE lag/? 

2-CHLOROETHYL VINYL ETHEH T/L 

KROLEIN WL 

ACRYLONITRILE q/L 

BENZENE W 

BfXlKODICHL(3RMIRHF .I 

‘oml 

BRC!Klf!ETHANE 

CARbON TETRKHLORIDE 

CHlORIDE 

CHLOROBENZENE mglL 

CHLOROD I ERClMMETHANE mg/L 

RgfL 

WL 

rag/L 

0.00500 < 

O.OGlGG < 

0.00500 < 

G.00100 < 

0.1ooGo < 

O*loGGG c 

O.GOlOO i 

0.00500 < 

o.oG5oG < 

O.OOlGO ( 

0.00500 < 

O.OlOGG < 

G.00100 < 

0.00500 < 

l.OOOGG 

l.OGOOO < 

1.00000 

l.GOOOO 

G.GGlOO < 

0.00500 ( 

G.00100 t 

0.01000 < 

O.GOlOO < 

0.0104G < 

G.OOlGG < 

O.lOOGO < 

O.lOoGO ( 

O.OOlGO < 

O.GlOGG < 

O.GlOOG < 

O,GO@O < 

G.OlGOG < 

0.02OaG < 

0.00100 c 

O.OlGOO < 

10. OGGOO 

l.OOGGO < 

12. OGOOO 

18.GGOGO 

G,GGlGG < 

O.OlOOG { 

O.GOlGG < 

G.OG5GO 

O.OGlOO 

o.O05oc, 

O.GGlGG 

O.lGGGG 

0. loo00 

O.GOlGG 

O,OG5OG 

o.Go500 

O.GOlGG 

0.00500 

0.01OGO 

O.GOlOO 

o.GG5OG 

20.GoooG 

1.ooOOO 

24.OGGGO 

45. GOGOO 

0. GO100 

0. 00500 

0.00100 

< 0.00500 

23.GGGOO 

< l.OGGGO c l.GGOGG < 

19. OGGOO 25.00000 

51. OOOGG 70. GOGGO 

< 

O.OG5GG 

0.00500 

O.OlGGO 

G.OG5GG 

7,oGOGG 

l.GGGGG 

5.GOGGG 

2. OGGGG 

O.OG5GO 



PAGEi 3 
03/04/91 

MWETER REPt)RT BY WJUlBER(S~ 

3r., 
DATE 

: O? PEST CONTROL AREA 
: G2/06!84 TO 10/19/SS 

PARAMETERS UNITS 
------- -- --- 

CHLOROETWNE 

!JiLlXlFORH 

CHLDROHETMNE 

CIS-1,2-DICHLORWHENE 

CIS-1,3-DICHLORM)RM)ENE 

'CTANCE, Field 

CDUDKTAMCE, Lab 

DIBRDHOCHL~THCINE 

DICHLtJROBROHOl’ET 

DICKORUDIFLUORDHETHANE 

ETHYL BWZENE 

IRON mg/L 

IRON, TOTAL rag/L 

mg/L 

WL 

mg/i 

WL 

rag/L 

umho/cin 

LWtIhOlC~ 

agIL 

rg/L 

Elfi 

W/L 

G.OlOGO < 

O.OlGGO i 

O.OGlOO < 

O.GO5GG < 

0.01000 i 

O.OGlGO ( 

0.005OG ?; 

800.oooGo 

46O.OGGOO 

450. GOGOO 

G.00504 ( 

O.OOlGO i 

O.OlOGG < 

O.GOlGO < 

o.oG500 i 

o.oaGoo 

0.1eOGG 

O.OlOOG 

l.‘i0000 

0. OlOGO 

0.02OGG 

0. GO100 

0. OlOGG 

0.02000 

0.047GG 

0.04700 

0.00100 

0. OlGGG 

810.00000 

c O.OlGGO c 0.01000 

< 0.01000 

< O.OGlOG < O.OG5GO 

i ’ 0.00500 

c O.GlOGO { G.OlOOG 

i O.oOlGG < O.OG5OO 

c o.OG5OG 

llG%OGOGG 1160. GOOGO 9GG. OOOGG 1230. OOGGG 

56o.oGooo 

!%O.GOOOO 

O.OlOGO < 

O.GOlOO ( 

0.01000 < 

0.00100 ( 

O.OlOGO .< 

0.13GGO 

O.llOGG 

O.GlGGG 

0. GM00 

69O.OGWG 

860. ooooo 

O.Gi5oo 

G.OGlGG 

G.01000 

G,O?IlGG 

O.OG5OG 

0.54000 

0.09000 

G.2GOGG 

O,WGOO 

78O.GGOGO 57G.00000 

56o.oooao WLOGOGO 

< 

( 

0.04000 2.62000 

< 0.05000 ( 0.05ooG 

O.G9GGG 13. GGGGG 

( 0.02000 8. 10000 

#0G. 00000 

82G.00000 

0.005OG 

G.00500 

0.19oGG 

0.29GOO 

G.GbGOG 

0. fl2GGO 



.PASE i 4 
G3/04/91 

K~""WETE!! REPORT BY WELLNUMBER !S) 

91, : 09 PEST CONTROL AREA 
DATE : 02/O&/84 TO 10/19/88 

PARAHETERS UNITS 

HAM%#ESE lag/L 

METHYL BRCttfIDE 

METHYL CHLORIDE 

HETHYLENE CHLORIDE 

Qf$ANIC BROMINE 

mg/F 

W- 

W- 

mg/L 

ORSANIC CARBON, TOTAl @4/L 

ORGANIC CHLDRINE W/L 

(19-G 1 09-03 09-04 09-05 09-06 09-09 
------- -- ---- --- --- ---- 

0.00500 

0.38GOG 

G.04GGG 

0.0030 

O.OlGGG i 

O.OlGG5 ( 

O.OOlGG t 

O.GG2OO 

o.GO200 ND 

o.GG200 ND 

O.GlOOG ND 

O.OlOOG ND 

2.GGoGO 

2.GOGGO 

lO.OGGGO 

3.1OGOG 

3.1OGGo ND 

l.GOOOG 

l.oGoGo 

2.OOGOO 

0.02000 ND 

0.4GGGO 0.9GOOO 

0.4iOGO 2.12000 

0.33oGo l.flGWJ 

0.18GGO 0.36000 

0.01000 < O.OlOOG 

O.OlGOG < 0.01ooo 

0.00100 ( 0.00100 

O.OllOG 0.00300 

0.002GO o.GcJ7OG ND 

0.00200 ti 0.00200 ND 

0.01000 ND O.OlOGO ND 

O.GlOGO ND 0.01ooo ND 

2.GGOOO 3.GGOOO ND 

b.f30000 5.GGGOo 

5.60000 2.4OOGO 

4.4OOGO 5.7OGGo 

l.OOOW ND l.OOGOG 

3.OOOGG ND 1.GGooo ND 

3. GOGGO 2. GO000 

G.01000 0.24000 ND 

2. boo00 

1.98OGO 

0.84GGG 

4.2OGGG 

G.00200 ND 

0.02Goo ND 

O.GlGOO NB 

O.OlGGG ND 

2.OGGGO ND 

4. OOGGO 

3. GO4GO 

3. lOGGO 

1.00000 ND 

1.00000 

2.GGdGG 

0.00100 ND 

l.!GOOG 

1.02OGO 

0.94OGG 

0.52oGG 

O.oG?Go ND 

0.00200 ND 

G.GlOGO ND 

O.GlOOG ND 

2.GGGGo ND 

2.GOwO 

3.9OGGO 

l.GGGGO 

l.GGGoo ND 

2.GGGGO 

5. GO000 

!5. OGGGO 

17.10oao 

19. OOOOG 

3.21GGo 

0.00400 

0.00200 

o.OO200 

O.OlGGO 

O.OlGOG 

2.GGGGO 

4. GO000 

4.4GGGG 

5.50400 

l.GGOGG 

10. GGOOG 

3. OGGOG 

G. 01000 G.03GGO 



PASE# 5 
03/04/91 

WWlETER REPORT BY WELLNUMBERW 

c, Gil ,k : 09 PEST CMTRDL AREA 
DATE : G2/05/84 TO 10/19/80 

PARANETERS UNITS 09-G; 09-03 09-04 09-05 09-06 G94S9 
------- ------ --- ------ -I_--- -- ------ 

DRMNIC IODINE 

KB 1242 

PC9 1248 

PC9 1254 

PCB 1260 

ND 

c 

i x, 

mgfL MI 

ND 

(5 

t 

mglL ND 

ND 

ND 

< 

mg/L ND 

ND 

ND 

< 

mglL ND 

ND 

ND 

t 

ngfi ND 

ND 

O.OlGOG 

O.GlGGG 

O.GlOOO 

0.00200 

o*GO200 

O.GlOOG 

0.01000 

G.GGo20 ND 

o.GQO20 ND 

o.GOG20 < 

O.OGO20 

o.ooo2o ND 

O.OGG2G ND 

0.0002G < 

0.00020 

0.00020 ND 

O.OGG20 ND 

G.GGG20 < 

O.GOG20 

G.OOG2G ND 

o*GoG2G ND 

G.27000 

0.45oGo < 

0.49000 .< 

0.19000 

0.01500 

0.02Goo 

G.04GGO 

o.oGo20 Iin 

G.GGO20 ND 

O.OGO20 < 

o.ooG2o ND 

o.GOO20 ND 

G.GOO20 ( 

0.00020 ND 

G,GGO20 ND 

o.oGO20 c 

O.GGG20 ND 

0.00020 ND 

O.GhOOO 

G.01000 q: 

G.OlOGG 

0.03900 

G.Ol5GO 

G.OlOGG 

O.OlGGO 

o.ooG2G ND 

0.00020 ND 

o.GGO20 < 

o.GoG20 ND 

0.00020 ND 

0.00020 4 

0.00020 ND 

0.00020 ND 

o.oGG20 .c 

o.OOG20 ND 

O~Goo20 ND 

0.02ooG 

O.GlOGG < 

0. 02000 i 

O.Gl4GO 

O.G2aGG 

0.02mo c 

G.03OOG < 

G.GoG2G ND 

o.GOO20 

G.OOG2G 

o.GoO20 ND 

G.00020 

o.GOO2o 

o.GGO20 ND 

G.00020 

0.00020 

o.oGG20 ND 

0 I 00020 

0.02oGG 

0.01000 < 

O.GlGGO < 

0. GO800 

0. Go4oG 

O.OlOG~ 

O.OlGOO 

O.GGO20 ND 

o.ooG20 ND 

0.00020 ND 

O.OGG2G ND 

0.02000 

O.OlGGO 

O.OlGGG 

0.05600 

0.021tGG 

0.04000 

G.G#GO 

G.OOG2G 

0.00020 

0.00020 

G. 00020 



.P%EX b 
03/G44/91 

@fiQAHETER REPORT EY WELL!!UIBER~S~ 

bill 
DATE 

: 09 PEST CONTROL AREA 
: 02/06/84 TO lOi!9/88 

PARARETERS UNITS G9-01 G9-G3 09-04 09-05 09-G6 09-09 
------------- -- ---- --e-e ---e--m ---- ------- ---------- 

PCB, TOTAL 

PHENOLS 

SODiUH 

ND G.OOG20 c 

/ \ 

q/L ND 

ND 

Ml 

i 

,' \ 

1:). Go020 

G.GGO?O ND 

G.GGO2G ND 

0. GGO2G i: 

G.GGO20 < 

G.OlOGO < 

0.01000 x 

G.OlOGG c 

G.OlOGG 

G.OO4GO ND 

0.05000 < 

O.OlOGG 

G.05GOO ( 

22. OOGGO 

lb. 00000 

<’ 

! 

q/i ND 

< 

ND 

< 

W 

SPECIFIC CDNDUCTANCE umhoicm 

23. OOGGO 

30. Go000 

4BG.GGGGG 

53G.GGGOO 

43G.GGOOG 

0.00020 C 

OmOGO20 ND 

O.GGG20 ND 

0.00020 i' 

G.OlGGG < 

0.01000 c 

0.01000 ! 

G.OlGGO ( 

O.GO4OG ND 

0.05000 < 

O.GlOOO 

0.05000 ( 

28.00000 

24.00000 

27.00000 

3G.GGGOG 

570. GGOOO 

530. GGGGO 

48O.OOGGO 

O.GOO?O i 

G.OGOM m 

G.OOGFJ ND 

O.GGO?O < 

0,GlOGO ! 

O.OlOGO < 

O.OlOGG c 

O.OlOGO .< 

o.GG400 ND 

0.05000 < 

O.OlOGG < 

o.G%Go ( 

2G.GGG% 

14. iWGO 

24.00004 

28. OGGGG 

87G.GGGGG 

79G.GOOOG 

75O.GOOGG 

G.OOG?O 

0.00020 ND 

0. GGG2G 

0. GGO2G 

O.OlOGG 

G.GlGGO 

O.GlGOG 

O.OlGGG 

O.GO4GO ND 

0.054GG < 

G.OlGGO 

0.05000 ( 

25.GOGGO 

4 1. GOGGG 

32.OOGGG 

34. GOGGG 

830.00'300 

630. OOGGG 

570. it0000 

0.04G20 ND 

0,004Go ND 

o.G!mo < 

OmG2OGO C 

G.G5GOG 

41. OGGGO 

42.OGoGG 

4A.OGOGG 

42.GOGOO 

710.GGGf10 

78O.GOGGG 

56G.OGGOO 

0. OGG2G 

0.00401 

0.055 

G.OlGGG 

G.05GGO 

:I, GGGGO 

b5.GGGao 

54.OGGGG 

39.OGOGG 

97O.GOOGG 

9GG.OGOGO 

6GG. GGOOO 



.PAGE d 7 
#3/#?/91 

WWf!tTEf? FiEP@ZT EY WEiLNl!MGER!S) 

bl. : 09 PEST CONTROL AREA 
DATE : #?/iWE4 TO !0/19/GG L . 

PARMHERS UNITS 09-M 09-03 09-04 09-05 09-06 #9-#9 
------- - --- m----e- --- -- ------ -------- ------- ----- 

545.#m## 540.00000 i#45.##### 805 I #o### 690. #o### 1#9#.##0## 

5980. ##ml 6940 * ##### 5#1#.#0##0 8750; ##### 5620. ##### 1133 I ##w 

563.03#uo 611.00000 760.00000 62 1 I owoo 

SULFfiTE mg/L 

TETR#fYDRWURaN mglL 

TOLUENE mg/L ‘, 

TOTAL ORGANIC %iLOSENS IngIL ( 

I 

TRANS-1,2-DI CI-URETHENE mg/L 1 

( 

49. ##### 

130. o#w# 

37.00000 

26.00000 

#.##l## 

#.##5## 

0. #Ol## 

#.##5## 

#.##5oo 

0. ##5## 

#.#l### 

0.00100 

0.00500 

eo. #m# 

110.N~00 

53. ##Q## 

78. #ooo# 

i 0. ##l## 

< 0. #l### 

c #.#OloO 

< 0. #l#o# 

0.55300 

0.65500 

#.67### 

#.114## 

#.82#0# 

0.52### 

120. ####o 

loo. ##o## 

140. ##### 

52.00000 

,.z 3. ##i#Q 

.: ‘.. 0.00500 

#.#-#6## 

( 0.00100 

< 0.00500 

0.03100 

0.02790 

0. c5000 

o.#ll;# 

0.05300 

#.#5### 

140. ##ooo 24#. ##### 25#.##### 

210. ####O 19#.##### 320.00000 

160. ##### 39. #o#N 3t.#tIxw# 

1450 I 00000 77. ##o## 2100.0w 

c G,oo5## 

c #.##5## 

0.02700 i #.##5## #.#49## 

#.#33## i 0 * 00500 #.#25## 

0, #590# 0. #lS## 0 8 #27## 

I :. #.##5## 



, PAGE i a 
#3/#4/91 

RMAIlETER REPBT BY WELLNtlMBER!Si 

k!It, : #9 PEST UIKTROL AREA 
DATE : #2/#6/94 T!-i l#/!?/$j /L 

PARAMETERS UNITS 
-------- -m--e--- -1--1 

TRAN!+1!3-DICMRDPRGPENE mg/L 

TR ICKMOETHENE ing/L 

TRICHLORGETt!YLENE Rig/L 

TRICHLOkDRUORMlETHAN Rig/L 

VINYL CHLORIDE 4/L 

VOLATILE5 SCAN 

XYLENE, TOTAL 

PH 

agii 

lTlg/L 

S.U. 

0.00100 < 

tf. ##5W ( 

0. ##l## 

0. ia 

0.00050 

#.#Q#5# 

#.#1### 

0.#070# 

#.##5o# 

#.#1### 

0.00100 ( 

#.#l### ( 

#.#1### < 

5.00000 SR 

0.00500 ( 

7. ooo## 

&.9000# 

6.90000 8. 

‘7.120(x, 

7.1#### 

0.00100 < 

#.#1#Q# i 

#.#5530 

0.39000 

#.2&### 

#.##l## 

#.l#o~# 

0.00290 

0.01000 

#.Oil## 

0.32000 #.#!l## 

#.18##0 0.00860 

#.21#0# #.#l### 

o,zxm #.#ll## 

0.16800 #.#1b#cI 

0.11000 0. #2#00 

#.##l#a < 

0.01000 c: 

0.02#0# < 

#.y335OO SR 

#.Ol### i 

b..WO’X 

b.ifJ~J 

16.00000 

b.S!OCIO 

4.50000 

O.##l## 

#.#1### 

#.#l#Q# 

0.00006 

0.00500 

b,b#QO# 

6.70000 

b.Sl##~:, 

6. a2000 

b.S#OOO 

09-05 09-06 09-09 
-I----- --se----- ----- 

0. Go890 

#.#048# 

0.010c0 

#.027## 

#.NlSO? 

0 * 02(:,(~ 

ND 

6. bO##O 

6.40000 

6. b?#O# 

6.08000 

b.l#o## 

6. ?##l)# 

5.7OwO 

7.05000 

iJ.oow 

0.00500 

#.#l### 

5 8 #cw# 

0. #050# 

&.4@## 

6. ##OO# 

&.79### 



PAGE t 9 
#3/04/91 

~~J%lETER REPORT BY WELLNl!MMR(S) 

Si+, 

DATE 
: 09 PEST CONTROL AREA 
: #?i#blB4 TD !#/lQ/I% . I 

. 

PARMETERS 
---- 
pH, Field 

WITS #9-#I 09-03 09-M 09-05 #9-c% 09-09 
------ ---- _-_-------- ------- ---------- --------- ----- ----e-e- 

S.U. 7. oc000 6.40000 &.3###0 6.60000 5.9Ow# &.20### 

7.5oocc 6.70000 &.8#### 6.70000 6.10000 &.5#### 

Y 5OOf!# . . 6.70000 8.9OiWO 8.100#0 9.20000 8.40### 





- .I r i .,-T--,7 -2-i&“+!- 
8, ., .-. -7; 

#jS 

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

:!92:$ (Qy- 13 +-j, &A :.9- 12 

--_--_--^-_- ----------- ------------- ------------- 

i:. $#o::iil 



-,..*... ----. 
-.;;fl.,k ; L>S $iTf +o; f-f+<); f-$q..i; p-j . . $9-11 ,r 

. rl I ri Cj4’-?i 

--~-------------------------- ------- ------------ ------------ ------__----- -------_-_- --------_-___ ----------_ 
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FINAL DRAFT PCA/R-150 TANK SITE 

APPENDIX E 

IN5 170 023 498 
FEBRUARY 1992 

PROPOSED GROUND-WATER ASSESSMENT PLAN FOR R150 
TANK STORAGE CLOSURE 
PEST CONTROL AREA 



Presnell Garver Garver l A Joint Venture 

St7 Wool Ormaby l Loulmrlllo. KwWsky 40203 
sot l 837-2sos 

October 2, 1984 

Division Engineer 
U. S. Army Engineer Division, Huntsville 
Attn: HNDED-PM/Stan Lee 
106 Wynn Drive 
Huntsville, Alabama 35807 

Re: Closure Plan for the R-150 
Tank Site, NWSC Crane 

Crane, Indiana 
Contract No. DACA87-84-C-0050 

Gentlemen: 

In compliance with paragraph 3.12 Appendix A, Annex B of the Scope of 
Work concerning closure of the R-150 site, the following attachments are 
submitted with this letter. 

Attachment 1: Plan For The Closure of The R-150 Tank Site, NWSC Crane, 
By The Interim Status Standards of 40CFR 265. 

Attachment 2: Synopsis Of Actions Taken By NWSC Crane To Close The 
R-150 Tank Site. 

Closure of a "tank" under 40CFR 265 consists only of removing all 
hazardous wastes and hazardous waste residues from the tank, any 
discharge control equipment, and any discharge control structures. 
Attachment 2 suggests that the requirements of 40CFR 265 have been met 
and exceeded due to complete removal of the tank itself. Furthermore, 
all removed wastes, etc., appear to have been managed as hazardous 
wastes elsewhere. 

Since the R-150 tank no longer exists, compliance with all of the 
closure requirements of 40CFR 265 would be "after the fact." 

P.O. 80% C-SO Llwonlh A B*tt*ry . Llttl. Rock. Arkanmm . 5011376-3633 

6725 Buford Hlohway. NE l SW. 116 l Atlmta, Georglm 30341 l 404/4SS-9375 

NO. 11 Kroger Ex~cutlv~ Contw . NorloIh. Vlrplnla 23502 l 804/461-7000 
CloneEd Prof..~lonel Park . Ldwmrdrrltl.. Illlnols 62025 l 618/6S(I- 4448 



Division Engineer 
U. S. Army Engineer Division, Huntsville 
October 2, 1984 
Page Two 

The provisions of this letter and attachments reflect an amendment to 
the existing NWSC Crane Center-Wide Closure Plan. 

Sincerely, 

PRESNELL GARVER GARVER 

16 ' ack Brashear, P.E. 

JNB/lw 
84-1480-000 
Attachments 
cc: CO, NavSeaSysCom 

CO, NoDivNavFacEngComMese 
CO, NWSC Crane/Andrews 
DRCIS-A 
DRCIS-RI-IC 
DRSHC-ISE(R) 
HSHB-ES/HSHB-EA 



ATTACHMENT 1 

PLAN FOR THE CLOSURE OF THE R-150 TANK SITE, NWSC CRANE, BY THE INTERIM 
STATUS STANDARDS OF 40CFR 265. 



PLAN FOR THE CLOSURE OF THE R-150 TANK SITE, NWSC CRANE, BY THE INTERIM 
STATUS STANDARDS OF 40CFR 265. 

. 
CLOSURE. 

1265.1101. Applicability. 

(a) This closure plan pertains to the tank at Storage Lot R-150 on the 
premises of NWSC Crane. 

(b) Post-closure requirements do not apply because the tank is not a 
disposal facility. 

1265.1111. Closure Performance Standard. 

(a) Closure of the tank will negate tha need for furthtr maintenance 
becausa the tank will ba removad and transported to a RCRA permitted 
facility of f-NWSC Crane for final management. 

(b) Human health and the environment will be protected from the effects 
of the tank because the tank site will be decontaminated and will be 
certified “clean” by sampling and analysis. 

J265.1121. Amendment of the Plan. 

(a) WSC Crane will keep this closure plan and all revisions on the 
facility until closure is completed and certified. 

(1) The tank will be finally closed upon its removal. The term 
“partial closure” does not apply. The maximum extent which will be 
unclosed during the operating life of the tank is the tank only. In 
accordance with 40CFR 265.197, Closure of Tanks, all wastes and waste 
residues will be removed from the tank and appurtenances at the time of 
closure. 

(2) The estimated maximum amount of wastes in the tank is 37,000 
gallons. 

(3) The tank and appurtenances will be removed. The tank is below 
ground; therefore, soil around the tank will be sampled and analyzed for 
the presence of hazardous waste constituents. Soil will be removed and 
managed as a hazardous waste, if necessary, to the extent that testing 
and analysis indicates that the site is “clean.” 

(4) It is estimated that closure will begin in 1983. Closure 
operations will be completed within 180 days from the onset. 

(b) NWSC Crane will amend this plan within 60 days if any changes in 
the plan occur. 

(c) WSC Crane will submit this plan to the US EPA Regional 
Administrator at least 180 days prior to the onset of closure 
operations. 
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(d) NWSC Crane will modify this plan or submit a new plan if so 
directed by the Regional Administrator. 

1265.1131. Time Allowed for Closure. 

(a) NWSC Crane wi’ll remove the tank, all appurtenances, wastes, waste 
residues, and all other contamfnated soils or materials within 90 days * from the time the tank is last operated. 

(b) Closure will be completed within 180 days after such operations 
begin. 

1265.1141. Disposal or Decontamination of Equipment. 

When closure is complete, the tank, all appurtenances, wastes, 
waste residues, and all other contaminated soils or materials will be 
transported off-NWSC Crane for management as hazardous waste. All 
equipment used during closure operations will be decontaminated by an 
appropriate method. Any decontamination solution or wastes will be 
containerized and managed as hazardous wastes. 

1265.1151. Certificate of Closure. 

NWSC Crane will submit to the Regional Administrator certification 
by both NWSC Crane and a registered professional engineer that the tank 
has been closed in accordance with the approved closure plan. 

POST-CLOSURE. 

1265.1171. Post-Closure Care and Use of the Property. 

This paragraph and related paragraphs 265.118 through 265.120 do 
not apply to this closure plan because the tank is not a disposal 
facility. 

1265.197). Closure of Tanks. 

The requirements of this paragraph are addressed in paragraph 
265.114 of this closure plan. 
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AllACHMENT 2 

SYNOPSIS OF ACTIONS TAKEN BY NWSC CRANE TO CLOSE THE R-150 TANK SITE 
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The following synopsis represents information available concerning the 
actual closure of the R-150 tank site at NWSC Crane. These actions 
occurred between May 9. 1983, and January 25, 1984. 

May 9 and 10, 1983. NWSC Crane shipped 27,245 gallons of PCB 
contaminated oil sludge/water from the R-150 tank via DPDO contractor. 

. 
August 31, 1983. Collected two soil samples adjacent to the R-150 tank. 
These two samples were collected around fill pipe and manhole, which 
should have been the most contaminated areas. These samples were sent 
to Chemical Waste Management laboratory for analysis. 

September 23. 1983. NWSC Crane shipped 4,300 gallons of PC8 liquid 
(greater than 550 PPM) contaminated with l,l,l trichloroethane (12 
percent for incineration only) to Emelle, Alabama. (Reference Chemical 
Waste Management Company, Manifest No. 76346). 

September 27. 1983. An itemized account follows: 

(a) Began excavation to remove R-150 tank. 
(b) Shipped 38 c-y. in two loads to Emelle, Alabama. (Manifest Nos. 

76347 and 55161) 
(c) Stockpiled remainder of R-150 excavation soil in the area adjacent 

to the tank site. 
(d) Collected soil samples around the tank during excavation. 

Due to sides of hole caving in, collected soil samples from 3 places. -_ 

September 28, 1983. An itemized account follows: 

(a) Removed 1,000 gallons of PCB (greater than 500 PPM) contaminated 
oil (containing l,l,l trichloroethane). Shipped to Emelle, 
Alabama. for incineration. 

(b) Replaced excavated material into the hole. 

September 29, 1984. Shipped tank by lowboy semitrailer to Chemical 
‘Waste Management, Emelle Facility, Emelle, Alabama. Manifest No. 76348. 

November 3. 1983. Sampled water in the hole at R-150 where the tank had 
been. 

November 9. 1983. Received “ok” from Illinois EPA on disposal of soil. 
The Illinois EPA gave approval for disposal of the soil from around the 
tank at Chemical Waste Management Landfill CID located Calumet City, ’ 
Illinois. This approval based on analyticanesults. Illinois EPA 
Waste Stream #831808. 

December 19, 20. and 21, 1983. An itemized account follows: 

(a) Pumped approximately 25,000 gallons of water out of hole and hauled 
to a NWSC Crane sanitary sewer. 
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(b) Began to remove contaminated dirt from the hole and placed into a 
bermed area adjacent to the hole. 

(c) Approximately 25,000 gallons of water were hauled to a sanitary 
sewer. 

. December 21, 1983. Shipped five loads of contaminated soil. Total 
weight = 116.58 tons. (95 c.y.> 

December 22. 1983. Shipped 13 loads of contaminated soil. Total weight 
= 236.65 tons. (246 c.y.) 

December 23, 1983. Shipped two loads of contaminated soil. Total 
weight = 34.87 tons. (38 c.y.) 

January 5, 1984. Shipped three loads of contaminated soil. Total 
weight = 50 tons. (63 c.y.) 

January 6, 1984. Shipped two loads of contaminated soil. Total weight 
= 20.4 tons. (36 c.y.) 

January 9. 1984. Shipped two loads ‘of contaminated soil. Total weight 
= 43.62 tons. (40 c-y. ) 

January 25. 1984. Shipped one load of contaminated soil. Total weight 
= 7.8 tons. (5 c.y.) 

Manifests to show “Waste Contaminated Soil -- Hazardous Waste Nos. FOOl, 
FO02; Hazardous Waste Solids No. ORM-6” 

The preceeding synopsis was composed f ram notes furnished by NWSC Crane. 

Fill dirt was obtained on-site and used for fill where contaminated dirt 
has been excavated. 

Visual inspection of soil around tank when excavating site on September 
27, 1983, showed very little if any indication of contamination. Areas 
that showed some indication of contamination were two soil samples. It 
was felt by Crane and Chemical Waste Management representatives that 
worst area of contamination was around fill pipes and manhole. Samples 
were taken there for analysis. 
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Indiana Department of Environmental Management 
Office of Solid a.nd Hazardous Waste Management 
Plan Review and Permit Section 
ATTN: Mr. Tom Linson 
105 South Meridian Street 
Indianapolis, IN 46225 

Gentlemen: R -!50 ?-ANY -3!rrG UOSLc4E PLt+b.J : Gs?.chaO b.dfinp As;4=sgq~FjL 

As requested in your correspondence dated January 9, 1989, Naval 
Weapons Support Center (NWSC) Crane is submitting a proposed 
Ground-Water Assessment Plan for R-150 Tank Site. This 

. . a.ss.essment.,plan nas, c&e in.,your ,office .on. April .&O, ,.19,8,9... .On 
April 5, 1989, Mr. Jim Hunsicker in a telephone conversation with" '."% 
Ms. Debbie Dubenetzky requested a sixteen day extension on the 
aforementioned date which would make it now due April 26, 1989. 

NWSC Crane requests that deficiencies or comments regarding the 
R-150 Ground-Water Assessment Plan be forwarded to 
Mr. Jim Hunsicker by June 1, 1989. 

NWSC Crane point of contact is Mr. Jim Hunsicker, Code 0924, 
telephone 812-854-3114. 

Sine r 1 , 

~ 

.' . 17 
,..- -7.- .: :. _i.. d'..., : ._ . I- -. 1 _,: . . L 

.I.‘. ..li ;.*. I .:. ;c. ;.J 
I‘.-. . ., 
‘.J ,.... S..i!S. 

/ 

. ,t. 
.. :-’ l-,;i:,- -2,’ 

. * 

Ground-Water Assessment Plan 

copy to: 
Region V EPA (C. Witt) 

ndiana Department of Environmental Management (T. Miller) 
ORTHNAVFACENGCOM, Philadelphia (Code 14) 
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for R-150 Tank Storage'Closure, .' 
Pest Control Area 

1. The Indiana Depa:rtment of Environmental Management (IDEM) 
(reference letter of January 9, 1989 to James Hunsicker) requests 
an assessment plan to determine the rate and extent of the 
"plume" of contamination issuing from the vicinity of the tank 
excavation at the Pesticide Control Area, WWSC Crane. The 
project is identified as the 
earlier correspondence betwee 
removed from its position on 27-28 September, 1983. The 
excavated contaminated soil was placed back into the excavation 
and removed for disposal in a secure landfill off-site in 
December of 1983. The tank was 11 ft wide by 35 ft long. The 
base of the tank was reportedly 15 ft deep. IDEM suggests using 

. . as indicators the compounds trichloroethylene (TCE) and 
trichioroethane; faE$f "al&' .r'e.@f'r&s. that. the. source ,of .4&e :.-' ., . , 
contamination nplumenq be determined. Figures 1 and 2 show the 
locations of NWSC Crane and the Pest Control Area. 

2. Figures 3 and 4 are contaminant concentration maps for TCE 
and trichloroethane, resp. for Apr. 19-20, 1988, the latest 
available water monitoring period. Figures 3A and 4A show 
concentrations of the compounds in each well for January, 1988 
sampling. The concentration levels are contoured in Figures 5 
through 8. WTlP through WTBP are wells'emplaced by Hunt in 
summer of 1986 (Hunt's data is presented in Appendix 1 and 
include boring location maps, geologic cross sections and a water 
level contour map). Tabulations of TCE and trichloroethane and 
for all analyzed compounds and parameters are presented in 
Appendix 2. WT5P is near the center of the tank excavation. 
Well WT3P, located 40 ft south of the tank excavation, has the 
highest concentration of TCE and a relatively high concentration 
of trichloroethane among the monitoring wells. Well WT4P is also 
relatively high in concentration of the two compounds. Hunt's 
piezometric surface contour map (Appendix 1) shows a mounding in 
the tank excavation and a general gradient to the WNW. The 
mounding possibly has driven contaminants locally to the south 
and east toward wells WT3P and WT4P. Concentrations generally 
decrease to the west. Well WT6P, 182 ft to the east and up- 
gradient, is clean (no indicator compounds detected). Hunt's 
hydrogeologic cross sections and the well logs (Appendix 1) 
indicate that ground-water flow occurs in an approximately 1 ft 
thick coal bed. The piezometric surface is artesian near the 
excavation site. 

3. Well 9-3-81, located approximately 400 ft SW of WTSP (Figures 
3 and 4) also shows concentrations of the indicator compounds 
higher than most of the other wells. An approximate "plumeV1 
boundary around well 9-3-81 was determined from limited well data 
by Dunbar in 1984. There is some question concerning the source 
of the contamination in well 9-3-81. I.e. is the well near 

' 1 
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it and the tank excavation area ? - Mea&red levels of the 
indicator compounds historically have been relatively high in the 
well, which indicates that the well probably samples a source 
other than that at the tank excavation site. 

4. Additional wells should be installed to adequately define the 
contaminant "plume"' or distribution, especially around the zone 
of high-concentration defined by wells WT3P and WT4P. Figure 9 
presents suggested locations for six additional wells. Proposed 
wells l-4 will provide information on the extent of contamination 
in the aquifer around WT3P. Well 5 will better define the 
geology and the degree of contamination toward well 9-3-81. Well 
6 will confirm or refute the assumption that contamination does 
not extend up-gradient toward WT6P. All existing wells will also 
be monitored and sampled. Proposed wells l-3 are approximately 

'.: 2. ; 50 .:ft -and. wells 4:.and. 5 approximatel.y, 100, ft ..frsm we.l.1 .WT3PP,, ,_, .,,, 
Well 6 is to be placed midway between WT4P and WT6P. 

5. All proposed well~%%&%e%;;;?ed and should extend 5 ft 
into the-shale below the water-bearing coal bed and sandstone 
(the screened zone in existing wells WTlP-WT6P). The upper 
aquifer (sandstone and coal). should be cased and the casing 
grouted into the upper l/2 ft of shale before the drill is 
advanced the required 5 ft into the shale, in case the shale is 
less than 5 ft thick. 

6. A map will be prepared from monitoring data of all wells 
after the first sampling round to show contoured contaminant 
concentrations and **plume" geometry. Hydrogeologic cross 
sections will alscl be prepared. 

7. A tentative schedule for beginning installation of these welU 
would be July 1, 1.989. 
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ADoencll x i . Meawred contamination levels in Pest Control Area 
wells ~ 1CE and 1 richloroethane and all analyzed comficwnds/parameter:. 

_. 





09-q 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
09-01 
no.nl 

iM6j85 . i ,1 ,I-1RIClkO~OETHINE ‘. 
01/16/85 l,l-DICHLOROETHANE 
01/M/85 1, I-DICHLOiWETNENE 
01/16/85 1 ,l-DICNLOROETHENE 
01/16/8S 1,2-DICNLOROIETNANE 
01/16/85 1,2-DICNLOROPROPRNE 
01/h/85 2-CHLOROETHYL VINYL ETHER 
01/16/85 ACROLEIN 
01/16/85 ACRYLONITRILE 
01/16/85 BENZENE 
01116f 85 BROtlOOFOR!! 
01/16/85 CAREOM TETRACHLORIDE 
01/16/85 CHLORIDE 
01/16/85 CHLOROBENZENE 
01/16/85 CHLDRODIBRO?lOHETHRNE 
01/16/85 CHLDROETHANE 
01/16/85 CHLORDf ORR 
01/16/85 CIS-1 ,J-DICHLORDPROPENE 
01/16/85 CONDUCTANCE, Field 
01/16/85 CONOWIINCE, Lab 
01/16/85 DICHLORO8RO~Ot!ETHANE 
01/16/85 OICHLORODIfLUOROfiETNlNE 
01/16/85 ETHYL BENlENE 
01/16/85 IRON 
01/16/85 MNGANESE 
01/16/85 RETHYL ERORIDE 

, ol,/lb/8> JETHYL CHLORJDE 
01/16/8S l!ETH~lENE CliLORIiE ” . 
01/16/85 ORGANIC CARENON, TOlRL 
01/16/85 PHENOLS 
01/16/85 SODIM 
01/16/85 SULFATE 
01/M/85 TETRACNLOROElNENE 
01/16/85 TOLUENE 
01/16/85 TOTAL ORGANK HALOGENS 
011 lb/85 TRMS-1 1 2-DIKHCOROETHENE 
ol/lb/8s TRAHS- 1,3-DICHLORDPRO?fYE 
01/16/85 TRICHLOROETHENE 
01/16/85 TRICHlDROf LUOROHETHRNE 
01/16/85 VINYL CHLORIDE 
01/16/8S pH, Lab 
Ob/ 18/85 CONDUCllNCE, Lab 
D6/18/85 ORGAN!: CARBON, TOT RI 
C6j18/85 ORGANIC CARIBON, TOTAL 
06/18/es TOTAL DR6RNlC HALOGENS 
D6/18/85 pH, Field 
06/18/85 pH, Lab 
02/04/86 CHLORIDE 
02/04/86 IRON, TOTRL 
02/04/86 MHGANESE 
02/04/86 ORGANIC CARBON, TOTAL 
02/04/86 PHENOLS 
02/04/8b SODIUN 
02/04/86 SPECIFIC CO~NDUCTANCE 
02104/86 SULFRTE 
02/04/86 VOLlTILES SCAN 
02/04/86 PH 
02/04/8b ORGINIC BROHINE 
nslnrlrrc, nawl1r CHI nAlHf 

@9/L 
@9/L 
r9lL 
r9/L 
l9lL 
Q9lL 
1911 
BP/L 
89/L 
1911 
19/l 
r9lL 
1911 
@9/L 
89/L 
1911 
y/l 
unholcl 
urho/cr 
#9/L 
(l9/L 
fig/L 
r9lL 
@9/L 
1911 
w 
@9/L 
@9/L 
@9/L 
r9/L 
09/L 
fig/L 
lQ/L 
@9/L 
(1911 
19/L 
#9/L 
#9/L 
@9/L 
S.U. 

. 

urho/cl 
1911 
@9/L 
@9/l ( 
S.U. 
S.U. 
r9/L 
&9/L 
r9lL 
rg/L ND 
mg/l ND 
1911 
who/cm 
1911 
rg/L ND 
S.U. 
rg/L ND 
ma/l ( 

0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.10000 
0 * 10000 
0.00100 
0.00100 
0.00100 
1.00000 
0.00100 
0.00100 
0.01000 
0.00x00 
0.00100 

800.00000 
460.00000 

0.00100 
0.01000 
0.00100 
0.08000 
0.38000 
0.01000 
0.01000 o~ool~o - .. . i’ _... 

10.00000 
0.05000 

16.00000 
130.00000 

0.00100 
0.00100 
0.00500 
0.00100 
0.00100 
0.00100 
0.00100 
0.01000 
1.50000 

450.00000 
3.10000 
3.10000 
0.00500 
a .50000 
7.70000 
1.00000 
1.30000 
0.04000 
1.00000 
0.01000 

23.00000 
430 .ooooo 
37 .ooooo 
5.00000 
1.00000 
0.01000 
0.01000 



., . . 
--I *.’ -- 

- - _ 
09-01 06/17/86 SPECIFIC CONDUCTANCE 
09-01 06/17/86 pH 

* ’ 9p-01 06/17/86 ORGANIC EROHINE 
:. : . .‘C’.. 
. . .,: :; . . 1: .:.09’01 .: ;i> -f@/+ ‘ORGt+.C C!t+fJNJ .;.. : ; . . . 
:: . . . . 

(jpp’\ i::.., . . 
. . .-Q&[jj/@ ’ Of~~f+c” JbDtN? ‘:‘: .:$” ‘;.‘- 

09-01 09/i6/86 
09-01 09/16/86 
09-01 09/16/86 
09-01 09116186 
09-01 09/16/8b 
09-01 09/16/86 
09-01 09/16/!36 
09-01 02/21/87 
09-01 02/21/87 
09-01 02121187 
09-01 02/21/87 
09-01 02121187 
09-01 02/21/87 
09-01 02/21/87 
09-01 12/04/fl7 
09-01 12/04lBT 
09-01 12/04/87 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/ee 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/86 

. . . 09.-01 .61/26/,88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01126188 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/08 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/M 

09-01 01/26/M 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/M 

809-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/M 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/86 
09-01 01/26/M 
09-01 01/26/88 
09-01 01/26/88 
09-01 01/26/08 
09-01 01/26/M 
09-01 04/20/M 
09-01 04/20/88 

1, i, jlTdICHLO~RDETHbNE *I 
TRICHLOROEIHILENE 
PCS 1242 
PCE 1248 
PCS 1254 
PC8 1260 
PCB, TOTAL 
l,l,l-TRICHLDROETHANE 
TRICHLOROETHYLENI 
PC8 1242 
PC0 1248 
PCB 1254 
PC8 1260 
PCB, TOTAL 
PCR, TOTAL 
TRICHLOROElHYLENE 
1,l ,I-TRICHLOROETHANE 
PR 
SPECIFIC CONDUCTANCE 
OR6aUIC CRRBDN, TOTAL 
TOTAL ORGANIC HaLOGEMS 
IRON 
HANGANESE 
SODIUtI 
SULFATE 
CHLORIDf 
PHENOL. 
PCB, TOTRL . c 
1 ,I, I-TRICHLOROETHaNE 
TRICHLOROElHYLENE 
CNLOROHETHRNE 
BROIM TKMf 
VIH\LCHLDRIDE 
CHLOROETHLNE 
HETHYLENE CHLORIDE 
1, I-DICHLORDETNENE 
1, I-DICHLORDETHANE 
TRAMS-1,2-DICHLOROEIHENE 
CHLOROF ORh 
1,2-DICNLORUETHANE 
1 , l,l-TRICHI.DRDETHRHE 
CARBON TETRACHLORIDE 
BROHODICHLOAOIIETHRNE 
1,2-DICHLORBPROPRNE 
TRAMS- 1,3-OICHLOROPROPENE 
TRICHLOROETHENE 
DIBRO1IOCHLOROltETHANE 
I, 1,2- TRICHLOROETHIINE 
BENZENE 
CIS-1,3-OICIHLOROPROPENE 
BROROF ORN 
TETRACHLORDETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
XYLENE (TOTRL) 
PH 
SPECIFIC CONDUCTANCE 

“ihO/CB 545.00000 

umho/cr 
r9ll 
@9/L 
89/L 
&9/L 
@9/L 
@9/l 
89/L 
1911 
lp/L 
r9/L 
@9/L 
@9/L 
q/L 
BOIL 
r9lL 
@9/L 
89/L 
1911 
IQ/L 
@9/L 
#9/L 
@9/L 
rg/L 
19/L 
rg/L 
8911 
r9lL 
DO/L 
@9/L 
DO/L 
@Q/L 
@P/L 
89/L 
890 
m9/L 
r9lL 
89/L 
BP/L 
S.U. 
umho/cm 

1. .. 
< 
ND 
ND 
ND 
ND 
ND 
< 
< 
< 
< 
( 
( 
< 

< 
< 
< 

S.U. 6.90000 

< 

< 

< 

< 

< 

( 

< 

< 

< 

< 

< 

( 

< 

< 

( 

< 

( 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

0.00050 
0.00020 
0.00020 
0.00020 
0.00020 
0 * 00020 
0.00050 
0.00050 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 
0.01000 
0.01000 
6.90000 

5980.00000 
2.00000 
0.01000 
0.18000 
0.00500 

30 .ooooo 
26 .OOOOO 
1.00000 
0.05000 o~olooo” ” . . ‘. _ . 

0.00500 
0.00700 
0.01000 
0.01000 
0.01000 
0.01000 
0.00200 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
7 # 12000 

563.00000 



“, “I “T, L”, Y” . ,. ,” . . . . _.“““. _” _ 

09-01 04/20/88 TRICHLOROETHYLENE .9/L 0.00500 
09-02 01/16/85 . CHLORIDE &9/L < 1.00000 
09-02 : 01/16/85 ~CONDUCTIWCE, Field urho/cm 830.00000 : 

.(. : . .,. 7. .“. . -.Oh02. :i: : r ~~:-~,f~l6#i :CO)ID~T.CINCE,;.Lrb. . ..<:.:‘..:. . . .: $io/cr~:~, . :.. :‘; ?>S+TOUOO . he .: -,: . . ,:. t ‘: :.;. ‘., ;-: : ,, . . ., ! :. 
-.. _.‘. :. 

. &(jj ‘.‘:;; ol/f~/&‘: :‘if@fi’.“, “:‘; ’ . :‘-.. i;. . . $2. *. . . ..;: ..::. .:. 
. ._.. . . . 

OS-ii . 
. :‘:* :.’ .~~..~.~g~~,~‘:;~;.~.~.‘.; .: ‘;:$;($ :..‘.: -*f% . 1’: I), y...:*;“ts “.,:’ :’ .i ,. .: . ,,:, 

,. II. ._. 
. 

09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 

., op-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-02 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
no-nr 

01/l~/as 
01/16/85 
01/i6/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
06/19/85 
06/19/85 
06/19/85 
06/19/85 
06/19/85 
02/05/86 
02/05/86 
02/05/06 
02/05/66 
02tOS/86 
02/05/86 
02/05/86 
02/05/B6 
02/05/86 
02/05/86 
02/OS/86 
02/OS/B6 
06/17/86 
06117186 
06/17/86 
06/17/86 
06/17/86 
06/17/86 
01/28/BB 
01/28/88 
01/28/88 
01/28lee 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/26/88 
01/28/88 
01/16/85 
01/16/8s 
01/16/85 
Ol/lb/ES 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/8s 
01/16/es 
Ol/lb/BS 
01/16/85 
01/16/85 
61 /IL/Q< 

ir’riN6riNEsi - . . . . 

ORGt9NIC CARBUN, TOTRL 
PHENOLS 
SODIUH 
SULfATE 
TDTfiL ORGANIC HIILOGENS 
pH, Lab 
CONDUCTANCE, Lab 
ORGANIC CARBON, TOTIlL 
TOTAL ORGANIC HALOGENS 
pH, field 
pH, Lab 
CHLORIDE 
IRON, TOTAL 
PIANGANESE 
DRGANIC CARBON, TOTAL 
PHENOLS 
SODIUH 
SPECIFIC CONI)UCTANCE 
SULFATE 
PH 
ORGANIC BRDKLNE 
ORGANIC CHLDRINE 
ORGANIC IODINE 
ORGANIC CI\RBDH, TOTAL 
SPECIFIC CONDUCTANCE 
pH . . 
ORGANIC BROfliNE 
ORGANIC CHLOIRINE 
ORGIINIC IODIlHE 
PH 
SPECIFIC CONDUCTANCE 
ORGIINIC CARSON, TOTAL 
lETAL ORGAnl’L HALO6ENS 
IRON 
WANGANESE 
SDDIUR 
SULfATE 
CHLORIDE 
PHENOL 
I, 1, I-TRICHLOROETHANE 
I,! ,2,2-TETfiACHLOROETHRNE 
1,1,2-TRICHLDROETHfiNE 
1, I-DICHLOROIETHANE 
1 ,I)-DICHLDMETHAWE 
1,2-DICHLOROPROPANE 
2-CHLOROETHYL VINYL ETHER 
ACROLEIN 
ACRYLONITRILE 
BENZENE 
BROfiOFORtl 
CARBON TETRACHLORIDE 
CHLORIDE 
CHLOROBENZEI~E 
CHLORODIBROflOHE THANE 
CHLOROETHM 
CHLOROFORH 
ClS-I ,3-DICIHLOROPROPENE 
rnunllrTbwr FirId 

no/i 
89/L 
U9/L < 
r9tL 
89/L 
@9/L 
S.U. 
unho/cn 
no/L 
1911 < 
S.U. 
S.U. 
89/L 
89/L 
I9iL 
rig/L ND 
@9/L 
IOIL 
unho/cn 
r9lL 
S.U. 
rig/L ND 
89/L < 
@9/L 
89/L 
unho/cn 

. .s,u* 
rig/L ND 
89/L ( 

r9lL 
S.U. 
unho/ca 
8911 
r9lL < 

89/L 
@9/L 
r9lL 
89/L 
89/L 
r9lL < 

1911 
89/L ( 

fig/L < 

BOIL < 

V41L < 

@9/L ( 

8911 ( 

no/L < 

r9lL < 

n9l’l ( 

rg/L < 

89/L ( 

rg/L ( 

r9lL < 

(19/L < 

r9/L < 

fl9lL < 

rg/L < 

urho/cr 

8.20000 
0.05000 

14.00000 
78 .OOOOO 
0.01900 
6.60000 

440.00000 
5.10000 
0.00500 
7.90000 
6.80000 
9.00000 

28.00000 
23.00000 
1.00000 
0.01000 

14 .ooooo 
430.00000 
39.00000 
6.300~00 
0.01000 
0.01000 
0.06000 
5.00000 

620.00000 
: 6.10000 . . 

0.01000 
, . 

0.01000 
0.01000 
6.90000 

5980 .OOOOO 
3.00000 
0.01000 

24.60000 
16.40000 
17 .ooooo 
23.00000 
58.00000 
0 * 05000 
0.03900 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.10000 
0.10000 
0.00100 
0.00100 
0.00100 
1.00000 
0.00100 
0.00100 
0.01000 
0. oa100 
0.00100 

810.00000 



UY’UJ VI/ AO/O> Y*w,L"n"YnYo"IIL ot*rnat. -,, - -.-v--m 
09-0s 01/16/B DICHLDRODIFLUOROHETHfiNE w/L < 0.01000 
oq-03 01/16/SS ETHYL BELIZEHE mg/L < . 0.00100 

.01/16/85 IROW ’ 
.: . . :, ;. 

09-03. 
. .::. . . .+....I ;. @.03 :ic di./pJ#5:~~*.@6~EsE “y.::: :::” ‘1;. 

: : , .: ‘09-03:. '. i)&es. .:. ~E'T~~~-$ilii~j[D~:~ :: .- :.".+ . . 
‘*09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 

. . .09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
no-fit 

01/16’/85’ METHYL CtiLORiDE . ’ ’ 
01/16/8S HETHYLEHE CHLDRIDE 
01/16/85 ORGANIC CAR80N, TOThI 
01/16/85 PHENOLS 
01/16/85 SODIUtl 
01/16/85 SULFATE 
01/16/85 TETRACHLOROETHENE 
01/16/85 TOLUEHE 
01/16f85 TOTAL ORGAHIC HALOGENS 
01/16/85 TRAMS-1,2-DlCIHLOROElHENE 
01/16/85 TRAWS- 1,3-OICIHLOROPROPEWE 
01/16/85 TRICHLOROETHENE 
01/16/85 TRICHLOROF LUOROHETHANE 
01116185 VIWYL CHLORIDE 
01/16/85 pH, Lab 
06/18/85 COWDUCTAHCE, Lab 
06/18/85 ORGANIC CARSON, TOTAL 
06/18/85 TOTAL ORGANIC HALOGENS 
06/18/85 pll, Field 
06/18/85 pH, Lab 
02/05/86 I,1 ,I-TRICHLDROETHAWE 
02/05/86 l,l-DICHLOROETHANE 
02/DS/86 CHLORIDE 
02/05/86 CIS-1,2-DlCHLOROETHENE 
02/05/86 IRON, TOTAL 
02/05/86 NAWGANESE 
02/05/8b ~DRGAIIIC .CARBON, FOTfiL . 
02(05/86 PHENOLS 
02/05/86 SODlUtl 
02105186 SPECIFIC COHDUCTANCE 
02/05/86 SULfATE 
02/OS/86 TRANS-1,2-DIICHLOROETHERE 
02105186 TRlCHLOROETHENf 
02/05/86 VOLATILES SCRN 
02/05/86 PP 
02/05/86 ORGANIC BROHINE 
02/05/86 DR6AHIC CHLORINE 
02105186 ORGANIC IODINE 
06/17/86 ORGANIC CARSON, TDTllL 
06/17/86 SPECIFIC CONDUCTANCE 
06117186 PH 
06/17/8b ORGANIC BROMNE 
06/17/86 OR6ANlC CHLORINE 
06/17/86 ORGANIC IDDIWE 
09/16/86 1 ,l, I-TRICHLOROETHANE 
09116186 TRICHLDROETllYLENE 
09116186 PC8 1242 
09/16/86 PCS 1248 
09116186 PC8 1254 
09116186 PC8 1260 
09/ 16186 PCS, TOTllL 
02/21/87 1,l ,l-TRICHLOROETHANE 
02/21/87 TRICHLOROETHYLENE 
02/21/07 PC8 1242 
02/21/87 PCU 1248 
02/21/67 PCB 1254 
02/21/87 PC8 1260 
02/21/87 PCS, TOTAL 
I 9 Inr Ia7 ofw mbf 

rg/L * i 
W/l ( 
w/L 
w/L ( 
w/L 
w/L 
rg/L ( 
w/L < 
r9/L 
W/L 
@O/L ( 
w/L 
no/L ( 
wl/L ( 
S.U. 
who/cm 
q/L 
w/L 
S.U. 
S.U. 
w/L 
v/L 
fig/L 
w/L 
q/L 
fig/L 
#g/L ,_ ND 
WI/L 
w/L 
urholcr 
WL 
w/L 
Q/L 
1911 SR 
S.U. 
ag/L HD 
w/L 
w/L 
w/L 
urho,‘cr 
S.U. 
u/L I 
@dL 
WI/L 
w/L 
w/L 
.9/L 
w/L 
w/L 
w/L 
v/L 
w/L 
dL 
N/L 
w/L 
W/L 
w/L 
rg/L 
mall 

ND 

< 

ND 
ND 
ND 
WD 
ND 

0.00100 
5.60000 
0.05000 

24.00000 
110.00000 

0.00100 
0.00100 
0.55300 
0.11400 
0.00100 
0.05530 
0.00100 
0.01000 
6.80000 

560.00000 
4.40000 
0.65500 
6.70000 
7.10000 
0.12000 
0.03300 

12.00000 
0.04700 
0.06000 
0.33000 

,1.~0000 ._ 
0.01000 

27.00000 
480.00000 
53.00000 
0.82000 
0.39000 
0.00000 
6.50000 
0.01000 
0.45000 
0.02000 
3.00000 

s40.00000 
6.00000 
0.01000 
0.49000 
0.04000 
0.00050 
0.32000 
0.00’020 
0.00020 
0.00020 
0.00020 
0.00020 
0.27000 
0.18000 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 



09-03 01/26/88 pH S.U. 8. 16.90000 
09-03 01/26/88 SPECIFIC CONDUCTANCE who/a 6940 .OOOOO 
09-03 01/26/88 ORCAIIIC CARDON, TOTAL w/L 3.00000 

09-‘03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 . 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-03 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 

‘01/26/88 
01/26/88 
ol/26/ea 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
0!/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26(88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
04/20/80 
04/20/88 
04/20/8d 
04/20/88 
04/20/88 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/as 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
OI/l6/85 
01/16/85 
01/16/85 
01/16/85 

.-J(fi)@A)(ESE” ‘. - :’ . 
SODIUW’ 
SULFATE 
CHLORIDE 
PHENOL 
PCB, TOTAL 
1 , 1 ,l-TRlCHLOROETHAYE 
TRICHLDROETIHYLENE 
CHlOROtiETHAtiE 
EROHORETHAH’E 
VIllYLCHlORIlDE 
CHLOROETHAHE 
XETHYLEHE CHLORIDE 
l,l-DlCHLOROETHENE 
1, I-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 
CHLOROFDRI! 
1,2-DICHLOROETHARE 
1,J , J -TRICWJROL THAIIE 
CARDOR 1ElRACHLORlDE 
SROnODlCHLO~ROHETHANE 
1,2-DlCHCOR~OPROPAWE 
TRAMS-I,3-DlCHLOROPROPENE 
TRlCHLOROElHENE 
Ol8RONOCHLDROMETHANE 
1,1,2-TRlCHLDROf THAWE 
BEHZEWE 
CIS-1 ,~~DICHLOR~PRDPFWF 
BROHOf ORH 
TLTRACHLOROETHENE 
1,1,2,2-TfTR4CHLOROETHANE 
TOLUEWE 
CHLOROIEWZEWE 
ETHYLEEWZENE 
XYLENE (TOTAL) 
PR 
SPECIFIC CONDUCTANCE 
PCS, TOTAL 
l,l,l-TRICNILDROETHAHE 
TRICHLOROI’lHYLEWE 
1 (1, I-IRICHLDROETHANE 
1 ,I ,2,2-TETRACHLOROETHAHL 
1,1,2-TRICHLDRDETHANE 
1, I-DICHLOROETHAWE 
1, I-DlCHLOROETHENE 
1,2-DICHLO~ROETHANE 
1,2-DICHLDROPROPAHE 
2-CHLDROElHYL VINYL ETHER 
ACROLEIN 
ACRYLOWITRILE 
BENZENE 
BRDNOFDRR 
CAREOR TETRACHLORIDE 
CHLORIDE 
CHLOROBENIENE 
CHLORODI8RDnONETHANE 
CHLOROETHANE 
CHLOROFORH 
CIS- 1,3-DICHLOROPROPEME 

W/L 
W/L 
&l/L 
w3lL 
w/L 
ML 
wl/L 
QllL 
@9/L 
v/L 
mg/L 
w/L 
w/L 
w/L 
w/L 
VI/L 
@O/L 
VdL 
w/L 
W/L 
v/L 
vi/L 
NJ/L 
cl/L 
w/L 
q/L 
w 
4/L 
w/l 
4111 
w/L 
hdL 
W/L 
w/L 
S.U. 
urholcm 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 
WlL 
w/L 
w/L 
w/L 
w/L 
w/L 
w/L 
@dL 
v/L 
Q/L 
w/L 
w/L 
&7/l 
w/l 
w/L 

( 

4 

( 

( 

< 

< 

< 

< 

< 

< 

< 

< 

( 

( 

< 

< 

( 

< 

< 

( 

( 

< 

< 

< 

( 

< 

< 

( 

< 

< 

( 

< 

< 

( 

( 

< 

< 

( 

< 

< 

( 

< 

( 

30 .ooooo 
70.00000 
18.00000 
0.05000 
0.01000 
0.23700 
0.22000 
0.02000 
0.02000 
0.02000 
0.02000 
0.01100 
0.04700 
0.04700 
0.52000 
0.01000 
0.01000 
0.34000 
0.01000 
0.01000 
0.01000 
0.01000 
0.26000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
0.01000 
6.51000 

611.00000 
0.01000 
0.17900 
0.16800 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.10000 
0.10000 
0.00100 
0.00100 
0.00100 
1.00000 
0.00100 
0.00100 
0.01000 
0.00100 
0.00100 



u7-U’I “1, ,Q,U, “Y,,YV” ..W.“.. , I-e _ -. - , - - 

09-04 01/16/85 DICHLORD8ROtiO8ETHAHE rg/L ( 0.00100 
09-04 01/16/85 DICHLOROOlFlUOROtiETHANE w/L f. 0.01000 
99-04 01/16/85 .ETHYL BENZENE w/l: < 0.00100 . :. . . 

;. . . :- ..:‘.d . oq-ii,. ‘:’ t Qj.jJ6/j$, yod: ii. . . . ,:... ': .- . . . . ,: .:..' ig/k :. .'-$.,;.:; : ~.54000,,,~ '...: ;; ;' . . .- : . , .; . . . : .&.‘.. . . . . .: . .09-04: ..',. . -” ‘: :~ii/~6/8~.,‘.,:nlNGAW~I .I :‘:‘-‘,*,- : 
01/16/8s “HEi8YL ERONI-DE 

‘.:’ -‘.’ ‘&j/i. 
’ .. 

--‘--; .-; : l .‘. ?;~2’@ .;.“+ ‘-. : . :: .;;‘:; ’ 
; . . . 

0.01000 
:j’.;<;. 

. . ‘I 09-64 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
no-n, 

01/16/85 HETHYL CHLDRIDE 
01/16/85 HETHYLENE CHLORIDE 
01/16/85 ORGANIC CARBON, TOTAL 
01/16/85 PHENOLS 
01/16/85 SDDIUH 
01/16/85 SULFATE 
01/16/85 TETRACHLORlOETHENE 
01/16/85 TOLUERE 
01/16/85 TOTAL ORGARIC HAlO6ENS 
01/16/85 TRAM-I,2-DlCHlOROETHEtLE 
01/16/85 TRANS-1, f-‘DICHLOROPROPEME 
01/16/85 TRICHLOROETHEWE 
01/16/85 TRICHLOROF lUOROHETHANE 
01/16/85 VIHYL CHLORIDE 
01/16/85 pH, Lab 
06/19/85 CONDUCTAWCE, lab 
06/19/85 ORGANIC CARBON, TOlAL 
06/19/85 TOTAL ORGANIC HALOBEWS 
06/19/85 pH, field 
06/19/85 pH, Lab 
02/OS/Eb CHLORIDE 
02/05/86 IRON, TOTAL 
02/05/86 MANGANESE 
02/OS/86 ORGANIC CARBON, TOTAL 
02/0$/86 PHENOLS 
02/OS/86 SODIUR 
02/05/86 SPECIFIC CONDUCTAKE 
02/05/86 SULfATE 
02/05/86 TETRAHYDRDFURAN 
Ot/OS/Eb TRAWl,2-DICHLDROETHENE 
02/05/86 TRICHLOROETHEHE 
02/05/86 VOLATILES SCAM 
02/05/86 PH 
02/05/86 ORGARIC BROMNE 
02/05/86 ORGANIC CIiLORIHE 
02/05/86 ORGAWIC IODIME 
06/17/86 ORGANIC CARBON, TOTAL 
06/17/86 SPECIFIC CONDUCTANCE 
06/17/86 PH 
06/17/86 ORGANIC BROHIWE 
06/17/86 ORGANIC CHLORINE 
06/17/86 ORGANIC IOOINE 
09/16/86 l,l, 1-TRICHLOROETHANE 
09116186 TRlCHLOROETHYLENE 
09/16/86 PCB 1242 
09/16/86 PC8 1248 
09/16/86 PC8 1254 
09/ 16/86 PC8 1260 
09/16/86 PCB, TOTAL 
02/21/87 1, I, 1-TRICHLOROETHAWE 
02/21/87 TRICHLORDf THYLEHE 
02/21/87 PC8 1242 
02/21/87 PC8 1248 
02/21/87 PCB 1254 
02121187 PCB 1260 
02/21/87 PCB, TOTAL 
12/04/87 PCP, TOTAL 
cslnr IO7 tdrcut nmwI w 

@g/L .’ < 
w/L < 
w/L ( 
W/L 
w/L < 
w/L 
@O/L 
w/L < 
w/L < 
w/L 
w/L 
1911 ( 
w/L 
&I/~ ( 
w/L ( 
S.U. 
ueho/cr 
agiL 
&l/L 
S.U. 
S.U. 
@l/L 
w/L 
w/L 
eg/L ND 
w/L 
w/L 
who/cm 
&l/L 
w/L 
m/L 
u/L 
rg/L SR 
S.U. 
fig/L MD 
w/L < 
@J/L 
@g/L ND 
urho/ce 
S.U. 
w/l 
w/L 
q/L 
w/L 
w/L 
u/L 
&l/L 
w/l 
q/L 
w/L 
w/L 
w/l 
19/L 
rgil 
w/L 
w/L 
W/L 
@l/l 
mall 

ND 
< 

ND 
ND 
IID 
ND 
ND 

0.~1000 
0.00100 
2.40000 
0.05000 

14.00000 
100.00000 

0.00100 
0.00100 
0.03100 
0.01130 
0.00100 
0.00290 
0.00100 
0.01000 
7.10000 

860.00000 
5.70000 
0.02790 
8.90000 
7.30000 

24.00000 
0.50000 
1.60000 
1.00000 
0.01000 

24.00000 
‘750.00000 
140.00000 

0.00600 

0.05300 
0.01000 
0.00000 
6.60000 
0.01000 
0.01000 
0.01000 
1,00000 

1045.00000 
6 s 70000 
0.01000 
0.01000 
0,~01000 
0.00086 
0.01100 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.00060 
0.00860 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 
0.01000 

. . 
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09-04 01/26/88 
09-04 01/26/88 

: 09-64 01/26/88 
.: . . . : *94. : . 

-. **.r,.:*.. ..’ ‘. :al/&/ae 
. .’ : ’ ,. .* ‘D9-04.:. ... Ol/$@ :: 

Oi/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/M 
01/26/88 
01/26/88 
01126188 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/08 
01126188 
Ol/Zb/SS 
01/26/88 
01/2b/S8 
01/26/88 

. *. 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-04 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09-05 
09.OS 

01/26/88 8ROROf OAR 
01/26/80 7EJRACHLOROETHENE 
01/26/M 1,1,2,2-TITIRAChLORO~7Hn~~ 
01/26/88 TOLUENL 
01/26/88 CHLOROBENLENE 
01(26/88 ITHYLBENZENE 
01/26/88 xr~rnc (TOTAL) 
04/19/88 PH 
04/19/88 SPECIf IC CONDUCTANCE 
04/19/88 PC8, TOTAL 
04/19/88 1 ,I, 1-TRICHLOROETHANE 
04/19/88 TRECHLOROETHYLEWE 
01/16/85 CHLORIDE 
01/16/85 CONDUCTANCE, field 
01/16/85 CONDUCTANCE, Lab 
01/16/85 IROM 
01/16/85 RANGANESE 
01/16/85 ORGANIC CAABOH, TOTAL 
01/16/85 PHENOLS 
01/16/85 SODIUR 
01/16/85 SULFATE 
01/16/85 TOTAL ORGARIC HALOCENS 
M/lb/85 pH, Lab 
06/19/85 CONDUCTANCL, Lab 
06/19/85 ORGANIC CARBON, TOTAL 
06/19/85 TOTAL ORGANIC HALOGENS 
Db/l9/85 pH, field 
06119185 pH, Lab 
02/05/86 CHLORlDE 
02/05/86 IRON, TOTAL 
02/05/86 MANGANESE 
07/05/R6 ORGANIC CARBON, TOTAL 

C.. 
SPECIFIC COI~DUCTANCL urho/cm 5010.00000 
ORGARIC CARBOW, TOTAL @9/L 2.00000 
TOTAL ORGANIC HALOGENS 19/L.. . 0.05000 _. 
IRON :.: .I.+ :: i. .:, *. . 
,,,&A,@E :” 

. y>. , $09000. . . . *. * 
- : iJ : :y .::‘.: .‘:.: ‘:&g/t ’ ‘> 1. :.;.(.) ~~~~~~3b~iro’.~~.I~~;.:.-. “‘;.‘.;;., *,-. I’. ;..“:’ I.+,, 

_ ,, 
: ‘-.i.‘;. . . ..’ ” ‘, . 

2*,‘00()~0,~ ‘. ‘:’ . .‘, .,; ,: .__. : ‘- .,-../y SODfUn. . . ., / 1’ 

SULFATE 
CHLORIDE 
PHENOL 
PC8, TOTAL 
l,l, 1-TRICHLOROETHANE 
TRICHLOROfTHYLENE 
CHLOROWETHAI~E 
8ROHORETHANC 
VIWYlCHLORIDE 
CHLOROf THANIE 
IWHYLEWE CHLORIDE 
l,l-DICHLORDETHENf 
1, I-DICHLORI~ETHANE 
TRAM-1,2-DICHLORO~THENE 
CHLOROFORH 
1,2-DICHLOROETHANE 
1 ,l ,l-TRICHLOROETHANE 
CAR8OR TETRACNLORIDE 
8ROtlODlCIiLOROHETHAHE 
1,2-DICHLOROPROPANt 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETIHENE 
DIBRONOCHLORORETHANE 
1,1,2-TRICHILOROETHANE 
8tNIENE 
CIS-1,3-DICIHLORDPROPENE 

@9/L 
io/L 
@9/L 
m9iL 
r9/L 
r9iL 
1911 
as/L 
@9/L 
89/L 
19/L 
1911 
@9/L 
r9iL 
89/L 
rg/L 
@9/L 
@Q/L 
#9/L 
BP/L 
r9lL 
fig/l 
89/L 
19/L 
#9/L 
@9/L 
IQ/L 
@9/L 
@9/L 
89/L 
l9iL 
no/L 
@9/L 
@9/L 
S.U. 

< 

< 

< . 

( 

( 

( 

< 

< 

< 

( 

( 

< 

< 

( 

t 

< 

< 

< 

< 

( 

( 

< 

< 

< 

< 

< 

< 

~52.00000 
45.ouooo 
0.05000 
0.01000 
0.00500 
0.01.100 
0.01000 
0.01000 
0.01000 
0.01000 
0.00300 
0.00500 
0.00500 
0.05000 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.01JOO 
0.00500 
o.DD500 
0.00500 
0.00500 
0,00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
6.82000 

760.00000 
0.01000 
0.00100 
0.01600 
1.00000 

1160.00000 
780.00000 

0.04000 
1.98000 
3.00000 
0.05000 

41 .ooooo 
210.00000 

0.02700 
7.10000 

560.00000 
3.10000 
0.03300 
8.10000 
6.90000 

19.00000 
0.02000 
0.84000 
I .ooooo 

u#ho/cr 
1911 < 
1911 ( 
@i/L 
r9iL 
urho/cm 
urho/cr 
r9iL 
.9/L 
@9/L 
@9/L 
r9iL 
r9iL 
@9/L 
S.U. 
umho/ca 
r9/L 
r9lL 
S.U. 
S.U. 
89/L 
@9/L 
ag/L 
@9/L 



“T-Y, YL, Yd, YV 

09-05 02/05/86 
09-05 02105186 
09705 02/05/86 

:- 
. . 

. . .. 49-05 
: ..*. 

.: ‘;.y ~.$2/.0$/8$ 
.- : . :.&o5 :: *- 02-/os/~& 

. . 
. 09:05 62/05/86 

09-05 06/11/86 
09-05 06/17/86 
09-05 06/11/86 
09-05 06/11/86 
09-05 06/11/86 
09-05 06/1?/86 
09-05 09/16/86 
09-05 09/16/86 
09-05 09/16/86 
09-05 09/16/86 
09-05 09/16/86 
09-0s 09/16/86 
09-05 09/16/86 
09-05 02/21/81 
09-05 02/21/81 
09-05 02121187 
09-05 02/21/87 
09-05 02/21/87 
09-05 02/21/87 
09-05 02/21/87 
09-05 12/04/81 
09-05 12/04/8? 
09-05 12/04/81 
09-05 Ol/26/88 
09-05 01/26/88 
09-05 01/26/88 
09-05 01/26/88 

09-05 01/26/88 
09-05 01/26/88 
09-05 01126188 
09-05 01/26/88 
09-05 01/26/88 
09-05 01/26/88 
09-05 01/26/88 
09-05 01/26/88 
09-05 01/26/88 
09-05 04/20/88 
09-05 04/20{88 
09-0s 04/20/88 
09-05 04/20/68 
09-05 04/20/88 
09-06 01/16/85 
09-06 01/16/85 
09-06 01/16/8S 
09-06 Ol/lb/SS 
09-06 01/16/85 
09-06 Ol/lb/85 
69-06 01/16/85 
09-06 01/16/85 
09-06 01/16/85 
09-06 01/16/85 
09-06 01/16/85 
09-06 06/18/85 
09-06 06/18/85 
09-06 Ob/l8/85 
09-06 06/18/85 
09-06 06/18/85 
fW-fik 03lOAlRA 

“““111. “““111. 

SPECIFIC CONDUCTANCE SPECIFIC CONDUCTANCE 
SULFATE SULFATE 
PH 

. . 
.ORBANIC’ IODINE . .‘. . 
ORGANIC CARBON, TOTAL 
SPECIFIC CONDUCTANCE 
PR 
ORGANIC 8RORINE 
ORGANIC CHLOIRINE 
ORGANIC IODINE 
1,l , l-TRICHLOROETHANE 
TRICHLOROETHIYLENE 
PC8 1242 
PC8 1248 
PC8 1254 
PC8 1260 
PCS, TOTAL 
l,l, I-TRICHLOROETHANE 
TRICHLOROETHYLENE 
PC8 1242 
PC8 1248 
PC8 1254 
PC8 1260 
PC8, TOTAL 
PC8, TOTAL 
TRICHLOROETHYLENE 
l,l, l-TRICHLOROETHANE 
PH 
SPECIFIC CORDUCTANCE 
ORGANIC CARSON,. TOTAL 
TOTAL ORGANIC NALDGlNS 
IRON 
NUWlNE SL 
SooIun 
SULf ATE 
CHLORIDE 
PHENOL 
PC8, TOTAL 
1, 1, I-TRICHLOROETHANE 
TRICHLOROC THYLEWE 
PH 
SPECIFIC CONDUCTANCE 
PCB, TOTAL 
l,l,l-TRICHLOROEHTANE 
TRICHLDROETHYLENE 
CHLORIDE 
COWDUCTARCE, field 
CORDUCTANCE, Lab 
IRON 
HANGAWESE 
ORGANIC CARBON, TOTAL 
PHENOLS 
SODIUR 
SULFATE 
TOTAL ORGANIC HALDGfNS 
pH, Lab 
CONDUCTANCE, Lab 
ORGANIC CARBON, TOTAL 
TOTAL ORGANIC HALOGENS 
pH, Field 
pH, Lab 
CHLORJDF 

-a, - 

umho/cm 510.00000 
DO/L LbO.00000 
S.U. .a 6.60000 

3$&' 'N&;.;.,; . ~0.0100ij. : . ':'. 
"y/L"'. ."? .'... .a .] QjJl~~~.; '.y 

'0. ,)f&)o . - 1.' r9it 
rg/L ND 
urho/cr 

1.00000 
805:OOOOO 

6.40000 
0.01000 
0.02000 
0.03000 
0.00250 
0.00890 
0.00020 
0.00020 
0.00020 
0.00’020 
0.00’020 
0.00110 
0.00480 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 
0.01000 
0.01000 
6.62000 

8750 .OOOOO 
2 .ooooo 
0.05900 
0.05000 
4.20000 

34.00000 
1450.00000 

51 .ooooo 
0.05000 
0.01000 
0.00500 
0.02100 
6.08000 

621.00000 
0.01000 
0.00300 
0.00800 
1.00000 

900.00000 
510.00000 

2.82000 
1.02000 
s. 90000 
0.05000 

42.00000 
190.00000 

0.00500 
6.40000 

560 .OOOOO 
1.00000 
0.00500 
9.20000 
6.90000 

25.00000 

S.U. 

@9/L 

@9/L 

r9iL 
89/L 
@9/L 
@9/l 
89/L 
fig/L 
r9iL 
r9iL 
1911 
DO/L 
@9/L 
r9iL 
rg/l 
@9lL 
@9/L 
@9/l 
@9/l 
r9il 
S.U. 

UD 

ND 
ND 
WD 
ND 
HO 

who/m 
1911 
D9iL 
8911 ( 
89/L 

@SIC 
@9/L 
@9/L 
@9/L ( 
1911 ( 
m9il ( 
@9/L 
S.U. 
omholcr 
89/L ( 
@9/L 
8911 
l 91L < 
umho/cm 
urho/cR 
89/L 
@9/l 
@9/L 
@9/L < 
agiL 
@9/L 
@9/L ( 
S.U. 
uuholcr 
@9/L 

l9iL ( 
S.U. 
S.U. 
w/L 



II ..w --, . ., -- 

09-06 02/04/86 ORGANIC CPIR~ON, TOTAL #g/L ND 1.00000 
09-06 02/04/86 PHENOLS @9/L 0.02000 

' 09-06 02/04/86 SODIUH . @9/L 44.QOOOO 
: -. . -. . . ..: *.:..*- . _. ..09-@b, . ..’ 

. -i]p':&.. * -' 
02&4/j36 : SPECIf IC COBDUCTARCE : . 
Qv(,4/8&*' 'Sytf$Ti .'. :.-I' ' .,,, ';:'? : ",- 

.urhp'/c~:-* .560.00000 
.: _ : "::; #g/t/:". ,,'.~~:.i:.'~69,.~~~0,, 

. . 02jO4/8b' 'pIi ": .,. '- 
- .*. . 
I. ~- 09-06 

09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-06 

09-06 
09-06 
09-06 
09-06 
09-06 
09-06 
09-07 
09-01 
09-01 
09-01 
09-07 
09-01 
09-01 
09-07 
09-07 
09-07 
09-01 
09-01 
09-07 
09-07 
09-01 
09-07 
09-01 
09-07 
09-01 
09-01 
09-01 
09-07 
09-01 
09-01 
09-01 
09-01 
09-07 
09-01 
09-07 
09-01 
09-01 
09-01 
09-07 
09-07 
09-01 
09-07 
09-01 
09-01 
69-07 

..: . :. ’ .’ =w 

02/04/86 ORGANIC BRORINE . 
02/04/86 ORGARIC CHLORINE 
02/04/86 ORGAWIC IODINE 
06f ll/Sb ORGANIC CARBON, TOTAL 
06/11/86 SPECIFIC COWDUCTAHCE 
06/11/86 PH 
06/11/86 ORGANIC 8RORlWE 
06111186 ORGANIC CHLORINE 
06/11/86 ORGANIC IOOIRE 
01/28/88 PR 
01/28/88 SPECIFIC ~CORDUCTANCE 
01/28/88 ORGANIC CARBON, TOTAL 
01/28/88 TOTAL ORGANIC HALOGfNS 
01/28/88 IRON 
01/28/88 HANGAWE 
01/28/88 SODIUH 
01/28/88 SULfATE 
01/28/88 CHLORIDE 
01/28/88 PHENOL 
01/16/85 l,l,l-TRlCHLOROETHRNE 
01/16/85 1,1,2,2-TETRACHLORDETHANE 
01/16/85 1,1,2-TRMILOROETHANE 
01/16/8S l,l-DICHLOROETHANE 
01/16/85 1, I-DICHLOROETHENE 
01/16/85 1,2-DICHLOROETHANE 
OlllbJ85 1,2-DICHI.OROPROPANE 
01/16/85 2-CHLOROETHYL VINYL ETHER 
01/16/85 ACROLEIN 
01/16/85 ACRYLONITRILE 
01/16/85 8EUEWf 
01/16/85 8ROWOfORR 
01/16/85 CARSON lETRACHLORIDE 
01/16/85 CHLORIDE 
al/lb/as CHLOROBEHI E NE 
01/16/85 CHLORODIBROt4ORETHANE 
01/16/85 CHLOROETHANE 
Ol/lb/85 CHLOROf DRR 
01/16/85 CIS- 1,3-DICHLOROPROPENE 
Ol/lb/SS CONDUCTANCE, field 
01/M/85 COWWCWtCf , Lab 
01/16/85 DICHLORUBRORORETHANE 
01/16/85 DICHLORDDIFLUORORETHANf 
al/N/es CTHYC NUZLKE 
01/16/85 IRON 
01/16/85 RAWGANESE 
01/16/85 HE THYL IBRORIDE 
01/16/85 NETHYL CHLORIDE 
01/16/85 RETHYLENE CHLORIDE 
01/16/85 ORGANIC CARBON, TOTAL 
ol/lb/a5 PHENOLS 
01/16]85 SODIUR 
01/16/85 SULFATE 
01/16/85 TETRACH~LOROElHENf 
01/16/65 TOLUENE 
01/16/85 TOTAL URGANIC HALOGENS 
01/16/85 TRARS- I. ,2-DICHLOROETHENE 
01/16/85 TRANS- 1,3-DICHLOROPROPENE 
01/16/85 TRICHL~JROETNENE 

#g/l' ND. 
@9/L < 
@9/L ( 
@9/L 
uDhO/CD . 
S.U. 

#g/L ND 
@9/L ( 
@9/L < 
S.U. . 
u#hO/CD 

@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9iL 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@g/L 
@9/L 
UDhO/CD 

urho/cD 

@g/L 
@9/L 
@9/L 
@9/l 
@9/L 
@9/L 
@9/L 
@Q/L 
go/L 
@9/L 
@9/L 
@9/L 
@9/L 
@9/L 
@g/L 
DO/L 
r9il 
rgil 

.I. ;.. 

: :,6.20000 
O.OlODa’ 
0.01000 
0.01000 
2.00000 

690.00000 
5.10000 
0.01000 
0.01000 
0.01000 
1.05000. 

. 5620.00000 
5.00000~ 
0.01800 
0.05000 
0.52000 

42,OOOOO 
11.00000 
78.00000 
0.05000 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 
0.10000 
0.10000 
0.00100 
0.00100 
0.00100 
1.00000 
0.00100 
1 .ooooo 
0.01000 
0.00100 
0.00100 

2000.00000 
1350.00000 

0.00100 
0.01000 
0.00100 
0.23000 
0.53000 
0.01000 
0.01000 
0.00100 
5.00000 
0.05000 

100.00000 
610.00000 

0.00100 
0.00100 
0.00940 
0.00100 
0.00100 
0.00100 

. . 
: 

. . 

.’ * 
t. .;: .* 

I. ;., . I _ . 

‘X, ‘. . 
. . . . 

. . 

.:: 
. ‘, . . . . . . . . , . . ‘. :., .: : .: . 
.: : , *. _ 

_, ‘-’ : : 
. -.:. 

. 
\, 

. 4. 
.‘. 



“TV, 

09-07 
09-07 

.' q9$i7 
li . .'... wo7 

. : b& 
09-07 

'09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
as-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-07 
09-08 
09-08 
09-08 
09-08 
09-oe 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
09-08 
nwtn 

“A/ ro,ua 

01 f M/05 
06/19/85 
06/19/85 
06/19/85 
6arl9le.s' 
'db/19/85 
02/04/86 
02/04/86 
02(04/86 
02/04/86 
02/04/86 
02/04/86 
02/04/06 
D2/04/86 
02/04/8b 
02/Q4/86 
02/04/h 
02/04/86 
06/17/86 
M/17/06 
06fl7f06 
06/17/86 
06/17/86 
06117186 
M/29/80 
01/29/88 
01129188 
01/29/88 
01/29/88 
01/29/8a 
01129188 
01/29/88 
01/29/88 
Ol/29/88 
01/16/85 
01/16/85 
OlJ16J85 
01/16/85 
olll6las 
01/16/85 
01116185 
01/16/85 
01/16/85 
M/16/85 
Ol/lb/85 
06/19/85 
D6/19/85 
Ob/l9/85 
D6/19}85 
06119185 
02/05}86 
02/05/86 
02/05/86 
02/05/86 
02/05/8b 
02]05f86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02105186 
06/17/86 
lMII7IRA 

, rn, c 1.1.1.1.” - 

pH, Lab 
COnDUClqHCE, Lab 
ORGANIC CARBON, 10141 
TOTAL. oqskNlc* RALOGENS 

“p(l.;,‘,f~dd’ : ; *‘.Y i.: ;. 
p,,,J-&b : : ‘.:‘., 

CHLORIDE 
IRON, TOTAL 
WRNGRNI SE 
ORGANIC CARBON, TOTAL 
PHENOLS 
SOD1 UH 
SPECIFIC CONDUCTANCL 
SULFATE 
PH 
ORGANIC BROMINE 
ORGANIC CHLOi$INE 
ORGANIC IODIM,E 
OR6ANIC CARBON, TOTAL 
SPECIFIC CONK)UCTANCf 
PH 
ORGANIC 6ROHINE 
ORGANIC CHLORINf 
ORGANIC IODINE 
PH 
SPECIFIC CONDUCTANCE 
ORGANIC CARBON, TOTAL 
TOTAl ORGlNIC HALOGENS 
IRON 
tMN6ANESE 
SODTUt! 
SULFATE 
CHLORIDE 
PHfNOL 
CHLORIDE 
CONDUCTIINCE, Field 
CONDUCTANCE, lab 
IRMI 
RANGANESE 
ORGANIC CARBON, TOTkL 
PHENOLS 
SODIUtl 
SULFATE 
TOTAL ORGANIC HAL06ENS 
pH, Lab 
CONDUCTANCE, Lab 
ORGANIC CARBON, TOTAL 
TOTllL ORGANIC NALOGfNS 
pH, FitSd 
pH, lab 
CHLORIM 
IRON, TOTAL 
NAN6IINESE 
OR6ANIC CARBOW, TOTAL 
PHENOLS 
SODIUI! 
SPECIFIC CONDUCTRNCf 
SULFATE 
PR 
ORGANIC BR,OHINE 
ORGANIC CHlLORINE 
ORGANIC IODINE 
ORGIINIC CMBON, TOTAL 
SDFClFlC CONDUCTANCE 

. . I .19/L i:.. . . . 
. $c&,. .::,.: 
. 

s:u. 
@PlL 
@9lL 
@9/L 
r9lL < 
r9lL 
@9ll 
who/cm 
lP/L 
S.U. 
mg/L ND 
u9lL 

:rglL 
r9lL 
umho/cr 
S.U. 
@g/L ND 
89/L 
r9lL 
S.U. 
who/cm 
mg/l 
rg/l 
1911 
r9/L 
rg/l 
@9/L 
@9/L 
r9lL 
r9lL 
uaho/cr 
u&ho/cm 
1911 
b91L 
r9lL 
r9lL 
89lL 
rg/L 
r9/1 
S.U. 
urholcr 
m9lL 
1911 
S.U. 
S.U. 
r9lL 
@9lL 
r9lL 
@9/l 
@9iL 
1911 
uaho/clr 
@9/l 
s-u. 
@g/L ND 
lo/L ( 
#9/L 
r9/L 
u@ho/cr 

-3, - 
S.U. 

umho/cm 
NIL 

6:7ioQo 
1100.00000 

'2.30000 
*' .' . . Oj~QZOEO.. * . - .,' ,..~. . . .. : .:. . 

.: _*. . :. _ . . . '. 
".', 9;4DDqo* “..; ;*: :, . . .. ** -. _ . ** : '-1 :.. '..,: * ..:.,' . 

.:6..90000 : . . ' " 
14.000ir0 * :' 

. . . ; . . . 

0.16000 1 
0.21000 
1.00000 
0.01000 

97.00000 
1200.00000 
570.00000 

6.30000 
0.01000 
0.01000 

. 0.01000 
11.00000 

1670.00000 
6.00000 
0.01000 
0.01000 
0.03000 
6.50000 

1176.00000 
4.00000 
0.01000 
0.05000 
0.42000 

15.00000 
14.00000 
0.10000 
0.05000 
1.00000 

1150.00000 
750.00000 

0.23000 
1.23000 
1.60000 
0.05000 

55.00000 
110.00000 

0.01900 
7.20000 

800.00000 
1.90000 
0.02750 
8.90000 
7.10000 

22.00000 
0.02000 
0.14000 
2.00000 
0.01000 

49.00000 
720.00000 
76.00000 
6.70000 
0.01000 
0.01000 
0.02000 
3.00000 

9220.00000 



“. I” 

09-08 

09-08 
09-08 

: . . . 09qa +. 
. . . . “gfpa * . . 

. 09&08 . 
09-oe . 
09-08 
09-08 
09-08 
09-08 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
as-09 
09-09 
09-09 
09-09 
09-09 
09-09 

--,“.,“- 

O6/17/86 
01/26/88 
01126188 
Ol/2ii/88 . . 

: Ol/2b/88 1.. 

-..- 
ORGANIC IODINE 89/L 
PH S.U. 
SPljCIFIC CDNDUCTANCE ’ urholcn 

0.03000 
7.51000 

8040.00000 
ORGAW!C !qRsO~, lOTAL ’ . . : poll. : _. : 
l’bFAL..dd6~nJ’c:H;sL~~~c;FnJ’.: : 

3,opoo0~ -. 

01‘/26/88 . JRQW’.“’ 
..,&. .*: . .:: “::“Q@jQ,& . _-‘-. I’ : ;.-‘.-.; ..: ::, 1: :. ,‘:,.‘:, . . ‘;,,. . 

* ‘: ‘.. . . . . .‘.. . . . . ‘0. &4,,. ’ . - . . . ,: *’ ‘- ‘.- 
a~.oo~Qo . . : *. ‘: * . 

‘. . L ; 

01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/16/85 
01/16/05 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
06119185 
06/19/85 
Ob/19/85 
Ob/19/85 
Ob/l9/85 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02105186 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02105186 
06/17/86 
06/17/86 
06/17/86 
06/17/86 
06117186 
06117186 
01/28/86 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 

tMN6ANiSE 
SODIUR 
SULFATE 
CHLORIDE 
PHENOL 
CHLORIDE 
CONDUCTANCE, Field 
CONDUCTANCE, Lab 
IRON 
RAWGANESE . 
ORGANIC CAR8UR, TOTAL 
PHENOLS 
SODIUR 
SULFATE 
TOTAL ORGANIC HALOGENS 
pH, Lab 
CONDUCTANCE, Lab 
ORGANIC CAREDN, TOTAL 
TOTAL OR6ANIC HALOGENS 
pH, Field 
pH, Lab 
CHLORIDE 
IRON, TOTAL 
RANGANESE 
ORGANIC CARBON, lOTAL 
PHENOLS 
soo1un 
SPECIFIC CONDUCTANCL 
SULFATE 
VOLATILES SCAN 
PH 
ORGANIC BROMNL 
ORGANIC CHLORINE 
ORGANIC IODINE 
OR6ANIC CARSON, TOTAL 
SPECIFIC COMDUCTANCE 
PR 
ORGANIC RROtIINL 
ORGANIC CHLORINE 
ORGANIC IODINE 
PH 
SPECJFJC CWUCTANCL 
ORGANIC CARBON, TOTAL 
TOTAL OR6AN IC HALOGENS 
IRON 
RANGANESE 
XIDIUH 
SULFATE 
CHLORIDE 
PHENOL 
CHLOROHETHANE 
RRONOHETHANE 
VINYLCHLORIDL 
CHLOROETHAWE 
NETHYLENE CHLORIDE. 
l,l-DICHLOROETHENE 
l,l-DICHlOROETHAHE 
TRAMS- 1,2-DICHLOROETHENE 

.r9l.L 
@g/L. < 
1911 
190. 
r9lL 
&g/l (. 
IOIL ( 
uho/cr 
who/cm 
1911 
@9/L 
l9ll 
r9lL ( 
09/L 
1911 
89/L 
S.U. 
urho/cm 
8911 
r9lL 
S.U. 
S.U. 
89/L 
B9lL 
@9/L 
mg/L ND 
ma/L ( 
w/i 
umho/cr 
8911 
@g/L ND 
S.U. 
rg/L ND 
fi9lL < 
fig/L 
#9/L 
urho/cr 
S.U. 
mg/L ND 
r9lL 
@9/L 
S.U. 
urhojcr 
BOIL 
1911 
r9lL 
8911 
BOIL 
#OIL 
1911 
@9/L 
1911 
8911 
@9/l 
19/L 
89lL 
89/L 
89/L 
r9lL 

55.00000 
68 * 00000 
45.00000 
0.05000 
1.00000 

1230.00000 
880.00000 

0.19000 
17.10000 . 
r.tooqo 
0.05000 

65.00000 . 
320.00000 

0.04900 
6.40000 

820 .OOOOO 
5.50000 
0.02500 
8.40000 
6.80000 
5.00000 
0.82000 

19.00000 
1.00000 
0.01000 

54.00000 
800. DO000 
36.00000 
5.00000 
6.40000 
0.01000 
0.01000 
0.06000 

10.00000 
1090.00000 

6.00000 
0.01000 
0.01000 
0.08000 
6.79000 

1103.00000 
3 .ooooo 
0.02700 
0.29000 
3.21000 

39 .ooooo 
2100.00000 

2.00000 
0.05000 
0.01000 
0.01000 
0.01000 
0.01000 
0.00400 

0. oosoo 
0.00500 
0.00500 



09-09 
09-09 
09-09 
09-09 

. . -..: . ‘Ye b9”.a9 .:. 
.- 09-09’ ..I 

. 
09-09 .. 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
09-09 
as-09 
09” 10 
09” 10 
09” 10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09” 10 
09” 10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09” 10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09-10 
09” 10 
09” 10 
09-10 

. 09-10 
09-10 
09-10 
09-10 
09-10 
09-11 
09-11 
nr *. 

01/B/88 
01128188 
01/28/88 
01/28tti8’ 

~.Ol:/Z@]t$ 
’ 01/28/88 

01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/28/88 
01/20/88 
01/28/88 
01/28/88 
01/16/85 
01/16/85 
01/16/85 
01/16/8S 
01/16/85 
01/16/85 
Ol/lb/SS 

01/16/85 
01/16/85 
01/16/85 
01/16/85 
061 It/05 
06/18/85 
06/18/85 
06/18/85 
06/18/85 
02105186 
02/05/8b 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/OS/86 
02/05/86 
02/05/86 
02/05/86 
02105 186 
06/17/86 
06117186 
06/17/86 
06/17/06 
06/17/86 
06117186 
01/25(68 
01/25/88 
01/25/88 
01/25/88 
01/25/88 
01/2S/88 
01/25/88 
01/25]88 
01/25/88 
M/25/88 
01/16/95 
01/16/85 
n. 1. I ICI 

1,~“UlCtiLUKlJtlfl~NNt 

l,l, 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
8ROHODICHLQROrJETH~NE 
.I; ?-,DIC~ORO~OP~N~ .: 
*TRhNS-i ,3rDICHLOROPRIJPEH~ 
TRICHLOROETHENE ’ 
DI6ROtiOCHLORO!tETHAHE 
1,1,2-TRICHLORIIETHAH~ 
6ENZENE 
CIS-1,3-DICHLOROPROPENE 
BROllOFORH 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 

~CHlORO9ENZEHE 
~ETHYL8ENIEN~ 
XYLENE (TOTAL) 
CHLORIDE 
CONDUCTANCE, Field 
CONDUCTANCE, lab 
IRON 
IANGANESE 
ORGANIC CARBON, TOTAL 
PHENOLS 
SODIUM 
SULFATE 
TOTAL ORGANIC HALOGENS 
pH, Lab 
CONDUCTANCE, Lab 
ORGANIC CARBON, TOTAL 
TOTAL ORGANIC HALOGENS 
pH, Field 
pH, Lab 
CHLORIDE 
IRON, TOTAL 
tlAN6ANESE 
ORGANIC CARBON, TOTAL 
PHENOLS 
SODIUU 
SPECIFIC COWDUCTANCE 
SULFATE 
PH 
ORGANIC BRDHINE 
ORGANIC CHLORINE 
OR6ANIC IODINE 
ORGANIC CARBON, TOTAL 
SPECIFIC CONDUCTANCE 
PH 
DRGANIC 8ROHINf 
ORGANIC CElLORIME 
ORGANIC IUDINE 
VH 
SPECIFIC CONDUCTANCE 
ORGANIC CARBON, TOTAL 
TOTAL ORGANIC HALOGENS 
IRON 
MANGANESE 
SODIUH 
SULFATE 
CHLORIDE 
PHENOL 
CHLORIDE 
CONDUCTANCE, f i,eld 
*nunl~,-l~“Pr t .L 

l y/ c \ 

89/L 
@9lL ( 

1911 ( 

wk. . 4 

WI1 i 

agt1 < 

a9lL < 

hII1 < 

(1911 < 

m9lL <. 

@9iL < 

agIL < 

aoIL < 

89/L < 

a9lL < 

r9/L < 

@9/L < 

@9/L < 

urholcr 
umholcr 
q/L 
8911 
89/L 
8911 < 

r9lL 
@9lL 
@9/l 
S.U. 
urholcr 
@9lL 
@9/L 
S.U. 
S.U. 
89/L 
89/L < 

n9lL 
ag/L ND 
@9/L 
@9/l 
urho/cr 
1911 
S.U. 
#g/L ND 
1911 < 
#9/L 
#g/l ND 
uahola 
S.U. 
8911 < 
r9ll ( 
r9lL 
S.U. 7 
urho/cr 
r9lL 
agIL 
IS/l < 
89/L 
89/L 
89/L 
89/L 
8911 < 
89/L 
uclholcr 
wrkr I,“. 

” . “Yd”” 

0.00400 
0 * 00500 
0.00500 

.. . o,oos~o 
. o.bisdo~ 

0.00500 
0.00500 
0.00500 
0.0050(11 
0,005OQ 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
0.00500 
1.00000 

1200.00000 
750.00000 

0.12000 
1.05000 
6.10000 
0.05000 

34.00000 
84.00000 
0.01200 
7.20000 

720.00000 
2 * 00000 
0.00780 
8.80000 
7.20000 

53.00000 
0.02000 
0.28000 
1.00000 
0.01000 

34.00000 
460.00000 
71 .ooooo 
6.70000 
0.01000 
0.Q1000 
0.02000 
1.00000 

660.00000 
6.40000 
0.01000 
0.01000 
0.02000 
0.17000 

8280 .OOOOO 
2.~00000 
0.01500 
0.05000 
0.08000 

40.00000 
64.00000 
79.00000 
0.05000 
1. . 00000 

790.00000 
un nom 



UV‘Ll 
09-11 
09-11 
09-11 

:_ ., 09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-U 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09-11 
09- 11 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-,12 
*n .- 

Ul/ lo/o3 rb”“O”“‘J‘ 

01/16/65 ORGANIC CARBON, TOTAL 
01/16/85 PHENOLS 
01/16/0S s001uw . 
01/16/8S 
Oi/l6/8S 

SULFATE . 
TOTi& Off6ANIC’ MLOGENS 

01/16/aS pH, Lab 
06/la/aS CONDUCTANCE, Lab 
06118/8S ORGANIC CMBON, TOTAL 
06/18/8S TOTAL ORGANIC HIALOGfNS 
o6lla~as pH, field 
061 la/as pH, Lab 
02/OSl86 CHLORIDE 
02f OS/86 IRON, TOTAL 
02/OS/86 ttAN6ANESE 
oz/os/as ORGARIC CARBOW, TOTAL 
02lOSl86 PHENOLS 
OZ/OSi86 SODIUR 
02/OS/86 SPECIFIC CONDUCTANCE 
02/05/86 SULfAIf 
02/05/86 PH 
02 /OS/S6 OR611NIC BROHIIIE 
02/OS/86 ORGANIC CHLORINf 
OZ/OSf 86 ORGANIC IODINE 
06117186 ORGANIC CARBON, 101111 
06/17/86 SPECIf IC CDWMJCTAHCE 
06/17/86 VH 
06/17/86 ORGANIC BRDHlNE 
06/17/8b ORGANIC CHLONINE 
Ob/l7/86 ORGANIC IODIINE 
01/26/88 VH 
01126/88 SPfCIFIC CDNDUCTANCE 
01/26/88 ORGANIC CARBON, TOTAL 
01/26/a% TOTAL ORGANIC HALOGENS 
01/26/88 IRON 
01/26t88 MANGANESf 
01/26/88 SODIUM 
01/26/88 SULfATE 
01/26/88 CHLORIDE 
01/26/88 PHENOL 
01~1618s CHLORIDE 
01/16/8S CONDUCTANCE, Field 
01/16/8S CONDUCTANCC, Lab 
01/16/8S IRON 
01/16/8S HANGANESE 
Ol/i6/8S OR6ANIC CARBON, TOTAL 
01/16/8S PHENOLS 
01/16/8S SODIUW 
01/16/8S SULFATE 
Olll6l8S TOTAL ORGAHIC HALOCENS 
01/16/85 PH, Lab 
06/18/8S CONDUCT AMX, Lab 
06/18/8S TOTAL OR6ANIC HAlOGENS 
06/18/8S pH, Field 
06/18/8S PH, Lab 
02/OS/86 CHLORIDE 
02/Os/8b IRON, TOTAL 
02/05/86 HANGANESf 
02/05/86 ORGANIC CbRBDH, TOTAL 
02/05/86 PHENOLS 
02/05/8b SDDIUH 
02/05/86 SPECIFIC CONDUCTANCE 
02/05/86 SULFATE 
02/05/86 PM 
** ,er ICI nnP.YIF DnnYI”C 

-,, - 
w/L 
u/L 
w 
@iIlL 
ailL ’ 
S.U. 
urhalcr 
1glL 
WlL 
S.U. 
S.U. 
w/L 
&l/L 
WI1 
v/L 
w/l 
wil 
ueholce 
w/L 
S.U. 
q/L ND 
w/1 ( 
w/L 
w/L 
UrnhO/CD 
S.U. 
eg/L ND 
w/L ( 
w/L 
S.U. 
ueholce 
w/L 
rg/L 
q/L ( 
qllL 
w/L 
@O/L 
w/L 
w/L < 
w/L < 
urhotce 
urho/cr 
w/L 
W/L 
q/L 
w/L ( 
@g/L 
WIL 
w/L ( 
S.U. 
ueho/ce 
WI1 ( 
S.U. 
S.U.. 
w/L 
VlL ( 
w/L 
&l/L < 
#g/L ND 
w/L 
ueho/cr 
4/L 
S.U. 
.nlt un 

. ..-... 
2.70000 
0.05000 

19.00000 

: 55.00000 . ” 
‘0.01400’ -. 
7.40000 

470.00000 
5.70000 
0.01310 
6.60000 
7.60000 
9.00000 
0.02000 
0.12000 
1.00000 
0.01000 

2s .ooooo 
540.00000 
38 * 00000 
6.80000 
0.01000 
0.01000 
0.02000 
1.00000 

775.00000 
6.30000 
0.01000 
0.01000 
0.02000 
6.87000 

6370.00000 
2.00000 
0.01700 
0.05000 
0.03000 

24.00000 
55.00000 
11 .ooooo 
0. osooo 
1.00000 

1120.00000 
770.00000 

0.36000 
2.16000 
2.POOOO 
0.05000 

39.#0000 
230.00000 

0.00500 
7.10000 

736.00000 
0.00500 
9,800OO 
7.30000 
6.00000 
0.02000 
1.40000 
1.00000 
0.01000 

29.00000 
680.00000 
38.OOOOO 
7.10000 
n n1mJ 

. 
. . 



V7-IL 

09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-12 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09-13 
09.WTlP 
09-YTlP 
09-M 1 P 
(\O.YT10 

YL, va, V” 
06/17/86 
D6/17/86 
06/17/86 
06/17/86 
06/17/86 
06/l 7186 
01/2b/aa 
01/26/aa 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/88 
01/26/aa 
01/26/aa 
01/26/88 
01/16/85 
Ol]A6/85 
olj16/as 
01/16/8s 
01/16/85 
Oltl6ta5 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
01/16/85 
o6tlatas 
o6tlatas 
o6tla/as 
o6tiatas 
061 la/as 
02/0s/86 
02/05/86 
02/05/86 
02tos/a6 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/86 
02/05/8b 
02/OSJ86 
06/17/86 
06/17/86 
66/17/86 
06/17/86 
Ob/l7/86 
06/17/86 
01/26/88 
olt26taa 
oit26taa 
olt26taa 
01/26taa 
01/26/88 
01/26/88 
01/26/88 
olt26taa 
01/26/8% 
09/16/86 
09/16/86 
09/16/86 
t?OttLlQA 

Y,,““,,rr .-w-1.- 

ORGANIC CARBON, TOTAL 
SPECIFIC CONDUCTANCE 
PH 
ORGANIC OROMNC 
ORGANIC CHLORINf 
ORGANIC IODINE 
PH 
SPECIf IC CONDUCTANCE 
ORGANIC CARBON, TOTAL 
TOTAL ORGANIC HALOGENS 
IRON 
HANGANf St 
SODIUn 
SULFATE 
CHLORIDE 
PHENOL 
CHLORIQE 
CONDUCTANCE, Field 
CDNDUCTANCI, Lab 
IRON 
HANGANtSf 
ORGANIC CARBOW, TOTAL 
PHEHOLS 
SDDIUH 
SULFATE 
TOTAL ORGANIC HALOGENS 
PH, Lab 
COMOUCTANCE, Lab 
ORGANIC CARRON, TOTAL 
TOTAL ORGANIC HALOGENS 
pH, Field 
pH, Lab 
CHLORIDE 
IRON, TOTAL 
tlAH6ANESE 
ORGANIC CAFLEDN, TOTAL 
PHENOLS 
SODIUH 
SPECIFIC CONDUCTANCE 
SULFATE 
PH 
ORGANIC EROtiIHE 
ORGANIC CHLORINE 
ORGANIC IODINE 
ORGANIC CARBON, TOlAL 
SPECIFIC CONDUCTANCE 
PH 
ORCAKIC BF!Mlnl 
ORGANIC C'HLORINE 
ORGANIC IODINE 
PH 
SPECIFIC CONDUCTANCE 
ORGANIC CARBON, TOTAL 
TOTAL ORGANIC HALOGENS 
IRON 
NANGANESE 
SODIUM 
SULFATE 
CHLORIDE 
PHENOL 
l,l, I-TRICHLOROElHANE 
TRICHLOROETHYLfHf 
PCE 1242 
oru 19AU 

-a, - 
w/L 
UBhO/Crn 
S.U. 
rg/L ND 
w/L < 
W/L ( 
S.U. 
who/m 
w/L 
4 ( 
w/L 
q/L 
w/L 
w/L 
&l/l 
w/L ( 
WJiL 
urholcr 
urho/cr 
w/L 
w/L 
w/L 
w/L ( 
1011 
agil 
ML ( 
S.U. 
who/cl 
1911 
w/l ( 
S.U. 
S.U. 
q/L 
w/L 
Q/L 
bgil ND 
#g/L ND 
w/L 
urho/cr 
w/L 
S.U. 
&g/l ND 
w/L ( 
8911 < 
w/L 
umho/cr 
S.U. 
@g/l ND 
w/L ( 
w/L 
S.U. 
who/c@ 
W/L 
qlL ( 
DO/L ( 
w/L 
q/L 
w/L 
w/L 
w/L ( 
dL < 
ML 
q/L ND 
ma/L ND 

2.00000 
900.00000 

6.30000 
0.01000 
0.01000 
0.01000 
7.80000 

7350.00000 
2.00000 
0.01000 
2.50000 
0.57000 

2a.ooooo 
1800.00000 

11 .ooooo 
0.05000 
2.00000 

750.00000 
570.00000 

0.02000 
0.95000 
3.60000 
0.05000 

25.00000 
150.00000 

0.00500 
7.70000 

580 .ooooo 
1.90000 
0.00500 
8.60000 
7.40000 
5.00000 
0.13000 
1.20000 
1.00000 
0.01000 

29.00000 
650.00000 
80.00000 
7 * 10000 
0.01000 
0.01000 
0.01000 
3.00000 

750.00000 
6.80000 
0.01000 
0.01000 
0.02000 
7.33000 

8110.00000 
4,ODOOO 
0.01000 
0.05000 
1.35000 

28.00000 
1450 * 00000 

12.00000 
0.05000 
0.00050 
0.00310 
0.00020 
0.00020 



“I-., 1c 

09-YTlP 
09-WTlP 

% 09-HTlP 
09-WTlP 
09-WllP 
09-WTlP 
09-YTlP 
09-YTlP 
09-WTIP 
OQ-WTlP 
09-WTlP 
09-WTlP 
09-YTIP 
OO-WTlP 
09-WTlP 
09-#TIP 
09-WTlP 
09.WTlP 
09-WTlP 
09-WTlP 
09-WTlP 
09-WTIP 
09-WTlP 
09-YTlP 
09.YTlP 
09-YTlP 
09-WTlP 
09-WTlP 
09.YTlP 
09-WTlP 
09.WTIP 
09-WTlP 
09-YTlP 
09-WTlP 
09-WTIP 
09-WTlP 
09-YTlP 
09-YTlP 
OP-WTlP 
09-WTlP 
09.WTlP 
OQ-WTIP 
09-WTlP 
09-llT1P 
OQ-WTlP 
09-WTlP 
09-YTlP 
09.WTlP 
09-WTlP 
09-WTZP 
09-WT2P 
09-YTZP 
09-WTZP 
09-WT2P 
09-WTZP 
09-YT2P 
09.WT2P 
09-WT2P 
09-YT2P 
09-WT2P 
09.YTZP 
09-WTZP 
09-WT2P 
no-UT?0 

*a, .“,YY 

09/16/86 
02/21/87 
02/2lfa7 
02/21/87 
02/21/87 
02/21/87 
02/21/87 
02/21/87 
12/04/87 
12/04/07 
12/04/87 
01/26/88 
01/26/88 
01/26/88 
oit26faa 
olt26taa 
oi/26taa 
olt26taa 
01/26/88 
01/26/80 
01/26/88 
01/2btaa 
olt2btaa 
olf26faa 
01~26/88 
01/26/88 
01/26/88 
Dlt2btaa 
01/26/88 
01/26/aa 
01/2b/80 
01/26/88 
01/26/88 
01/26/88 
oli26/aa 
01/26/80 
01/26/88 
oli2biaa 
oi/26{68 
01/26/80 
01/26/88 
01/26/%8 
01/26/88 
01/26/88 
04/19i88 
04/19/ae 
04/19fae 
04/19/88 
04/19/ae 
091 lb/86 
09/16/86 
09/16/86 
09/16/86 
09/16/86 
09/16/86 
09/16/86 
02/21/87 
02i2lia7 
02121/87 
02/21/07 

*VW L-w. 

PCB, TOTAL 
l,l,l-TRICHLORC)fTHANf 
TRICHLOROETHYLENE 
PC8 1242 
PCB 1248 
PCB 1254 
PC8 1260 
PC%, TOTAL 
PCE, TOTAL 
TRICHLOROETHYLENE 
l,l, l-TRICHLOROETHAHE 
PH 
SPECIFIC CONDUCTANCE 
ORGANIC CARBON, TOTAL 
TOTAL ORGANIC HALOGENS 
IRON 
MN6ANESE 
SODIUtl 
SULFATE 
CHLORIDE 
PHENOL 
PC8, TOTAL 
ARSENIC 
BARIUH 
CADHIUH 
CHROHIUH 
LEAD 
HERCURi 
SELENIUH 
SILVER 
FLUDRIDf 
NITRATE-N 
CNDRIN 
LIHDAHE 
HETHOXYCHLDR 
TOXAPHENE 
2,4-D 
2,4,S-TP 
(IADI(wI 
GROSS ALPHA 
GROSS BETA 
COLIfORH 
l,l,l-TRICHLORDETHANE 
TRICHLOROETHYLEHE 
PH 
SPECIFIC CONDUCTANCC 
PC%, TOTAL 
1.1 ,I-TRICHlORDETHANE 
1RICHLDROETHlLf~t 
l,l,l-TRICHLflROETHANE 
TRICHLOROETHYLENE 
PC8 1242 
PCB 1248 
PC8 1254 
PC8 1260 
PM, TOTAL 
l,l,l-lRICHL13ROflHANE 
TRICHLDROETH'~LEHE 
PC8 1242 
PCB 1248 

1254 
1260 
TOTAL 
Tnlbl 

02i2lia7 Pea 
02/21/87 PCB 
02i2lia7 PCB, 
I?lnrla7 OrR 

Nb 

( 
( 
< 
< 
< 

( 

(’ 

< 
(. 
( 

( 
t 
< 
< 
< 
< 

< 
( 
< 
< 
c 
< 

w/L ( 
@9/L 
S.U. 
uaholcr 
w/L < 
w/L < 
w/L 
rg/L 
w/l 
w/L ND 
rg/L ND 
#g/L ND 
r;/L ND 
rg/L ND 
w/L 
w/L 
W/L ( 
w/L < 
rgll ( 
@g/L < 
w/L < 
mall ( 

0.00020 
0.00180 
0.00610 
0.00020 
0.00020 
0.0002cI 
o.o002(F 
0.00020 
0.01000 
0.01000 
0.01000 
6.45000 

9600.00000 
3.00000 
0.02100 
1.20000 
0.72000 

1000.00000 
1150.00000 

7.00000 
0.05000 
0.01000 
0.05000 
0.06000 
0.02000 
0.05000 
0.03000 
0.00200 
0.05000 
0.00300 
0.20000 
0.07000 
0.00020 
0.00400 
0 l 10000 

0.00500 

0.10000 

0.01000 
0.50000 
0.00000 
0.50000 
0.00000 
0.00500 
0.02400 
6.36000 

665.00000 
0.01000 
0.00100 
0.00800 
0.00200 
0.01200 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.00310 
0.02300 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 



, 

“I mb‘r ..,Y.,Y’ .(.(. ,..I_ .-.. .-- - 

09-WTZP 01/26/88 PH 
OO-W12P 01126188 SPfCIfIC CONDUCTANCE 

3 09-WT2P 01/26/88 ORGANIC CARBON, TOTAL 
09-WT2P 01/26/88 TOTAL ORGANIC HALOGENS 
09-WT2P 01/26/88 IRON 
09-WT2P 01/26/88 HANGANESE 
09-YT2P 01/26/88 SODIUW 
09.WT2P 01/26/88 SULf kTE 
09-WT2P 01/26/88 CHLORIDC 
09-Wl2P 01/26/88 PHENOL 
09-YTZP 01/26/88 PC8, TOTAL 
09-Y12P 01/26/88 LRSENIC 
OO-YT2P 01/26/88 BARIUH 
09-WT2P 01126188 CADHIUH 
09-WT2P 01/26/88 CHROHIUH 
09-WTZP 01/26/88 LfAD 
09-WTZP 01/26/88 HERCURY 
09-Yl2P 01/26/88 SELENIM 
09-YT2P 01126188 SILVER 
09-WJ2P 01/26/88 f LUORIDE 
09-WT2P 01/26/88 NITRATE-W 
09-YTZP 01/26/88 ENDRIN 
09-YTZP 01/26/88 LINDRNE 
09-YTZP 01/26/88 tlfTHOXYCHLOR: 
09-WTZP 01/26/88 TOXAPHENE 
09-YT2P 01/26/88 2,4-O 
09-WTZP 01/26/88 2,4,5-TP 
09-YTZP 01/26/88 RADIUH 
09-YTZP 01/26/88 GROSS ALPHA 
09-WTZP 01/26/88 GROSS BETA 
09.WTZP 01/26/88 COLIFORH 
09-WT2P 01/26/88 1 ,l , l-TRICHLOROETHANE 
09-YTZP 01/26/88 TRICHLOROETNYLENE 
09-YTZP 04/19/88 PH 
09-YT2P 04/19/88 SPLCIf IC CONDUCTANCE 
09-WT2P 04/19/88 PC8, TOTAL 
09-WTZP 04/19/88 1,l ,I-TRICHILOROETHANL 
09-WTZP 04119188 TRICHLOROETIHYLENE 
09-WT3P 09116186 1,l , l-TRICHLOROETHANI 
09-WT3P 09/16/86 TRICHLOROETHYLENE 
09-WT3P 09116186 PCB 1242 
09-YT3P 09/16/86 PC8 1248 
d9-WT3P 09/16/86 PC8 1254 
09-YT3P 09/16/86 PC8 1260 
09-WT3P 09/16/86 PC8, TOTAL 
09-YT3P 02/21/87 l,l, l-TRICHLOROETHANE 
09-WT3P 02/21/87 TRICHLOROETHYLENC 
09-YT3P 02/21/87 PC8 1242 
09-WT3P 02121187 PCB 1248 
09-YT3P 02121187 PCB 1254 
OQ-WTJP 02/21/87 PC6 1260 
09-WT3P 02/21/87 PC8, TOTAL 
09-WT3P 12104187 PC8, TOTdL 
09-WT3P 12/04/87 TRICHLOROETHYLENE 
09-YT3P 12/04/87 l,l, I-TRIClILOROETHANE 
OO-YT3P 01/26/88 PH 
09-WT3P 01/26/88 SPECIf IC CllNBUCTANCE 
09-YT3P 01/26/88 ORMNIC CfiRBON, TOTI\L 
09-YT3P 01/26/88 TOTAL DR6AllIC HALOGENS 
09-WT3P 01/26/88 IRON 
09-YT3P 01/26/88 HANGtiNESE . 
09-YT3P 01/26/88 SODIUtl 
09-WT3P 01/26/88 SULFATE 
09-YT3P 01/26/80 CHLORIDE 

Si 
urhoicr 
1411 
~!I/~ 
w/L 
w- 
w/L 
@O/L 
w/L 
w/L 
w/1 
w/L 
w/L 
&l/L 
w/L 
u/l 
w/L 
el/~ 
q/L 
w/L 
u/L 
w/L 
w/L 
w/L 
w/L 
w/L 
w/l 
pCi/l 
pCi/l 
rhea/y 
1/10011 
r9il 
w/L 
S.U. 
urho/cr 
w/1 
w/l 
w/L 
v/L 
r9h 
w/L 
rg/L 
w/L 
VI/L 
v/L 
411 
WIL 
w/l 
q/L 
41 
WlL 
w/L 
w/l 
w/l 
wn 
S.U. 

( 

i 

< 

< 

< 

< 

c 

< 

< 

< 

< 

( 

ND 
ND 
ND 
no 
ND 

urho/cr 
w/L 
w/L 
w/l 
w/L 
WdL 
W/L 
w/L 

6.46000 
9350.00000 

4.00000 
0.08000 
0.95000 - 
0,50000 

61.00000 
53.00000 
43.00000 
0.05000 
0.01000 
0.05000 
0.05000 
0.01000 
0.05000 
0.05000 
0.00200 
0.01000 
0.05000 
0.12000 
0.08000 
0.00020 
0.00400 
0.10000 
0.00500 
0.10000 
0.01000 
0.50000 
0.00000 
0.80000 
0.00’000 
0.00400 
0.02800 
5.98000 

596.00000 
0.01000 
0.00200 
0.02200 
0.00500 
0.74000 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.00650 
0.11000 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 
0.92000 
0.01000 
6.45000 

1140.00000 
4 .ooooo 
0.50000 
3.50000 
0.74000 

65.00000 
95.00000 
30.00000 



. 

09-Wl3P 01;26/88 RRSENIC 
09-UT3P 01/26/88 6ARIUtl 
09-UT3P 01/26/88 CAonIUf! 
09-UT3P 01/26/88 CHROWIUtI 
09-UT3P 01/26/88 LEAD 
09-WT3P 01/26,‘88 HERCURY 
09-UT3P 01/26/88 SLLEWIUH 
09-UTSP 01/26/88 SILVER 
09-UT3P 01/26/88 f LUORIDE 
09-UT39 01/26/88 NITRATE-N 
09-UT3P . 01/26/88 EUDRlN 
09-UT3P 01/26/88 LINDANE 
09-UT3P 01/26/88 HfTHOXYCHLOR 
09-UT3P 01/26/88 TOXAPHENE 
09-UT3P 01/26/88 2,4-D 
09-YT3P 01/26/88 2,&S-TP 
09-WT3P 01/26@8 RADIUH 
09-UT3P 01/26/88 GROSS ALPHA 
09-UT3P 01/26/88 6ROSS BETA 
09-UT3P 01/26/88 COlIfOR~ 
09-YT3P 01126188 l,l,l-TRICHLOROETHANE 
09M3P 01/26/88 JRICHLOAOfTHYLEWE 
09-WT3P 04/19/88 pfl 
OO-UT3P 04/19/88 SPfCIfIC CONDUCTANCE 
09-UT3P 04/19/88 PC8, TOTAL 
09-YT3P 04/19/88 1,l ,I-TRICHLOROE THdNf 
09-YT3P 04/19/88 TRICHLOROETHYlENE 
09-YTIP b9/16/8b l,l,l-TRICHLOROElHANf 
09-UTIP 09/16/86 TRICHLOROfTHYLfNE 
09-WT4P 09116186 PC8 1242 
09-WTIP 09/16/86 PC8 1248 
09-YT4P 09/16/86 PC8 1254 
09-WTIP 09116186 PC8 1260 
09-U74P 09116186 PCB, TOTAL 
09-WTIP 02121187 l,l,l-TRICHLOROETHAHE 
09-UTIP 02i21187 TRICHLOROETHYLENE 
09-UTIP 02/21/87 PCE 1242 
09-Wl4P 02121187 PC8 1248 
09-UTIP 02/21/87 PC8 1254 
09-YT4P 02/21/87 PCB 1260 
09-WT4P 02/21/87 PC8, TOTAL 
09-UT4P 12/04/87 PC8, TOTAL 
09-W14P 12iO4/87 TRICHLOROETHYLENE 
09-UTIP 12/04/87 l,l, l-TRICHLOROETHANE 
09-UT4P 01/28/88 PH 
09-WTIP 01/28/88 SPfCIf IC CONDUCTANCE 
09-WT4P 01/28/88 ORGANIC CARBON, TOTAL 
09-WTIP 01/28/88 TOTIlL ORGINIC HALOGENS 
09-UTIP bl/28/88 IRON 
09-UT4P 01/28/88 HAN6ANESE 
09-WTIP 01/28/88 s001un 
09-WT4P 01/28/88 SUlf RTE 
09-UT4P 01/28/88 CHLORIDE 
09-UTIP 01/28/88 PHENOL 
09-WTIP 01/28/88 PC8, TOTAL 
09-WTIP 01/28/88 ARSENIC 
09-UT4P 01/28/88 8ARIUH 
09-WT4P bl/28/88 CADMUH 
09-WTIP 01/28/88 CHROMUH 
09-YT4P 01/28/88 LfRD 
09-WTIP 01/28/B8 MERCURY 
09-WTIP 01/28/88 SfLEHIUfi 
09-WTIP 01/n/88 SILVER 
09-WTIP 01/28/88 f LUORIDE 

q/L ( 0.05000 
@9/l 0.05000 
w/l ( 0.01000 
4li~ ( 0.05000 
@9/L ( 0.05000 
w/L ( 0.00200 
4/L ( b.blOOO 
WI/L ( 0.05000 
w/L 0.18000 
w/L 
rg/L (’ ‘. 

2.50000 
0.00020 

&l/L ( b.bO4bO 
w/l ( 0.10000 
W/L ( 0.00500 
w/L ( 0.10000 
W/L ( O.blbOO 
pCi/l 0.4bbOO 
pCi/l O.bObOO 
ritem/y 0.30000 
:/loo~l 0.00000 
w/L 0.00700 
@9/L 0.59800 

S.U. 6.00000 
who/cm 598.00000 
w/L ( b.OlObO 
w/L 0.00600 
w/L 0.57500 
W/L 0.00950 
w/L O.lbOOO 
@g/L ND 0.00020 
bg/L ND 0.00020 
mg/L I([, 0.00020 
mg/L NO 0.00020 
mg/L ND 0.00020 
u/L 0.00130 
w/L 0.28000 
w/L ( 0.00020 
w/L < 0.00020 
w/1 ( 0.00020 
w/L ( 0.00020 
w/L < 0.00020 
w/J ( 0.01000 
1911 0.13000 
#9/l 0.01000 
S.U. 6.78000 

who/cm 1141.00000 
w/L 5.00000 
WlL 0.19700 
w/L ( 0.01000 
w/L 0.77000 
rg/L 67.00000 
w/L 95.00000 

w/L 41 .ObOOO 
w/L ( 0.05000 
w/L ( 0.01000 
w/L ( 0.05000 
1911 0.05000 
W/L ( 0.01000 
w/L ( 0.05000 
w/L < 0.05000 
w/L ( 0.00200 
w/L ( 0.01000 
49/L < 0.05000 
w/L 0.18000 



YI‘“I.F 

09-WT4P 

09-WTIP . i 
09-WTJP 
09-WT4P 
09-UTIP 
b9-UTIP 
09-YT4P 
09-UTJP 
09-UTIP 
09-WT4P 
oo-UT4P 
09-UTIP 
09~WTIP 
09-WNP 
09-WTIP 
09-YT4P 
09-WT5P 
09-WTSP 
09-WTSP 
09-WTSP 
09-UTSP 
b9-UTSP 
09-UT5P 
09-UTSP 
09-UTSP 
09-UTSP 
09-WTSP 
09-WTSP 
09-UTSP 
09-UTSP 
OO-WTSP 
09-UTSP 
b9-UTSP 
09-WTSP 
09-WTSP 
09-WTSP 
09-WTSP 
09-WTSP 
09-WT5P 
09-WTSP 
09-UT5P 
b9-WTSP 
09-UTSP 
09-WTSP 
09-UTSP 
09-WTSP 
09-WT5P 
b9-WTSP 
OQ-UT54 
09-UTSP 
09-WTSP 
09-UTSP 
09-UTSP 
09-UTSP 
09-WTSP 
09-WISP 
09-UTSP 
09-UT5P 

,I 09-UT5P 
09-WTSP 
09-UT5P 
09-UTSP 
09-WTSP 
09-YTSP 

“1, LO, “U CIIYI,,,, 

01/28/88 LINDANE 
01/28/88 HETHOXYCHLOR 
01/28/88 TOXAPHENE 
01/28/88 2,4-D 
01/28/88 2,4,5-TP 
01/26/88 RADIUH 
01/28/88 GROSS ALPHA 
01/28/88 GROSS BETA 
01/28/88 COLIFORH 
01/28/88 1, 1, I-TRICHLOROfTHANf 
01/28/88 lRICHlOROETHYLfUf 
04/19/88 PH 
04/19/88 SPfCIf IC CONDIJCTANCE 
04/19/88 PCB, TOTAL 
04/19/88 1 ,l, l-TRICHLOROETHANf 
04/19/88 TRICHLOROfTHYLENf 
09/16/86 l,l,l-TRICHLOIIOETHAWE 
09/16/86 TRICHLOROfTHYI.fNE 
b9/16/86 PC8 1242 
09/16/86 PC0 1240 
09/16/86 PC8 1254 
09/16/86 PC8 1260 
09116186 PC8, TOTAL 
02/21/87 l,l,l-TAICHLOHOfTHANE 
02/21/87 TRICHLOROETHYUNE 
02/21/87 PC8 1242 
02/21/87 PC8 1248 
02/21/87 PCE 1254 
b2/21/87 PC8 1260 
02/21/87 PC8, TOTAL 
12/04/07 PC8, TOTAL 
12/04/87 TRICHLOROETHYLENf 
12/b4/87 1 ,l,l-TRICHLOIOfTHANf 
01/26/88 PH 
01/26/88 SPECIFIC COUDUCTANCE 
b1/26/88 ORGANIC CARBON, TOTAL 
01/26/88 TOTAL ORGANIC HALOGENS 
01/26/88 IRON 
01/26/88 UANGANESE 
01/26/88 SOOIUn 
01/26/88 SuLfAil 
01/26/88 CHLORIDf 
01/26/88 PtifNOL 
01/26/W PC8, TOTAL 
01/26/88 ARSENIC 
01/26/88 BARIUH 
01/26/88 CADUIUt! 
01/26/88 CHRORIUfl 
01/26/88 LEAD 
bl/26/88 MERCURY 
01/26/88 SELENIUR 
01/26]88 SILVER 
01/26/88 f LUORIDE 
01/26/88 NITRATE-N 
01/26/88 fNDRIN 
01/26/88 LINOANE 
01/26/88 HETHOXYCHLOR 
01/26/88 TOXAPHENE 
01/26/88 2.4-O 
01/26/88 2,4,5-TP 
01/26/88 RADIUU 
01/26/88 GROSS ALPHA 

01/26/88 CROSS BETA 

01/26/W COLIFORM 

-,I - 
w/L < 
w/L < 
10/L < 
w/L ( 
w/L ( 
pCi/l 
pCi/l 
olreaiy 
1/1OOml 
w/L 
w/L . 
S.U. 
urho/cr 
w/L < 
w/L 
w/l 
w/L < 
w/L < 

w/l ND 
4l/L ND 
w/L ND 
WliL ND 
10/L ND 
v/L < 
&l/L < 
w/L < 
w/L < 
w/l < 
w/L t 
w/L < 
r9il < 
w/l < 
w/l < 
S.U. 
urho/ce 
m/l 
w/l 
v/l 
WI/L 
dl 
@9/L 
w/L 
w/L < 
w/L < 
4liL t 

w/l < 
dL t 
w/l < 
w/L < 
w/L < 
w/L < 
w/L < 
w/L 
w/L 
WlL < 
&3/L ( 
w/L < 
u/L < 
w/L < 
WI/L t 
pCi/l 
pCi/l 
81 reel y 
t/10011 

m...w-. 
0.00400 
0.10000 
0.00500 
0.10000 
0.01000 
0.40000 
0.00000 
0.30000 
0.00000 
0.00800 
0.08300 
6.38000 

1086.ObOOO 
b.blOOb 
0.00900 
0.12900 
0.00050 
0.00050 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.00050 
0.00050 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.01000 
0.01000 
O.blObO 
7.12000 

720.00000 
6.00000 
0.11000 
0.07000 
0.08000 

65.00000 
53 .ooooo 
28.00000 
0.05000 
0.01000 
0.05000 
0.05000 
0.01000 
0.05OOO 
0.05000 
0.00200 
0.01000 
0. 05000 
0.20000 
0.08000 
0.00020 
0.00400 
0.10000 
0.00500 
0.10000 
0.01000 
0.70000 
0.50000 
0.90000 
5.00000 



“7-“84r 

09-WTSP 
OP-UTSP . - 
09-WTSP 
09-WT5P 
09-UTSP 
09-WT6P %” 
09-WT6P 
b9-WT6P 
b9-WT6P 
09-UT6P 
09-WTbP 
09-WT6P 
b9-WT6P 
09-UT6P 
09-WT6P 
09-WT6P 
09-WTbP 
b9-YT6P 
09-WT6P 
09-UT6P 
09-WT6P 
09-WT6P 
09-WT6P 
09-YT6P 
09-WT6P 
09-WT6P 
09-WT6P 

“I, LY, YY .I*.“*.-- .._-.. 

04/19/88 PH 
04/19/88 SPECIFIC C~ONOUCTANCE 
04/19/8a PC8, TOTAL 
04/19/88 1,l ,I-TRICHLOROETHANE 
04/19/88 TRICHLOROETHYLEN~ 
09[16/86 I,1 , l-TRICHlOR~fTHANE 
09/16/8b TRICHLOROETHYLENE 
09116186 PC8 1242 
09/16/86 PC8 1248 
09/16/86 PC8 1254 
09/16/8b PC8 1260 
09/16/86 PC8, TOTAL. 
b2/21/ 87 l,l, l-TRICHLOROETHANE 
02/21/87 TRICNLOROflHYlENf 
02J21f81 PC8 1242 
02/21/87 PC8 1248 
02/21/87 PC8 1254 
02/21/87 PCB 1260 
02/21/67 PCB, TOTAL 
12/b4/87 PCU, TOTAL 
12/04/87 TRICHLOROETHYLENE 
12/04/87 l,l, I-TRIICHLOROETHANE 
04/19/88 PH 
04/19/88 SPECIFIC CONDUCTANCE 
04/19/88 PC8, TOTAL 
b4/19/88 l,l,l-TRICHLOROETHANE 
04/ 19188 TRICHLOROfTHYLfWf 

si. 
uUho/cU 

< 
< 

< 
< 
HO 
ND 
ND 
NO 
NO 
< 
< 
t 
< 
< 
< 
< 
< 

t 
< 

utho/cU 
w/L ( 
4llL ( 
4?/~ ( 

6.87000 
763.00000 

0.01000 
0.00100 
0.00400 
0.00050 
0.00050 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
0.00050 
0.00050 
0.00020 
0.00020 
0.00020 
0.00020 
0.00020 
O.BNOO 
0.01000 
0.01000 
6.92000 

860.00000 
0.01000 
b.bblbO 
0.00100 



ANALYTICAL AND CONSULTING LABORATORIES 

Environmental, Chemical, and Petroleum 

SAMPLE ANALYSIS RESULTS 
*********************** 

NAVWPNSUPPCEN, BLDG 2516 ANACONX 8224 
CRANE, INDIANA 47522 DATE 11-15-91 
ATTN: JO BELCHER, 

SAMPLE DESCRIPTION: 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
TOC 
TOX 

i2i 
Na 
Ca 
MS K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

E 

PCB X0.001 

All results are in mlg/l 

WATER 
9-l SAMPLE DATE 9-27-91 LEVEL 15.59 

6.95 
376 

As 

% 
Cr 
Pb 
%I 
:; 
Fluoride 
Nitrate-N 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP 
Radium,pCi/L 
Gross a,pCi/L 
Gross b,pCi/L 

. Colifornl 

l,l,l-Trichloroethane 
Trichloroethylene 
D-N-Butyl phthalate 
Bis(2-Ethylhexyl)phthalate 

X0.001 
X0.001 

SUBMITTED B 



C@ E”vlronmenta,, Cbmica,, and Petrole”m ANALYTICAL AND CONSULTING LABORATORIES 

NAVWPNSUPPCEN, BLDG 2516 ANACONX 8224 

Y 

SAMPLE ANALYSIS RESULTS 
************+****+***** 

CRANE, INDIANA 47522 DATE 11-15-91 
ATTN:JOBELCBEB 

SAMPLE DESCRIPTION: 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
EE 

E 
Na 
Ca 
wf 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

EE 

PCB <O.OOl 

WATER 
9-3 SAMPLE DATE 9-27-91 LEXEL 5.41 

6..19 
453 

As 
Ba 
Cd 
cr 

g 

!zj 
Fluoride 
Nitrate-N 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

l,l,l-Trichloroethane 
Trichloroethylene -. 
D-N-Butyl hthalate 
Bis(2-Ethy hexyl)phthalate P 

O.iO8 
0.130 

All results are in mg/l 

SUBMITTEDB 



tF Jl ANALYTICAL AND CONSULTING LABORATORIES F -------- kJ Environi -- mental. Chemical, and Petrotwm 

ANACON, INC. 
730 FM 1959 

HOUSTON, TX 77034 

(713) 922moo 

SAMI?LE ANALYSIS RESULTS 
**+******************** 

NAVWPNSUPPCEN, BLDG 2516 
CRANE, INDIANA 47522 
A!PI'N: JO BELCHEE 

ANACONP 8224 
DATE 11-15-91 

-----------------------.------------------------------------------------ 
'WATER 

SAMPLE DESCRIPTION: 9-4 SAMPLE DATE 9-27-91 LEVEL 16.05 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
TOC 
TOX 

E 
Na 
Ca 
MS 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

ZE 

PCB <O.OOl 

All results are in mg/l 

5.32 
335 

A8 
Ba 
Cd 

ii 
Ha 

g 
Fluoride 
Nitrate-N 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP 
Radium,pCi/L 
Gross a,pCi/L 
-~;obApCW 

l,l,l-Trichloroethane 
Trichloroethylene 
D-N-But 1 phthalate 
Bis(2-E ylhexyl)phthalate &I 

O.'OOl 
0.016 

SUBMITTED B 



ANACON, INC. 
730 FM 1959 

HOUSTON. TX 77034 

(713) 922aoo 

ANALYTICAL AND 00~skING LABORATORIES 

Environmental. Chemical, and PetrOkwm 
- 

SAMPLE ANALYSIS RESULTS 
**t*+****************** 

BLDG 2516 ANACON# 8224 NAVWPNSUPPCEN, 
CRANE, INDIANA 47522 
ATTN: JO BELCHER 

DATE 11-15-91 

-------_--------------.------------------------------------------------- 
WATER 

SAMPLE DESCRIPTION: 9-5 SAMPLE DATE 9-27-91 LEVEL 12.99 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
z 

Fe 
Mn 
Na 

g 
K 
Sulfate ' 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

2E 

PCB <O.OC)l 

All results are in mg,ll 

6.85 
864 

As Endrin 

:z 
Lindane 
Methoxychlor 

prrb 
Toxaphene 
2,4-D 

w 
:; 

Ulu~~ci,L 
Gross a,pci/L 

Fluoride 
Nitrate-N 

z;;;ob,PCi/L 

l,l,l-Trichloroethane O.'OOl 
Trichloroethylene 0.004 
D-N-Butyl hthalate 
Bis(2-Ethy hexyl)phthalate P 

SUBMITTED BY 



ANALYTICAL AND CONSULTING LABORATORIES 

Environmentat. Chemical, and Petroleum 

SAMPLE ANALYSIS RESULTS 
*******+**+****+******* 

NAVWPNSUPPCEN, BLDG 2516 
CRANE, INDIANA 47522 
ATTN: JO BELCIiElR 

ANACONX 8224 
DATE 11-15-91 

----------------------------------------------------------------------- 
WATER 

SAMPLE DESCRIPTION: 9WTlP SAMPLE DATE 9-27-91 LEVEL 12.50 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
TOC 
TOX 

E 
Na 

ii; 
K 
Sulfate 
Chloride 
Phenol 
cnEte 

TNT 
RDX 

PCB <O.OOl 

All results are in mcg/l 

6.57 
790 

As 
Ba 
Cd 

z 
Hg 
Se 
As 
Fluoride 
Nitrate-N 

\ 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP 
Radium,pCi/L 
Gross a,pCi/L 
=;yobAWL 

l,l,l-Trichloroethane 
Trichloroethylene 

~~~T~~~y~~~~:~~~thalate 

0.'004 
0.019 

. .’ 

SUBMITTED BY 



ANACON, INC. 
730 FM 1959 

HOUSTON, TX 77034 

(713) 922.7ooo 

ANALYTICAL AND CONSULTING LABORATORIES 

Environmental. Chemical, and Petroleum 

SAMPLE ANALYSIS RESULTS 
**+******************** 

NAVWPNSUPPCEN, :BLDG 2516 ANACON# 8224 
CRANE, INDIANA 847522 DATE 11-15-91 
ATTN:JOBELCEEE 

SAMPLE DESCRIPTION: 9WT2P 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
TOC 
TOX 

Et 
Na 

ii; 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

RDX 

PCB <O.OOl 

6.13 
556 

As 

z 

z 
Hg 
Se 

WATER 
SAMPLE DATE 9-27-91 LEVEL 10.42 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

-. 
. . 

Fluoride 
Nitrate-N 

Cr;f;obb,pCi/L 

l,l,l-Trichloroethane <O.'OOl 
Trichloroethylene 0.081 - 
D-N-Butyl hthalate 
Bis(2-Ethy hexyl)phthalate P 

All results are in mg/l 
SUBMITTED BY 



ANALYTICAL AND CONSULTING LABORATORIES 

Environmental, Chemical, and Petrotwm 

SAMPLE ANALYSIS RESULTS 
*****+***************** 

NAVMPNSUPPCEN, BLDG 2516 
CRANE, INDIANA 47522 
ATTNUOBELCHER EEoN’ 8224 

11-15-91 

SAMPLE DESCRIPTION: 9wT3P 

TEST RESULTS: 

PH 
Sp.Cond,umhos/cm 
TOC 
TOX 
Fe 

2 
Ca 
Mg 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 

2Fia-N 
RDX 
22 co.oo1 

6.15 
592 

As 

2 
Cr 

ii; 
Se 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP 

Ag Radium,pCi/L 
Fluoride Gross a,pCi/L 
Nitrate-N Gross b,pCi/L 

COliform 
l,l,l-Trichloroethane 
Trichloroethylene <O.'OOl 
D-N-But 1 hthalate 
Bis(2-&yThexyl)phthalate 

0.768 

All results are in mg/l 

SUBMITTED B 



ANALYTICAL AND CONSULTING lABORATORIES 

Environmentet, Chemical, and Petroleum 

SAMPLE ANALYSIS RESULTS 
+*+******************** 

NAVWPNSDPPCEN, BLDG 2516 
CRANE, INDIANA 47522 
ATTN:JOBELCBER 

ANACONX 8224 
DATE 11-15-91 

TEST RESULTS: 

PH 
Sp.Cond,umhos/cm 
TOC 
TOX 

Fe 
Mn 
Na 
Ca 
Ma 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

z. * 

PCB. <O.OOl 

All results are in mg/l 

6.28 
712 

As 

s 

if i 
Hg 
Se 
A 
F uoride 9 
Nitrate-N 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 

;k:&:;ci,L 
Gross a,pCi/L 
-~p;obAWL 

l,l,l-Trichloroethane 
Trichloroethylene 
D-N-Butyl phthalate 
Bis(2-Ethylhexyl)phthalate 

<O.OOl 
0.247 

SUBMITTED B 



ANACON, INC. 
730 FM 1959 

HOUSTON, TX ?7034 

(713) 922moo 

ANALYTICAL AND CONSULTING LABORATORIES 

Environmental. Chemical. and Petroleum 

!SAMPLE ANALYSIS RESULTS 
+************++******** 

NAVWPNSUPPCEN, BLDG 2516 ANACONP 8224 
CRANE, INDIANA 47522 DATE 11-15-91 
ATTN: JOBELCBEIR 

SAMPLE DESCRIPTION: 9wT5P 

TEST RESULTS: 

PB 
Sp.Cond,umhos/cm 
TOC 
TOX 

E 
Na 
Ca 
Ms 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

z 

PCB <0.001 

All results are in mg/l 

6.74 
806 

WATER 
SAMPLE DATE 9-27-91 LEVEL 4.35 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP 
Radium,pCi/L 

Fluoride 
Nitrate-N 

Gross a,pCi/L 

l,l,l-Trichloroethane 
Trichloroethylene 
D-N-Butyl hthalate 
Bis(Z-Ethy hexyl)phthalate E 

0:005 
0.010 

SUBMITTED BY 



ANACON, INC. 
730 FM 1959 

HOUSTON, TX 77034 

(713)922moo 

ANALYTICAL AND CONSULTING LABORATORIES 

Environmental. Chemical. and Petroleum 

NAVWPNSUPPCEN, BLDG 2516 ANACONX 8224 

SAMPLE ANALYSIS RESULTS 
***+***********+******* 

CRANE, INDIANA 475:22 DATE 11-15-91 
ATTN:JOBELCBER 

TEST RESULTS: 

PE 
Sp.Cond,umhos/cm 

EE 

ii 
Na 
Ca 
Ms 
K 
Sulfate 
Chloride 
Phenol 
Bicarbonate 
Ammonia-N 

ZE 

PCB <O.OOl 

All results are in mg/l 

6.73 
669 

As Endrin 

:i 
Lindane 
Methoxychlor 

z 
Toxaphene 
2,4-D 

Hs 2,4,5-TP 

:; 
Radium,pCi/L 

Fluoride 
Gross a,pCi/L 

Nitrate-N ~r~;ob'PCi/L 

l,l,l-Trichloroethane <O.OOl 
Trichloroethylene X0.001 
D-N-Butyl hthalate 
Bis(2-Ethy hexyl)phthalate P 

SUBMITTED BY 



FINAL DRAFT PCA/R- 150 TANK SITE IN5 170 023 498 
FEBRUARY 1992 

APPENDIX F 
EPA COMMENTS AND RESPONSES 



EPA COMMENTS AND REPLIES TO DRAFT, RF1 PHASE III GROUNDWATER PHASE II SOILS 
WORK PLAN FOR NAVAL WEAPONS SUPPORT CENTER, CRANE, INDIANA, PESTICIDE CONTROL 
AREA/R-l50 TANK SITE, SWMU #09/05. 

A. General Comments 

1. The necessary elements of a workplan and a sampling and analysis plan 
are represented in this document. However, the organization of the document 
leads to confusion and redundancy. The main cause of the problem is that 
sampling and analysis informat ion, which according to the main headings in the 
Table of Contents should be in Section 3.0, is actually spread out through 
Sections 2.0, 3.0, and 4.0. This causes the same, or nearly the same, 
material to be rehashed at as many as three locations. Section 3.0 should 
contain all the sampling and analysis plans and procedures. This would 
eliminate all .of Section 2.2.0 (Technical Approach) from Section 2.0 
(Management Plan). Then Section 2.0 could focus on its topic of Project 
Objectives and Project Management. All the contents of Section 4.0 (Well 
Construction) are pltans and procedures for the investigation and logically 
belong within Section 3.0. 

Answer. The workplan is revised as requested. Section 2.2.0 Technical 
Approach has been removed from Section 2.0 Management Plan and incorporated 
into Section 3.0. Sampling and Analysis Plan. Section 4.0 Well Construction 
Plan is now Section 3.3.0 of the Sampling and Analysis Plan. 

2. The Introduction section of the document does an ineffective job of 
presenting what is known about the site, and does not promote the evolution of 
a preliminary conceptual model which should be its purpose. There is little 
discussion about the hydrostatigraphy at the site and nothing on what, if 
anything is known about the hydraulic characteristics of the units that may be 
encountered. Also missing is a potential surface map of the area and a table 
containing the existing monitoring well construction details, both of which 
are basic to such a document. 

Answer. Section 1.1.3.1, 1.1.3.2 and 1.1.3.3 present all available 
information about the site. Section 1.2.0 presents all known information 
about previous investigations. A potential surface map is not available at 
this time because not all existing wells have been surveyed in. Table 1.2.8 
contains monitoring well construction details for six wells (WTlP-WT~P). 
Construction details were not available for all other wells. 

3. Determining the lateral and vertical extent of ground water 
contamination requires a three-dimensional perspective. That perspective does 
not seem to be a part of the decision making process on the placement of wells 
and the depth of the well screens. (Discussed further in Specific Comments), 

Answer. The placement and number of proposed wells will be dependent upon the 
analysis of the proposed soil samples and existing monitoring wells. The 
depth of the well screens will be dependent upon the depth of the aquifer. 



B. Specific Commentq 

1. 5 Page 

a. Paragraph 3 - 

The closure plan procedures for the R-150 Tank must be included. 
This data is critical in determining how much contaminated soil was already 
removed, and what the current ground water monitoring program is. The closure 
activities also establish where the tank was and what material was backfilled. 

Answer. The Closure Plan procedures for the R-150 Tank is Appendix E of the 
workplan. The amount of contaminated soil removed is not mentioned in the 
Closure Plan. The current ground water monitoring program is given. 

The reference to the secure landfill should be changed to the specific 
type of landfill where the material will be disposed of. Will it go to the 
on-site solid waste landfill or somewhere else? 

Answer. The excavalted soil from the R-150 Tank was disposed of at the 
Chemical Waste Management Landfill, Calumet City, Illinois. 

b. Section 1.1.4 

This Site Hydrogeology section is very sparse. Data about the 
hydraulic characteristics of the overburden and the bedrock should be 
included, if known. Are any units, likely to be encountered, used for a water 
supply? Describe if there are any low conductivity units which might exist to 
form the bottom of the upper aquifer. Describe all potential aquifers and 
aquitards for the area. Describe if there is a link between ground water and 
surface water at the site. 

Answer. Any information concerning the hydraulic characteristics and low 
conductivity is not known. Ground water elevations range from 720 ft q sl to 
6% ft msl. From available information, there does not appear to be a link 
between ground water and surface water. 

2. Page 7 

a. Paragraph 1, Last Sentence 

The datat from the ground water assessment should be used to 
determine further ground water studies for this area. Describe any seasonal 
changes. A potentiometric map should be included from the previous data, and 
current conditions at the site. 

2 



Answer. Data from the 1986 ground water study was used to determine the six 
proposed monitoring well locations as stated in Section 3.1.2, paragraph 3, 
line 13. A potentiometric map is included from the 1986 study, Monitoring 
wells placed in 1981 and 1983 have not been surveyed in. 

b. Paragraph 2 

1) A table should be included that summarizes the construction 
details of existing monitoring wells such as date of completion, depth 
drilled, screened zone, casing diameter, screen slot size, etc. 

Answer. Table 1.2.1B, Page 10, summarized the construction details of 
existing monitoring wells as requested. Only available information was for 
monitoring wells WTlP-WT6P as shown on the table. 

2) The location of monitoring wells WTlP, WT2, WT3P, WT4P, WTSP, 
and WT~P should be shown on Figure 1.2.1. since they are discussed in the 
test. (Their locations are shown in Appendix E but they should be mentioned 
here also). 

Answer. Monitoring wells WTlP, WT2P, WT3P, WT4P, WTSP and WT6P are shown on 
Figure 1.2.1B as requested. 

3) Well designations should be consistent between the text and 
Figure 1.2.1. (e.g., well g-3-81 in text is WES-g-3-81 in the figure). It is 
potential and unnecessary confusion. 

Answer. Well designations corrected to show consistency between the text and 
the figures . 

c. Paragraph 2, Line 5 

Is monitoring well “WTIP-4P” referring to wells WTlP, WT2P, WT3P 
and WT4P If so, then the "I" in WTIP should be replace with “l”, and this 
sentence would be redundant with the sentence that follows. If not, then 
where is the well WTIP? 

Answer. WTIP-4P was :referring to wells WTlP, WT2P, WT3P, and WT4P. This 
sentence was deleted due to its redundancy. 

d. Paragraplh 2, Line 1 

Well WT4O should be WT4P. 

Answer. Typo corrected. 



e. Paragraph 2, Last Sentence 

Complete the sentence by adding the underlined words as follows. 
“Tr ichloromethane in excess of the detection limit of 0.001 ppm was observed 
in wells g-3-81, WT2E), WT3P, and WT4P.” 

Answer. Paragraph 3, Line 7, underlined words added as requested. 

3. Section 2.2.9. 

As stated in the general comments, this section presents material 
which belongs in Section 3.0 (Sampling and Analysis Plan). 

Answer. Previous Section 
Section 2.;!. 1 
Section 2.;!.2 
Section 2.;!.3 
Section 2.;!.4 
Section 2.;!.5 
Section 2.2.6 
Section 2.;!.7 
Sect ion 2. ;! .8 
Table 2.2.;! 

Current Section 
Section 3.1.3 
Section 3.1.2 
Section 3.1.2 
Section 3.1.2 
Section 3.2.2 
Section 3.2.3 
Section 3.2.5 
Section 3.1.5 
Table 3.2.6A & B 

4. Page 10, Paragraph 2, Line 5 

The plan states that one boring will be taken at the R-150 tank site 
in order to determine leakage. The closure activities have already determined 
leakage, and soil was removed down to bedrock. The closure data must be used 
to determine if further soil sampling is necessary to define the rate and 
extent of contamination. 

Answer. Three borings are proposed at the R-150 Tank Site to confirm that 
all contaminated soil was removed. 

5. Page 1, Section 2.2.1. 

Explain the meaning of the acronym NGVD. 

Answer. Section 2.2.1 is now Section 3.1.3. Acronym NGVD - National Geodetic 
Vertical Datum is the reference to which elevations are measured. 

6. Page 10, Section 2.2.3. 

Check for the missing text in line 8 and 9. 

Answer. Text from Section 2.2.3 is now found in Section 3.1.2. Missing text 
in line 8 and 9 was a typo. The “ttl in taking should have been capitalized. 

4 



7. Page 11, Paraigraph 6; Table 2.2.2. and Diagram 2.3.2 

The text indicates that five rounds of ground water sampling will be 
conducted, but Table 2.2.2 seems to indicate only one set of ground water 
samples is to be collected (36 samples), and Diagram 2.3.2 indicates only one 
round of ground water sampling. When are the remainder of the ground water 
samples to be collected, analyzed, and reported? 

Are field blanks appropriate for soil samples? What type of blanks will be 
taken? 

Schedules should normally reference sampling activities from Day 1, where Day 
1 is the date that the workplan is approved. 

Answer. Section 2.2.4 is now located in Section 3.1.2 Paragraph revised to 
indicate samples per round and total samples. Table 2.2.2 is now Table 3.2.6A 
and B. Table 3.2.6A shall be used for the first round of ground water 
sampling and soil sampling. Table 3.2.6B will be used for the second through 

‘the fifth round of ground water sampling. Diagram 2.3.2 is now Diagram 2.2.2. 
Diagram 2.2.2 revised1 to reflect five rounds of ground water sampling. 

Field blanks are appropriate for soil samples. Field blanks and trip blanks 
will be taken along with equipment rinsates and duplicates. Definition of 
each are given in Section 3.2.7. 

Schedule revised to show field work beginning after work plan approval. 

8. Page 12, Paragraph 1 

How is the sampling order of the new wells to be established? 

Answer. Sampling of the new wells will be contingent upon the results of the 
first round of ground1 water and soil analysis. 

9. Page 12, Paragraph 2 

In the last line, detection should be analysis. 

Answer. See Section 3.2.2, first paragraph, revised as requested. 

10. Page 12, Paragraph ‘I, Lines l-5 

This is not a sentence. 

Answer. See Section 3.2.6, first sentence, revised to state “Soil testing for 
the presence of . . . wrill be done”. 

5 



11. Table 2.2.2 

Define the term “NR” in the table. 

Answer. Table 2.2.2 is now Table 3.2.6A and B. Defined as requested: NR - 
Not Required. 

12. 15 Page 

a. 

Answer. See 

b. 

Answer. See 

C. 

Line 1 

Were should be where. 

Section 3.1.2, line 1, 

Section 3.1.2, Line 3 

Exist should be exists. 

sentence is correct as is. 

Section 3.1.2, paragraph 1, last sentence, revised as requested. 

Second from Last Sentence 

References to the surface soil sampling and the boring at the 
tank site should be modified taking into account the previous closure data. 

Answer. After review of soil sampling data, it is proporsed that three 
soil borings be drilled at the R-150 Tank Site to positively confirm that all 
contaminated soil has been removed. 

13. Figure 3.1 .;I 

All the well symbols are not defined in the legend. 

Answer. Figure 3.l.2A and B have been revised. All wells symbols are 
defined. 

14. Page 17 

The locations of the borings and the well locations should be 
reconsidered after the discussions at the last TRC meeting, in going out to 
the site and establishing locations. The Pest Control buildings should have 
soil sampling to determine if there is any soil contamination from spillage on 
the ground, looking alt worst case areas. The ground water sampling is a Phase 
III sampling to determine the rate and extent of contamination at the R-150 
tank area. 

6 



Answer. Although at quantity and the location of wells has been stated, this 
is only a proposed number dependent upon results of ground water and soil 
analysis. Three borings will be drilled at Building 2189 and six at Building 
55 in an attempt to determine if there is any soil contamination from 
spillage. Three surface samples will be taken at well WES g-3-81 to determine 
if any contamination is still present at this well. Three borings 
will be drilled at the R-150 Tank Site to confirm that all contaminated soil 
has been removed. 

15. Page 18, Paragraph 3 

The test states that TCE and 1,2-trans DCE were detected at 
concentrations above a detection limit of 1 ug/L. Since the water quality 
criteria for these constituents are also above the detection limit of 1 ug/L, 
the text could be improved by specifying the actual concentrations at which 
TCE and 1,2-trans DCE: were detected. 

Answer. Concentration levels detected for the 1986 study are listed in 
Table 1.2.1A. 

16. Page 18, Last Paragraph 

The figure referred to several times in this paragraph should be 
Figure 3.1.2a. 

Answer. Revised as requested. 

17. Page 19 

a. First Sentence 

Section 3.0 (Sampling and Analysis Plan) should not have to refer 
to Section 2.0 for sampling plan information. It should all be in Section 
3.0. 

Answer. All 
Sampling and 

b. 

sampl ing and analysis information is located in Section 3.0 
Analysis Plan as requested. 

Second Paragraph 

1) The sentence that begins on Line 7, should be modified by the 
addition of the underlined words as follows: “Samples will be taken from the 
least to most contaminated locations as determined from prior ground water 
analysis.,,; 

Answer. Page 18, second paragraph, line 7, included as requested. 



2) The scope of the monitoring well installation plans at 
Buildings 55 and 21189, as described in this paragraph seem premature. 
Generally, an investigator would wait for the result of the soil sampling and 
analysis to decide wrhether and where to monitor the ground water. Oftentimes 
the decision to complete a soil sampling borehole as a well can be based on 
visual, olfactory, or instrumental evidence during the borehole drilling and 
sampling process. The investigators should consider being guided in their 
monitoring well plalcement decisions by field observations and soil sampling 
analytical data. The! workplan states that ‘I.. . it is known that pesticide 
containers were rinsed in these areas.. . ‘I. With this in mind, it might be 
prudent to install one monitoring well at each building to see if any 
indication of ground water contamination exists. The placement of that well 
can be as previously described. But the 10 wells proposed for these two 
areas, at this point, seem to be overkill; 

Answer. The first round of ground water analysis will be performed before any 
wells will be placed. Although a quantity is specified, the actual number 
will depend upon the ground water and soil analysis. One monitoring well will 
not adequately define any ground water contaminants. Therefore, three wells 
are proposed at each building in an attempt to adequately define any 
contaminants. 

3) The sentence that begins on Line 10 of this paragraph, states 
that ” . ..six wells will be installed near the R-150 Tank Site to adequately 
define the contaminant plume.” The comment here is that “adequate” 
characterization of a plume can only be determined after studying the data 
provided by the new and existing wells. The sentence would be more realistic 
if it were rewritten as ” . ..six wells will be installed near the R-150 Tank 
Site in an attempt to define the contaminant plume.“; and 

Answer. Revised as requested. 

4) Spelling correction in Line 6, ttplumett. 

Answer. Typo revised as requested. 

18. Page 19, Section 3.1.3 

The last three sentences in the first paragraph of this section, and 
the last four sentences in the second paragraph of this section, say the same 
thing. There is no need for this information to appear twice. To aid in 
identification, both groups of sentences begin with “The list of analytical 
test parameters.. .I’ 

Explain the relationship of the soil samples to the fill from the closure of 
the tank. 

8 



Answer. Section 3.1.3 is now Section 3.1.4. The last four sentences in the 
second paragraph have been deleted to prevent redundancy. After review 
of the soil sampling data (Tables 1.2.1, 2, 3, and 4 worplan), three soil 
borings are proposed at the R-150 Tank to positively confirm that all 
contaminated soil has been removed. 

19. Paragraph 4 

a. First Sentence 

The underlined words are suggested to replace those in the text 
as follows. ” . ..Ground water sampling will be done at the site using existing 
and proposed monit0rin.g wells. ,, 

Answer. Replaced the existing words with the underlined words as suggested. 
See Section 3.1.4, second paragraph for revision. 

b. Line 2 

“The results of these analyses will be. . .,, 

Answer. Replaced the existing words with the underline words as suggested. 
See Section 3.1.4, second sentence for revision. 

C. Line 5 

The word basis should be used. How was the probability of 
occurrence determined? 

Answer. See Section 3.1.4, line 8. Replaced bases with basis. The 
probability of occurrence is explained in Section 3.1.4 as follows: The 8240 
and 8270 organics are selected because of the common industrial usage and 
their detected presenoe in the ground water surrounding the R-150 tank site. 
Because of past operations (pesticide usage) pesticides, herbicides and 
inorganics associated with pesticides will also be conducted. 

20. Pages 15-18 

a. Top 

We would recommend that consideration be given to dropping the 
use of TOX for Corrective Action Sampling. First, it has yet to be shown that 
this is a reliable screening technique, the method has been deleted from the 
proposed RCRA Subtitle D (Sanitary Landfill monitoring requirements), and it 
is to be deleted from the revised Subtitle C monitoring requirements in the 

9 



near future. The logic that the contaminants of interest contain chloride, 
and therefore should be detected with a TOX procedure, is valid. However, the 
TOX procedure is 10 to ‘50 times less sensitive than routine GC/MS procedures 
such as Method 8240. 

If TOX is to be performed, it should be added to Table 3.1.3. 

Answer. Deleted TOX as recommended. 

b. Table 3.1.1 

The Table ‘does not clarify whether the ground water samples to be 
analyzed for inorganics are to be filtered or not filtered. 

Answer. Table 3.1.3 is now Table 3.1.4. Inorganics will be filtered as 
stated in Section 3.2.5. 

C. Paragraph 3.1.4 

How close do the “defining parameters,, have to be to reality in 
order for the results to be acceptable? Or conversely, at what level are the 
results unacceptable? What are these defining parameters? How will they be 
measured? 

Answer. Paragraph 3.1.4 is now 3.1.6. Sentence revised to state “The 
validity of the derived results is dependent on certain assumptions being 
met,‘. These assumptions have to be made in order to obtain results for 
transmissivity, hydraulic conductivity, and storativity. 

21. Pages 18-19 

a. Table 3.1.k 

Strictly speaking, “Extraction,, should be “Digestion,, , Also, “G” 
following arsenic should be “GF,, . 

Answer. Should be Table 3.1.5a instead of Table 3.1.4a as stated above. Table 
3.1.5a is now Table 3.1.7a. Revisions made as requested. 

b. Paragraph 3.1.5 

,,Physical,’ should be ,,physically,, . 

Answer. Revision made in Section 3.1.6, not 3.1.5 as stated above. Section 
3.1.6 is now Section 3.1.8 
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22. Page 19, Para.graph 3.2.1, Line 3 

This sentence should read: “To minimize cross contamination between 
samples. . . ,, 

Answer. Sentence revised as requested. 

23. 21 Page 

a. Second Paragraph 

In this paragraph, and also on Page 23, Section 3.2.5, it is 
stated that the purge water and the excess sample water ,,...will be discharged 
to the ground surface no closer than 10 feet from the well.,, This practice is 
incompatible with the waste containment plans for water, as identified in 
Detection 3.5.2. Section 3.5.2 indicates that possibly contaminated water will 
be stored in drums and left on-site for later disposal. This section 
identifies these wlaste waters as resulting from decontamination pad 
construction, drilling, well installation, and decontamination operations. 
Surely, potentially contaminated ground water resulting from purging and 
sampling should be treated in the same manner. If analyses show waste waters 
not to be of an environmental concern, they can then be discharged in an 
appropriate manner. 

Answer. The draft. work plan was 
Investigation-Derived Wastes (IDW). 

inconsistent with its handling of 
The RF1 will produce a number of types of 

IDW during the field activities. But generally, the RF1 activities will leave 
conditions essentially unchanged. The removal of IDW which does not pose any 
immediate threat to human health or the environment is not recommended. 
The site manager, using best professional judgement, will render an IDW as 
hazardous or non-hazardous. Fluids and soils generated during the field work 
will be disposed of at the ground surface in a non-nuisance manner, The work 
plan is now consistent with the revised section 3.4.2. Section 3.6 has been 
incorporated into Section 3.4.2 

b. Section 3#.2.3 

Describe if the samples will be iced, and how. 

Answer. Samples will be placed on ice with sufficient packing material to 
prevent breakage as stated in Section 3.2.3. 

Describe how the paperwork will be enclosed in the cooler. 
Usually it is sealed in a plastic bag and taped to the inner lid. 

Answer. Stated in Section 3.2.3.as follows: ,, . ..forms will be sealed in the 
plastic bags and taped to the inside lid of the cooler...,,. 
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Describe how plastic will be used to protect the ground during 
sampling in order to protect the ground from contamination. 

Answer. Protective plastic will be placed on the ground in sample areas 
during sampling in order to protect the area as stated in Section 3.2.2. 

24. Page 22 

a. Section 3.2.5 

The text states that ground water parameters (pH, conductivity, 
and temperature) must be stable before samples can be collected. What is the 
definition of ,,stable,, for the purpose of this investigation? 

Answer. Section 3.2.,5 is now Section 3.2.4. Stable for the purpose of this 
investigation is purging the well to remove any stagnant water which might 
produce inaccurate analysis of the sample. 

b. Section 3.3.2, Step 3 

Rinse with 0.1 N nitric acid 

Answer. Revised as requested. Section 3.3.2 is now Section 3.4.2. 

C. Section 3.3.2, Step 5 

If the rinsate will be tested for pesticides, a pesticide reagent 
should not be used. 

Answer. Hexane is an approved reagent (SW-846). Hexane will not interfere 
with the rinsate blanks, it does not contain any pesticides. 

25. Page 23, Table 3.3.3 

The table should list that the jars are wide mouth glass. 

Answer. Stated as requested. Table 3.3.3 is now Table 3.4.3. 

26. Page 24, Figure 3.4.2 

The custody form should include a space for airbill numbers, 
container type (e.g., 40ml), and a dedicated sheet number that can be cross 
referenced with the rest of the paperwork. 

Answer. See Figure 3L.5.2, airbill numbers and container type can be placed in 
the “Remarks,, secti.on as stated in the text. It would seem that the four 
forms (Chain of Custody, Sample Tag, Field Notebook and Field Log) would be 
sufficient for cross referencing. 
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27. Page 25, Section 3.4.3, Step 7 

Sample preservative used. 

Answer. See Section 3.5.3, Step 7, typo corrected as requested. 

28. Page 26, Figure 3.4.3 

The sample analyses planned during the site investigation are 
specified on Tables 3.1.5a and 3.1.5b. These analyses are not all represented 
on the sample tag. These analyses should be added to the tag. 

Answer. See Figure 3.5.3, sample analyses added as requested. 

29. Data Management Plans 

A copy of the field notes must be included as attachments. A 
discussion must be included on how the data will be evaluated (i.e., 
comparison to background, etc.). 

Answer. A copy of the field notes will be added as an appendix to the report 
as stated in Section 3.5.5, Field Notebook. A discussion of data evaluation 
is given in Section 5.5.0. and is stated as follows: The data will be 
evaluated with respect to: (ljdetection limits, (2)control limits for 
duplicates, spikes, blanks and surrogates, (3)data control within control 
limits and corrective actions, and (4)flagging of consistently out of control 
data. 

30. Page 39, Section 3.5.1 

What is the definition of “contaminated mater ial” versus 
“uncontaminated material”? We recognize that this will depend on the 
analytical results, but the definition of “contaminatedt should be clearly 
stated before the study is initiated. 

Answer. Reference to “contaminated material” revised to “Investigation- 
Derived Waste” . IDW is define as any cuttings from borings not used for 
sampling, ground water from purging and well development, decontamination 
water, etc. 

31. Page 40 

a. Section 4 0 A 

Section 4.0 contains information which should all be included 
within the Sampling and Analysis Plan, Section 3.0 (see General Comment). 
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Answer. Well Construction Procedures are Section 3.3.0 of Section 3.0 
Sampling and Analysis Plan as requested. 

b. Section 4.1.1 

The use of the word “adequately” in the second sentence draws the 
same connnent as provided earlier on Page 19, first full paragraph. 

Answer. The word “adequately” replaced with “. . . in an attempt” as requested. 
Section 4.1.1 is now Section 3.3.1. 

This paragraph indicates that 26 ground water samples will be 
collected. However, Table 2.2.2 indicates that 36 samples will be collected, 
and Diagram 2.3.2 indicates that 20 existing wells will be sampled and 16 new 
wells installed. This difference must be resolved. 

Answer. Paragraph revised to indicate that 20 ground water samples will be 
collected for the first round of samples, 28 ground water samples will be 
collected per round for the second through the fifth rounds, for a total of 
116 samples collected for the ground water analysis. 

32. Page 43 

a. Section 4.1.3, First Paragraph 

What site specific observations have gone into the determination 
to use the O.lOO-inch slot screen size? It is becoming the state-of-the-art 
practice that well screen slot sizes are determined in the field on the basis 
of a field sieve analysis of geologic materials retrieved from the zone to be 
monitored. 

Answer. Note that ,these wells are established within the rock aquifer. The 
0.020 inch slot is used as a standard screen size throughout all previous 
monitoring wells in rock on this site. Screen slot sizes are determined only 
for monitoring wells .ln which the screen will be in a soil or sediment 
horizon. Section 4.1.3 is now Section 3.3.3. 

b. Section 11.1.3, Second Paragraph 

No method is presented which will be used to determine the size 
grading of the filter pack material. This information should be included, 

This paragraph says that the monitoring wells will be 40 feet in 
length (30 feet casing and 10 feet screen). How can the wells be 40 feet 
long, when it is proposed to extend the top of the well screen 5 feet above 
the ground water level, and the depth to water, as described in Section 1.1.4, 
is about 14 feet? This discrepancy must be corrected. 
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Answer. Section 4.t .3 is now Section 3.3.3. This paragraph has been 
revised. The size grading of the filter pack material will be dependent upon 
the size of the sand in the aquifer being screened. Length of monitoring 
wells is dependent upon the depth to the aquifer. 

33. Page 43, Section 4.1.3, Last Paragraph 

The ground water investigation and monitoring well installation 
plans, up to this point, do not contain any three-dimensional perspective. 
This paragraph gives token attention to this perspective and implies that 
monitoring wells may be placed at different levels, which is appropriate 
because the vertical extent of contamination is also of concern. However, 
there is no indication that the three-dimensional perspective goes beyond this 
short paragraph. It is surely not evident in the well installation plans. 
There should be more attention paid to the characterization of the vertical 
extent of contamination. The plans must take into consideration data from the 
R-150 Tank closure and define the rate and extent of the plume three- 
dimensionally. 

Something appears to be missing from the text in Lines 3 and 4. 

Answer. 

34. Page 46, Second Paragraph 

If compressed air development is determined not to be appropriate by 
the site investigators for the proposed monitoring wells, why is the method 
proposed to be used if redevelopment of existing monitoring wells is required, 
as indicated on Page 19, second paragraph, second sentence. 

Answer. Paragraph revised to state ‘Development and redevelopment of wells 
will be done by surge block. 

35. Page 48 

a. Paragraph 6.1 .O, Line 5 

“Chemical and physical data are reduced .,, 

Answer. Typo corrected as requested. Section 6.1.0 is now Section 5.1.0. 

b. Paragraph 6.5.0, Line 1 

“Characteristics of a release are dependent on.. .,, 

Answer. Typo corrected as requested. Section 6.5.0 is now Section 5.5.0. 
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EPA COMMENTS AND REPLIES TO DRAFT, RF1 PHASE III GROUNDWATER PHASE II SOILS 
QAPP PLAN FOR NAVAL WEAPONS SUPPORT CENTER, CRANE, INDIANA, PESTICIDE CONTROL 
AREA/R-150 TANK SITE, SWMU #09/05. 

A. General Comments 

1. The PCA/R-150 Quality Assurance (QA) Plan generally follows the 
topical outline presented in the “Region V Model RCRA Quality Assurance 
Project Plan,, (QAPjP), dated May 1991. 

2. The document does not provide any explicit Data Quality Objectives 
(DQOs) for the project. Duplicate samples, spiked sample analysis, and trip 
blanks, will be performed at an adequate frequency, but quantitative DQOs have 
not been presented. There are several references to the use of CLP criteria. 
However, CLP criteria change with time, and the specific CLP criteria to be 
used have not been identified. In addition, the use of laboratory criteria 
can only be applied to laboratory analyses. A laboratory cannot compare field 
duplicates without knowing the sample codes, but if a laboratory knows the 
sample codes, then independent analyses of the samples becomes suspect. 

It would be acceptable to use CLP criteria but they should be explicitly 
stated as project DQOs. 

Answer. DQOs and CLP criteria have been included 

3. The draft QAPP does not address completeness as a DQO. Since the 
document indicates that some samples may not be rerun if holding times are 
exceeded, and CLP does not address completeness, a project DQO should be 
established for this parameter. 

Answer. Completeness is addressed as requested and a DQO has been established 
for this parameter. 

4. There is no discussion of the detection limits that are to be 
achieved . We would assume that the intended detection limit for VOCs in the 
ground water samples is on the order of 1 ug/L but no information was provided 
on the necessary detection limits for semi-volatile organics, pesticides, 
herbicides, and metals. Specific detection limits for each parameter to be 
measured in both soil and water matrices should be tabulated. Perhaps it 
could be specified that detection limits equal to one-half the established 
water quality criteria will be used. For the soil samples, it may be 
necessary to specify the minimum sample size that will be analyzed. 

It will be necessary to specify detection limits in order to make a 
judgment on the acceptability of trip blanks and reagent blanks. 

Answer. Detection limits are listed as requested. 
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5. The topic of comparability was not addressed. This can be remedied 
by defining project dietection limits as suggested above. 

Answer. Project detection limits are defined as requested. 

6. There was no discussion as to whether the ground water samples to be 
analyzed for trace metals are to be filtered or not. If “toxicity,’ issues are 
important, we would recommend that the samples be filtered prior to analysis 
(0.45 u pore-size filters). If ground water mapping is the important issue, 
analysis of unfiltere!d samples may be sufficient (but it should be recognized 
that increased data variability could be induced to the presence of 
particulate matter from the well casings or the borings). 

Answer. Ground water samples will be filtered. “Toxicity,’ isssues are not 
important. 

7. The program outlined in the draft QAPP may be sufficient to define 
the quality of projec:t data after the fact but we have reservations as to 
whether it is adequate to control the quality of the data being generated. 

B. Specific Comments, 

1. Page 1, Paragraph 3, Line 6 

24D and 24T should be 2,4-D and 2,4-T. 

Answer. Corrected as requested. 

2. Page 3, Paragraph 3, Line 

Figure 1.2.1, does not show that contamination was detected, what the 
contaminants were, what their concentrations were, or the orientation of the 
plume. 

Answer. Sentence revised, figure inadvertently included. 

3. Page 8, Paragraph 2, Lines 7-8 

This statement is inappropriate. first, Cd would be considered a 
“toxic,, metal yet, it is not included in any of the discussions in the text 
(i.e., the list of inorganic substances considered in the text is not a 
complete list of “toxic,, inorganic substances). Second, if toxicity is a 
point of concern, it will be necessary to distinguish between the “dissolved,, 
and “total portion of a substance in ground water samples because the 
“dissolved’, fraction will give a reasonable estimate of “toxicity,, but the 
ntotal,, fraction will only estimate potential “toxicity”. This has not been 
addressed in the text. Third, if toxicity is the point of concern, some 
explicit toxicity threshold should be stated (i.e., chemicals with a 
“toxicity’, greater th.an x mg/l) . 

Answer. Statement referring to TOX metals deleted from list of parameters. 
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4. Page 12, Paragraph 2, Lines 3-4 

Holding times , in and of themselves, cannot and do not assure the 
quality of analytical data. If holding times are violated, the data are 
suspect. However, if holding time criteria satisfied, this does not assure 
the quality of analytical data. We believe the text should be modified to 
indicate that holding times are a necessary part of an effective data quality 
control program. 

Answer. Revised as requested. 

5. Page 12, Table 1 

a. For completeness and correctness, the preservation column should 
indicate degrees C. 

Answer. Page 13, Table 1, the preservation column indicates degrees as 
requested. 

b. These holding times are for water samples. What holding times 
will be used with soil samples? 

Answer. Page 13, Table 1, holding times for soils and water stated in the 
text as requested. Reference NEESA Guidance. 

6. Page 19, Table 2 and Page 20, Table 3 

Neither listing of methods identifies the detection limits that will 
be needed for the study. Also, this type of listing does not differentiate 
between detection limits, for soil samples and water samples. In addition, 
this listing does not identify the sample size necessary to achieve a specific 
detection limit. 

Answer. Detection limits included in Attachment 1 of QAPP as requested. 
Container size indicates; sample size required. 

7. Page 21, Paragraph 1, Line 4 

The text states that method blanks for metals and other wet chemical 
analyses should be below the method detection limit. However, the text does 
not define required deteotion limits for these parameters. Also, the way the 
present text is written, method blanks for organic analytes are not addressed. 

Answer. Page 22, paragraph 1, Detection limits included as requested. Text 
rewritten to include method blanks for organic analytes. 
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a. Page 22 

a. Paragraph 2, Line 4 

Aloquotes should be aliquots. 

Answer. Page 23, paragraph 2, line 4, typo corrected corrected as requested. 

b. Paragraph 2, Line 11 

Recover shiould be recovery. 

Answer. Page 23, paragraph 2, typo corrected as requested. 

C. Paragraph 3, Line 1 

Aliquote sihould be aliquot. 

Answer. Page 23, paragraph 3, typo corrected as requested. 

d. Paragraph 4, Line 1 

Aliquote slhould be aliquot. 

Answer. Page 23, paragraph ‘I, typo corrected as requested. 

9. Pages 21-22 

No project Data Quality Objectives are given in the internal quality 
control checks sectioln. It specifies what the individual quality control 
mechanisms are, but no limits are provided (i.e., there are no stated limits 
for replicate reproductivity, spike recovery, analytical detection limits, and 
there is no mention of using any mechanism to check accuracy). 

Answer. DQOs are included as requested. Limits are provided in Attachment 1 
of the QAPP. 

10. 23 Page 

a. Paragraph 1, Lines 2-3 

The follolwing is a description of the data reduction and 
reporting procedures th(at will be used. 

Answer. Element 11, paragraph 1, sentence revised as requested. 
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b. Paragraph 1, Line 4 

Chemical Idetection data? The procedures should be described and, 
at a minimum, properly referenced. 

Answer. The chemical ‘detection data are the results of the analysis. The CLP 
procedures follow the #SW-846 Methods. 

C. Table 4 

Example of the forms to be used for tabulating the data should be 
included. 

Answer. Forms require’d for tabulating data are located in Attachment 2 of the 
QAPP. 

11. Page 24, Table 4 

It might be more correct to state a duplicate sample will be 
collected daily for every set of 20 samples or less. 

Answer. Page 24, Table 4, revised as requested. 

12. Page 26, Paragraph 1 

Since the CLP criteria changes with time, the criteria to be used 
with this project should be clearly stated. 

Answer. Page 28, paragraph 1, the CLP criteria is the SW-846 Methods for 
volatile organic analysis. 

13. 27 Page 

a. Paragraph 1, Line 

What CLP criteria? 

Answer. Page 29, paragraph 1, the CLP criteria is the range that the 
recoveries shall fall within as listed in Attachment 1 of the QAPP. 

b. Paragraph 7, Lines l-2 

This states that any results which exceed internal QC limits set 
by the laboratory... The purpose of a QAPP is to establish project specific 
data quality objectives. 

Answer. Reference to laboratory setting limits is deleted. 
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14. 28 Page 

a. Paragraph 1 

What are the CLP limits? 

Answer. Page 30, paragraph 2, CLP limits are the spike surrogate 
recovery limits. Limits located in Attachment 1 of the QAPP. 

b. Paragraph 2 

What are the CLP criteria? 

Answer. Page 30, paragraph 4, the CLP criteria is the range that the 
recoveries shall fall within as listed in Attachment 1 of the QAPP. 

15. Pages 29-31 

There are no established DQOs for completeness and the frequency of 
performance audits is not specified. 

Answer. DQOs for completeness stated in 19 on page 31 as follows: (1)ensure 
that all samples and analyses have been processed, (2)complete records 
including chain of Custody for each analysis and associated QC samples were 
used, (3)procedures specified in project planning were followed, and (4)all 
calibrations were performed. 

Performance audits are performed twice a year. 
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EPA COMMENTS AND REPLIES TO DRAFT, RF1 PHASE III GROUNDWATER PHASE II SOILS 
SAFETY AND HEALTH PLAN AND SPILL CONTINGENCY PLAN FOR NAVAL WEAPONS SUPPORT 
CENTER, CRANE, INDIANA, PESTICIDE CONTROL AREA/R-150 TANK SITE, SWMU #09/05. 

1. The plan is very generic. It contains too many “boiler plate” paragraphs 
and not enough site-specific information. It does not appear to have been 
carefully reviewed for rzontent, spelling, organization, etc. 

Answer. In certain instances some of the plan is generic, however, it has 
been reviewed and specifically addresses the pertinent project, PCA/R-150 Tank 
Site. 

2. A number of training topics are specified by 29 CFR 1910,120(e)(2)2. 
The training topic outline on Pages 6 and 7 of the subject plan does not 
include the following required topics: the names of personnel and alternates 
responsible for site safety and health; the safe use of engineering controls 
and equipment at the site; and medical surveillance requirements. 

Answer. Since this project is being done by a variety of individuals, I’m not 
certain at this time who will be the IH, SSC, etc. These individuals will be 
announced when we have a full understanding when this project will commence. 
These names will include an alternate for the Site Safety Coordinator on the 
job. 

The use of engineering controls on the project will be the extensive use of 
PPE and good general work practices. This coupled with an air-monitoring 
program will be the available engineering control as it relates to this 
particular project, Paragraph 10.0, and 12.0. 

3. Reference the Medical Surveillance program, Page 8. a termination 
physical is a mandatory requirement of the medical surveillance criteria of 29 
CFR 1920.120(f). A termination physical is not mentioned in subject document. 

Answer. Medical requirements are described in Paragraph 10.14, and 15.0. 
Annual physicals will be our designated termination physicals. Special 
circumstances, are mentioned in Section 15.1. 

4. Reference Page 13, Paragraph 10.2.3.1. The last sentence of this 
paragraph is incomplete. 

Answer. Paragraph 10 .2.3.1 has been revised and is now incorporated into 
Section 12.0, Air Monitoring. 

5. Title 29 CFR 1910.120(a)(4) requires that the site-specific safety and 
health plan include specific information on the frequency and types of air 
monitoring, personnel monitoring, and environmental sampling techniques and 
instrumentation to be used, including methods of maintenance and calibration 
of monitoring and sampling equipment to be used. The plan contains some very 
general information on these subjects on Page 13; however, the published 
information is not adequate enough to satisfy the above requirement. 
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Answer. The specific air-monitoring protocol is in Section 12.0, Air 
Monitoring. Calibration requirements are addressed as well as the Model of 
instruments to be used on this project. 

6. Title 29 CFR 1910.120(d) requires appropriate site control procedures to 
be implemented. The subject plan appears to cover some required items, but 
does not address some others such as a buddy system, site communications, and 
standard operating proc:edures. According to 29 CFR 1910.120, these topics can 
be covered in other documents and need not be repeated in the plan; however, 
it is suggested that some reference be included in the plan on where to 
locate information on the topics in question. 

Answer. Site controls measures are addressed in Section 9.4. Also referenced 
throughout the Safety and Health Plan is the U.S. Army Corps of Engineers 
Safety and Health Manual (EM-385-1-l). 

7. Pages 17 and 18 appear to be out of place. Page 19 should follow Page 16. 

8. The Contingency E’lan, Section 11.0, does not appear to include all the 
topics required by 29 CFR 1910.120(l). For example, it appears that the 
topics of emergency recognition and prevention, safe distances and places of 
refuge, site security and control, evacuation routes and procedures 
(evacuation route diagrams are mentioned), and critique of response and 
follow-up have not been addressed. 

Answer. The contingency plan for evacuation will be addressed further when 
the Site Safety Coordinator procures the evacuation diagram. However, the 
overall plan is in Section 13.0. 

9. Confined space entry procedures are not included. Based on the 
description of work, confined space entries should not be necessary, however, 
it may be appropriate to mention this fact in the plan. 

Answer. Confined space is addressed in Section 12.2 and in the attached 
District Confined Space Regulation. 

10. Wile the Spill Contingency Plan contains a great deal of information, it 
is poorly organized, is very difficult to follow, and has 1 imi ted 
applicability to the drill site operations. It does not appear to adequately 
cover the topics required by 29 CFR 191.120(j), and contains very little 
information that would be useful to any of the drill site employees. 

Answer. The information that is in this plan is useful, and if followed will 
provide a safe and healthy worksite for this project. 
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