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1.0 INTRODUCTION
1.1.0 SITE DESCRIPTION

1.1.1 Background. To fulfill the Corrective Action Requirements of
the Federal Portion of the Final RCRA/HSWA Part B Permit, Naval Weapons
Support Center (NWSC Crane), Crane, Indiana, is evaluating its hazardous waste
management practices at its past and present disposal sites. This RCRA
Facility Investigation (RFI) Phase II Soils study will be conducted at an area
known as the McComish Gorge (MG). The US Army Corps of Engineers (USACE),
Waterways Experiment Station (USACEWES), will be conducting the study.

1.1.2 Location. NWSC Crane is a Navy facility located in Martin
County Indiana. NWSC covers approximately 62,463 acres. The McComish Gorge
Site occupies approximately 5 acres. MG is located in the NE 1/4 of section
7, TSN, RUW. The disposal site is seen in Figure 1.1.2a. The area is
approximately 500' south of the Crane Gate, Gate #4. It is accessed using
Crane Road H-140 off of Crane Road H-5 (Figure 1.1.2b). The topographical
setting of the site is shown on Figure 1.1.2c.

1.1.3 Site History. The McComish Gorge dump site was used for an
unknown period of time between 1942 to 1972, Records of 1its use are
indefinite. Undefined amounts and types of garbage and trash were buried at
the site. This rubbish could include wood, paper, construction material,
plaster filled warheads, metal shavings, and industrial wastes. Reportedly
small arms ammunition were buried here. Today the site is not used and the
site has revegetated (Figure 1.1.3).

1.1.4 Site Hydrogeology. McComish  Gorge is located on
unconsolidated stream deposits which are classified as part of the Atherton
Formation of the Illinoian and Wisconsinan Stage of the Pleistocene Series.
At this locaticn, these deposits are primarily interbedded deposits of sand,
silt, and clay. Small amounts of coarse sand or gravel are found. The
horizontal and vertical character of the sediments change very quickly. The
bedrock in the area is expected to be Pennsylvanian aged shales of the Raccoon
Creek Group, Mansfield Formation. The soils are from 1' to 10' in thickness,
and are described as being a eclay (CL) to clayey sand (SP-SC). It is
difficult to determine what is soil and what are Pleistocene deposits. Soil
testing for permeability was done on one soil sample from the area. The
permeability was calculated to be 3.99x10-5 cm/sec.

The surface acuifer in the area is made up of Pleistocene deposits. It is

unconfined and it discharges into the Culpepper Branch. The groundwater
studies indicate that the water table is at a shallow depth, 10' to 20'. Its
gradient is to the east and northeast. Surface drainage 1s to Culpepper

Branch into First (Furst) Creek.
1.2.0 STUDY HISTORY

1.2.7 Previous Investigations. In 1981 a team from the USACEWES
completed a grouncwater and soils investigation at the MG. In 1981 six
monitoring wells were installed at this site. A replacement well (4A) was
installed in 1986. Groundwater quality testing resulted in the detection of
metal contamination. Groundwater testing results are given in Appendix C.
Primary drinking water standards were used to flag elevated conditions. The
elevated parameters were cadmium, chromium, fluoride, iron, manganese,
mercury, sodium, and sulfate.




1.2.2 Regulatory Status. RCRA as amended by HSWA, a hazardous waste
treatment, storage, and disposal facility must be permitted by the EPA. In
1989 NWSC Crane was issued a Storage Operating Permit. The facility was
required to complete a RCRA Facility Investigation (RFI). The MG was named as
a Solid Waste Management Unit (SWMU). Corrective Action Requirements were
negotiated between NWSC Crane and the USEPA, Region V. As part of the
Corrective Action Requirements, NWSC Crane is to conduct a RFI at its SWMUs.
Table 1.2.2 is a 1list of those SWMUs which require Phase IT soil
investigations. Surface and shallow subsurface soil investigations are parts
of that RFI process. A RFI is a three part study, consisting of a Phase I or
Environmental Monitoring Report, a Phase II or Release Assessment, and a Phase
IIT or Release Characterization study. A RFI Phase II soils study for the
McComish Gorge site, SWMU O4/02, is to be discussed in this work plan.

TABLE 1.2.2
RCRA Solid Waste Management Units Identified
for Phase I1 Release Assessment, Soils

Priority Solid Waste Management Unit Site Number
3690 6 96 6 .96 6 0 96 30 .96 90 6 36 96 6 36 30 30 6 30 6 96 90 036 30 696 3 6 9036 36.06 3 36-00 0 36.96 06 3036 3030 6 96 36 00 96 90 90 6 3600 6 3030 06 .90 0 96 96 0 006 0 06 46 9006 0
1. Rockeye Munitions Facility 10/15
2. Demolition Area 06/09
3. 01d Rifle Range 07/09
g, Pesticide Control Area 09/05
5. 0l1d Burn Pit 05/03
6. McComish Gorge 04/02
7. Mustard Gas Burial Grounds 01/12
8. 01d Storage Bldg. 225 11/00
9. Load & Fill Area, 08/17
& Bldg 106 Pond
10. Mine Fill A 12/14
11. Mine Fill B 13/14
12. Road & Grounds Area 15/06
13. Load & Fill Area Bldgs. 18/13
14, Pyrotechnic Test Area 19/00
15. CAAA QA/QC Test Area 20/00
16. DMRO Storage Lot 21/00
17. Lead Azide 22/00
18. Battery Shop, Bldg. 36 23/00
19. Sludge Drying Beds 24/00
20, Sanitary Landfill and 14/00

Lithium Batteries
2896 00 30 96 96 06 96 36 366 96 96 36 36 36 960 36 06 36 0 06 96 9696 100 30 30 30 26 90 0636 30 9096 0 36 6 90 06 20 06 00 6 00 90 30 36 90 06 96 96 36 90 30 06 30 00 96 30 0 06 06 6 0 NN

1.3.0 MG 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 familar with commonly used drilling, sampling, and RCRA terms.

1.3.2 Work Plan Structure. A RFI Phase II Release Assessment is to
cover four main tasks. They are the development of a Work Plan, a Facility
Investigation, an Investigation Analysis, and a Report. The enclosure is the
2




Work Plan which is made up of five plans. Those plans are a project
management plan, a sampling and analysis plan, a Quality Assurance/Quality
Control plan, a health and safety plan, and a data management plan. Those
individual plans will be treated as major headings and elements.
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Figure 1.1.3 Rerial Photo (08/87) showing
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2.0 ELEMENT A: MANAGEMENT PLAN
2.1.0 PROJECT OBJECTIVES

2.1.1 Study Intent. The intent of this Phase II 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;
and 4) to address the effects the hazardous wastes and constituents have
manifested on the host medium.

2.1.2 Project Description. The project is to quickly determine if
there are any residual contaminants present in the soils at the site. This
objective 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.
Conclusions concerning the presence or absence of contamination, the risk
posed by those contaminants, and the possible future steps to be taken will be
drawn. A report explaining the findings, conclusions, and future studies will
be issued.

2.2.0 TECHNICAL APPROACH

2.2.1 Sample Locations. The soils portion of this RFI is to use a
procedural outline provided in the Generic Work Plan for the NWSC Crane's RFI.
This Generic Work Plan has been submitted to the EPA for review. The
individual studies are to be site specific. At this site trash and other
waste were buried. Any contamination at the site should be concentrated in
the dump area. Following that reasoning the sampling will be biased to
locations in the gorge and in the vicinity of the dump. Three background
borings will be drilled at a site. They will be located within the unit
boundary but removed from the dump area. They will be drilled, sampled, and
analyzed using the identical procedures as were used at the other boring
locations.

2.2.2 Sample Collection. Disturbed soil samples will be collected
using split spoon sampling methods. The boring will be advanced in 1-1/2'
drive lengths. Nine borings are planned at this site. Two samples per
boring will be taken. These samples will be taken from a shallow subsurface
soil interval and an evident or suspected contaminated zone. In cases where
contaminanted zones are not found, the sample will be taken from the first
encountered of the following zones: the base of the filled material, the top
of the groundwater table, or the top of the rock.

2.2.3 Sample Testing. Soil testing for the presence of inorganics,
explosives, pesticides/PCBs, Herbicides, and 8240 and 8270 organics will be
done (Table 2.2.3). For physical testing of the soils, at least one disturbed
soil sample per boring will be collected. Additional samples for physical
testing will be collected at major stratigraphic breaks. This information
Wwill be used to characterize the soils and in the remedial technique
selection. 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 1is: 3909
Halls Ferry Rd., Vicksburg, Mississippi. The address for the Soils
Investigation Laboratory (POC Mr. Jesse Oldham) is: 3909 Halls Ferry Rd.,
Vicksburg, Mississ:.ppi.
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TABLE 2.2.3

Types and Numbers of Samples Collected

Mc Comish Gorge
Quality Assurance and Quality Control

Field Blanks

Field Splits/Dups
Samples QC(AE) QA(CE) Rinsats
GROUNDWATER:
Volatiles
B/N/A
Pesticides/PCB s
TRPH
Metals
Other:
SURFACE WATER:
Volatiles
B/N/A
Pesticides/PCB”s
TRPH
Metals
Other:
SURFACE SOILS:
Volatiles 8240 NR
B/N/A 8270 NR
Pesticides/PCB s NR
TRPH NR
Metals NR
Other:explosives NR
SUBSURFACE SOILS:
Volatiles 8240 18 2 9
B/N/A 8270 18 2 9
Pesticides/PCB"s _18 2 9
TRPH 18 2 9
Metals w2 9
Explosives 18 2 9
TOTAL #°S TOTAL DUPS
_36__ volatiles vols 4
_28__ semivolatiles semi = 3
_28  pesticides/PCB’s pest = 3
_28 herbicides herb = 3
_28 explosives expl = 3
_28  metals met = 3
METALS LIST PESTICIDES LIST
Al  An As Organochloride
Ba  Br Cd Organophosphorus

Ca Ch Co
Cu Fe Pb
Mg Mn Hg
P Se Ag
Na Ta Zn

ORGANIC LIST
8240
8270

Trip Blanks

Source QC?EE) QA(CE) Total
NR NR
NR NR
NR NR ~
NR NR
NR NR
NR NR
NR NR
NR NR -
NR NR B
NR NR -
NR
NR NR NR
NR NR NR -
NR NR NR
NR NR NR b
NR NR NR ~
NR 7 NR 36
NR NR NR 28
NR NR NR 28
NR NR NR 28
NR NR NR 28
NR NR NR 28

HERBICIDE LIST
Chlorinated

EXPLOSIVE LIST

HMX

TNT  RDX

24 DNT 26 DNT

TNB

TETRYL
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2.3.0 STUDY MANAGEMENT

2.3.1 Management Responsibilities. USACEWES is the Navy's prime
contractor for this Phase II soils investigation. A project team, which is
made up of United States Army Corps of Engineers (USACE) personnel, was
assembled (Diagran 2.3.1). Oversight and management responsibility will be
handled by William Murphy 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 1is to be processed through the USACEWES'
Analytical Laboratory Group (ALG) under the supervision of Ann Strong. All
chemical data validation will be done by Ann Strong's group. Soils
classification and physical testing will be done at USACEWES' Soils
Investigation Laboratory under the supervision of Mr. Jesse Oldham.

2.3.2 Program Schedule. Diagram 2.3.2 is a work schedule which
illustrates expected work durations, phase structure, phase completion dates,
and milestone dat.es. The dates are time figures shown in working days.

Allowances for exact start dates, off days, and work delays are not shown.
Field work weeks are to be 6-day weeks. The field work is scheduled to take
12 days total. This is figuring on 1 boring per day. To expedite data
reduction the field data will be forwarded to the Wilmington Engineering
District office were it will be processed in final form. U5 days are set
aside for chemical and physical analysis. This is followed by 24 days of data
reduction and report preparation. The final report should be ready in 115
working 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 target:s, 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 (Diagram 2.3.2).
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3.0 ELEMENT B: SAMFLE AND ANALYSIS PLAN
3.1.0 SELECTION PROCEDURES

3.1.1 Selection Rationale. At McComish Gorge (MG) a wide variety
of wastes were buried. MG was identified as a Solid Waste Management Unit
(SWMU). A Phase [I release assessment must be performed at MG. The intent of
a Phase II study is to evaluate the presence or absence of a hazardous waste
release and to characterize the hazardous waste and 1its constituents.
Chemical analysis will be done using SW-846 analytical methods, or other
accepted methods when no SW-846 methods are available. The soil will be
physically characzterized using US Army Corps of Engineers geotechnical
procedures, This Release Assessment will be accomplished by judiciously
selecting sample locations, seleecting the appropriate analytes, and using
proper analytical methods.

3.1.2 Sample Location. Borings with the exception of the
background borings and sample locations were selected with a bias toward areas
having the greatest probability of contamination. Those areas are in the
previously used dump site and around its edge. Figure 3.1.2a is an aerial
photograph taken while the dump was still active. The dump area is easily

seen. Site B 1is picked as the location for the background borings. Those
borings must be located within the unit boundary but removed from the past
operations. Site B is an area located within the unit boundary but situated
away from the previcusly used operational area. Groundwater data from the

monitoring wells (WES-4-2-81, & WES-4-6-81) indicate that Site B is up-
gradient and uncontaminated. The boring locations shown in Figure 3.1.2b are
approximate. The exact location for the individual borings will be picked in
the field. Prior tc placing the boring, its site will be screened using a
magnetometer. This is done so that large concentrations of shallow, metallic
(iron) objects can be avoided. Field selected boring locations will be
surveyed by field personnel, At those sites the upper soil horizon and a
contaminated layer s to be sampled. Should no contaminated layer be found
then other horizons will be sampled.

3.1.3 Chemical Analyte Selection. Analyte selection 1is based on
the probability of a contaminant occurring at the site. In the area rubbish,
solid wastes, and possibly liquid wastes were buried. Explosive wastes were
reportedly buried here, The prineiple contaminants could be organiecs and
metal wastes. Groundwater monitoring has been performed at the site and the
detected contaminants were metals, no pesticides, and organics were detected
in the groundwater samples. The groundwater testing results from MG wells are
listed 1in Appendix C. In each soil boring two sets of samples are planned.
These sample sets will be one shallow subsurface sample and one sample from an
evident or suspected contaminated zone. Should no contaminated zone be found
then the sampled horizon will be the first horizon which meets one of the
following conditions: 1) the base of the disturbed scil zones, 2) the top of
the groundwater table, 3) the top of bedrock. To determine what soil
contaminants. are found in the soil, soil samples must be taken. The list of
analytical test parameters shown in Table 3.1.3 were selected on the basis of
their probability of occurring at the site. The 8240 and 8270 organics were
selected because of their common industrial usage. Explosives were selected
because they may have been placed here. Pesticides, PCBs, and herbicides are
used at NWSC Crane and they may have been buried at the site, Metal
contamination was detected during the sampling program and they are always a
possible pollutant at any dump site.
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TABLE 3.1.3
LIST OF PARAMETERS

- —— . - T W Y . - - - - o is W N O D T W S T N A e W GO o W . W e T T T R W W -

EXPLOSIVES INORGANICS ORGANICS
HMX Aluminum Lead Volatiles
TNT Antimony Magnesium 8270 Semivol.
RDX Arsenic Manganese Organochloride
135 TNB Barium Mercury Pesticides & PCB
13 DNB Beryllium Nickel Organophospohorus
246 TNT Cadmium Phosphorus Pesticides
24 DNT Calcium Selenium Chlorinated
26 DNT Chromium Silver Herbicides
NB Cobalt Sodium
2 NT Copper Thallium
3 NT Cyanide Tin
4 NT Iron Zinc
TETRYL

3.1.4 fnalytical Methods Selection. Analytical method selection
for chemical analyftes is a mater determined by environmental regulation. Us
EPA mandates tha: RCRA studies adhere to procedures and methods set out in
"Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods" SW-8.46,
Third Edition. Organic and inorganic test methods are given in Tables 3.1.4a
and 3.1.4b.

TABLE 3.1.4a
SUMMARY OF METHODS FOR
DETERMINATION OF INORGANIC METALLIC ANALYSIS

METAL ANALYSIS TECHNIQUE* EXTRACTION** ANALYSIS
Aluminum ICP 3050 6010
Antimony ICP 3050 6010
Arsenic GF 3050 7060
Barium ICP 3050 6010
Beryllium ICP 3050 6010
Cadmium ICP 3050 6010
Calcium ICP 3050 6010
Chromium ICP 3050 6010
Copper ICP 3050 6010
Iron ICP 3050 6010
Lead Icp 3050 6010
Manganese ICP 3050 6010
Mercury Cv T4
Nickel ICP 3050 6010
Selenium GF 3050 7740
Silver ICP 3050 6010
Sodium ICP 3050 6010
Thallium ICP 3050 6010
Zine ICP 3050 6010

# Abbreviations: GF = Graphite Furnace, CV = Cold Vapor, and ICP = Inductively

Coupled Plasma.

#*Extraction process, when not noted, is included in the analytical method.
TABLE 3.1.4b
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SUMMARY OF METHODS FOR
DETERMINATION OF ORGANIC COMPOUND ANALYSIS

. T . G S T R A - - —— " W - - " - = o T " S S M e A - - S G — o -
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ORGANIC ANALYSIS TECHNIQUE EXTRACTION ANALYSIS
Volatiles GC/MS INC. * 8240
Semivolatiles GC/MS 3540/3550 8270
Organochloride Festicides GC/MS 3540/3550 8080

& PCBs

Organophosphorus Pesticides GC/MS 3540/3550 8140
Chlorinated Herticides GC/MS INC* 8150

o ————— o - - - - ————— T D T W S T W S M WD AW R G G BE AW M - A . " O " o ———— " o~ -

* INC.= extraction procedure included in method procedure.

3.1.5 Physical Parameter Selection. Soil  samples will be
characterized using standard US Army COE geotechnical methods. The soil
samples will be described and classified in the field by the field crew.
Unified Soil Classification System 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, and
organic content. 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.

3.2.0 SAMPLING PROCEDURES

3.2.1 General Principles. Soil samples will be taken with a Shelby
Tube sampler. [Direct body contact with the samples must be avoided. To
minimize the spreading contamination between samples, 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. Nine borings are planned. Three of
these borings will be used as background borings. The background borings will
be the first borings to be augered at the location. They will be placed at a
location away from the fill area. At each boring soil samples will be taken
at 6" to 12" and from, if found, a zone of evident or suspected contamination.
If no contamination is found, then the sample will be taken from the base of
the filled zone, the last 6" directly above the water table, or 6" directly
above the top cf rock whichever is encountered first. These sample intervals
are shown on Figure 3.2.1. If additional intervals of evident or suspected
contamination are found additional samples may be taken. The past borings dug
in the area did not reach the top of rock. The water table was found at a
depth of 10' tc 20'. 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.

3.2.2 Subsurface Sampling. Soil borings will be placed wusing a
Failing 1500 truck mounted drilling rig. Samples will be taken at specified
depths all above the water table and refusal. A Shelby Tube sampler will be
used to collect the so0il samples. The sampler will be advanced through a
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hollow stem auger. The hollow stem auger will be used because it will
minimize cross contamination of samples. As the auger advances into the soil
the protective casing 1is advanced. This casing will prevent the hole from
caving. At the surface, the Shelby Tube sampler will be opened and the sample
extracted, peeled, and bottled in the shortest time possible. Peeling is the
process that removes 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 wide-mouth glass
jars or other ccntainers with minimal disturbance of the sample. Stainless
steel or plastic tools will be used to place the peeled samples into the
containers. Steel tools will be used to take samples for organic tests and
plastic tools will be used to take samples for inorganic analysis. The sample
jars or bottles will then be sealed and placed in sealing plastic packets.
The samples will be placed in locked ice chests (coolers) for storage at a
temperature of L degrees C. Preservatives will not be required for the soil
samples. The coolers containing the samples with their accompanying Chain of
Custody forms will be transported to the analytical 1lab for analysis.
Transport will be by air freight with an overnight carrier service. A seal
will be placed on each cocler to ensure that the samples have not been
disturbed during transport to the laboratory. Two 8 oz. jars of soil and two
40 mL. VOA vials of soil will be collected. These samples will be analyzed
for the preserice of PCBs, pesticides, herbicides, metals, and 8240 & 8270
organics.

The hole will augered to a depth of 50' or bedrock whichever is shallower.
The hole will be back filled using grout and drill cuttings. The cuttings
from the disturbed portion of the hole, not removed for sampling, will be
contained in drums. The drums will be marked and left on site. The markings
will 1include infcrmation describing the contents of the drum, and the boring
from which the cuttings were taken. NWSC Crane will take custody of the drums
and be responsible for the disposal of the material. The remaining cuttings
from the boring will be mixed with a cement/bentonite mix and will be used to
fill the hole.

3.3.0 DECONTAMINATION PROCEDURES

3.3.1 General Procedures. To prevent the spreading of contaminants
from one location to another and from one level to another, the sampling and
drilling equipment will be cleaned between uses. The sample containers will
be pre-cleaned before being delivered to the site. All personnel involved in
the equipment decontamination will wear protective clothing.

3.3.2 Sampling Devices. All sampling devices 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 inorganies. 0.1
N 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 methanol (pesticide grade).

6. Air dry.

7. Rinse with hexane (pesticide grade).
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8. Rinse with deionized water. Collect rinsate blanks now.

9. Air Dry

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

3.3.3 Sample Containers. The sample containers will be obtained
from a supplier. 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 on Table 3.3.3. A verification of the decontamination
procedure will accompany every container shipment.

3.3.4 Drilling Eguipment. Before moving onto a new drilling
location, the rig, its substructure, and its drill rods, bits and auger
flights will be steam cleaned. A combination steam cleaner/pressure washer
Wwill be used. A non-phosphoric detergent can be used. The washing 1is to
remove all soil from the rig and drill equipment. A decontamination pad will
be constructed at the site. The wastewater generated during decontamination
will be collected and drummed at the site. NWSC Crane will take custody of
the wastewater and arrange for the testing and disposal of the waste.

TABLE 3.3.3
CHEMICAL ANALYSIS
SUMMARIZATION OF SAMPLE CONTAINERS

MATRIX PARAMETERS

CONTAINERS

Soil Volatiles Two 40 mL glass

Septa vials

Soil Semivolatiles Two 8 oz. glass jars
Pesticides & PCBs
Inorganics,
Explosives

- — - - — T ————— — - ——— T —— B WP T . S - - - - —

3.3.5 Rinsate Disposal. Wastewater generated during the c¢leaning
and decontaminating of the sampling equipment will be collected. Decon-
tamination will be done on site. Decontamination water will be segregated
into detergent wash, acid wash water, and organic wash water. These waters
will be put infto drums. The drums will be properly closed and marked. The
drums will be collected by facility personnel. NWSC Crane will be responsible
for the disposal of the material.

3.4.0 SAMPLE DOCUMENTATION PROCEDURES

3.4.1 CGeneral 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.

3.4.2 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 3.4.2.
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3.4.3 Sample Labeling. At the time of sample collection the sample
will be placed in a pre-labeled, pre-cleaned sample container. The sample
label is to contain the following information:

. Site rame.

. Field station number.

. Date and time of sample collection.
. Sample type (grab or composite).

. Sample location description.

. Signature

. Sample preservation used.

. Analyses type.

Do ETWN —

An example of a sanmple label is shown in Figure 3.4.3

3.4.4 Field Logs. Field logs will be made by the geologist or
inspector of each sample boring. Figure 3.4.4 1is an example of a field
sample/boring log. The field log documents the sample number, the date of
sampling, the derth 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 surfzce elevation if available.

3.4.5 Field Notebook. The geologist will keep a notebook. It will
contain a detailed record of particulars about each sample and sampling
condition. This notebook will contain sampling dates, environmental
conditions at the time of sampling, equipment conditions, soil conditions,
boring locations, sample numbers, sample descriptions, sample depths,
groundwater conditions, and other pertinent sampling information. Other
information may include Chain of Custody data, sample shipment information,
decontamination documentation, and personnel changes. This note book will
remain at the site and will become a part of the project record at the end of
the project.
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BORING LOG

——— —
.

WES

FIELD DATA
Project _NWSC Ground — Water Study Site Crane, TN Date.
Location _ Job No. 441-G150.13GR21/22
Drill Rig _Failing _ Inspector 1. Dunbar Operator _(.._Drake Surface El 264.37 __ Boring No.
STRATUM DRIVE SAMPLE
Sones | DATE arEOF | Hyd CLASSIFICATION AND REMARKS
NUMBER haa | FROM YO |FROM | To | FROM | TO MPLER rresc loont
, Shelby
1 22Julyl 0.0 0.0 0.5 0,0 ! 1.7913" Tube 100§ ST | SandyClay(CL):_brown, soft, damp,]
1A 0.5 |1.0 }1,79] 1,94 200 Jar | very fine-grained sand, gravelly
0 11.9 230 (sandstone)
2,8 1.5 12,0 360 Sample length: 1.94 fr
1B 0.0 1 2.8 0.0 | 2.80|5"Falding Auger__${1ar Cleanout
2.0 _13.0 A" Rack Bit Cleanout: rocm for core barrel
‘ Core
2.8) wmm 13,0 18,0 13,0 |8.0 [4x5-1/2"RBarrf1 unl | See drilling log page 2
8.0.1/9.8 |80 lgg |" " un? ’.
9.8 14,8 19,8 l4.81" " unil
14,8 120.0 |14 .8 20.0]" " unk
e July 20.0 | 25.0 | 20.0 | 25.0 | * " uns
25.0_125,7 |25.0 |25.72 " " Runb
25.7 130,2 125,7 {30.2 |" " Run?
30.2 }35.0 |30.2 |35.0 |" " Rung
rome 819 EoiTion oF Hov 1971 MAY BE U3ED *Jar sample given to NWSC for Sheet__1 of 7 Sheets’

) .-

chemical analysis

Figure-g-l'l-"/ljorin(; log, with sample data.

Figure 3.4.4



4.0 ELEMENT C: QUALITY ASSURANCE/QUALITY CONTROL PLAN
4.1.0 GENERAL

4.1.1 Regulatory Framework. This soils investigation is a part of
a Phase II RCRA Facilities Investigation. It is part of the Navy's
Installation Restoration Program. Navy regulations require that 1its studies
follow NEESA Guidance 20.2-047B, "Sampling and Chemical Analysis Quality
Assurance Requirements for the Navy Installation Restoration Program."  USEPA
regulations mandate that RCRA studies adhere to procedures and methods set out
in "Test Methods for Evaluating Solid Wastes, Physical/Chemical Methods" SW-
846, Third Edition.

4. 1.2 QC Level Selection. The QC level selected for this site is a
NEESA Level C.

4.1.3 CDQO. The Chemical Data Quality Objectives are assured by
adhering to the procedures stipulated by the selected QC level. The Navy's
Level C requires that:

1. EPA approved methods (SW-846 Third Edition), when available, be used.
2. Trip blanks must accompany every glassware shipment.

3. Rinsate blanks be collected each day.

I, Field blanks be collected from each source of water.

5. A 10% duplication of samples be taken.

The objective of such a plan is to insure that the data collected 1is
comparable with known conditions, that sources of extraneous contamination can
be determined, and that decisions made are meaningful and supported. Holding
times are dictated by SW-846 procedures. Those holding times are parameter
specific (Chart 4.1.3). They are to be adhered to specifically to assure the
quality of the analytical data.

TABLE 4.1.3
CHEMICAL ANALYSIS
PRESERVATION AND HOLDING TIMES

MATRIX PARAMETERS PRESERVATION = e
EXTRACTION  ANALYSIS
Soil Volatiles Ice to 4 Deg. 14 d.
Soil Semivclatiles Ice to U Deg. 7 d. 4o d.
Soil Inorganics Ice to 4 Deg. 180 d.
& Cyar.ide
Soil Pesticides, PCBs,& Ice to 4 Deg.
Herbicides
Soil Explosives Ice to 4 Deg.

——- s . - —— - . - S W - U R S T T T D s YE¢ W6 R e - A -

When only analysis holding time is given, this implies total holding time from
sampling until analysis.

4. 1.4 Field QC Samples. The number of QC samples are determined by
the level of QC implemented. The types of QC samples remain the same.
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4.,1.4.1 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. One 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.

4,1.4.2 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.

4,1.4,3 Field Blanks consist of the source water used in
decontamination and steam cleaning. 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.

4.1.4.4 Field Duplicates for soil samples are collected,
homogenized, and split. 811 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 should be
collected at a frequency of 10% per matrix for Level C. All the duplicates
should be sen: 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. This means that for the duplicate
sample, there will be analysis of the normal sample, the field duplicate, and
the laboratory matrix spike/duplicate.

4.1.4 Data Comparison. US Army Corp of Engineers soil sampling
procedures are to be used when collecting soil samples at the OBP site. NEESA
QC Level C rejuirements are to be met. The analytical laboratory to be used
is a Navy approved laboratory. EPA approved test methods, when available,
will be used, and USATHAMA analytical methods will be used to test for
explosive contaminants. Background soil samples will be collected. They will
be taken in the same manner as are the other samples, processed in the same
way, and analyzed for the same parameters using the same methods.

4.,2.0 FIELD ACTIVITIES

4.2.1 Sampling. Eight borings are planned at this site. Two
samples per boring will be taken. These samples will be taken from a shallow
subsurface soil interval and an evident or suspected contaminated =zone. In
cases where contaminated zones are not found, the sample will be taken from
the first encountered of the following zones: the base of the filled zone,
the top of the groundwater table, or the top of the rock. The borings will be
advanced using a hollow stem auger. At a site away from the dump site
background sample will be taken. The soil samples will be tested for the
presence of PCBs, pesticides, herbicides, and metals and organics. Soil
moisture and soil temperatures should not significantly effect the samples.
Samples will be taken under the most consistent condition possible. This is
to be a one time sampling event.
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4,2.2 Field Documentation. The geologist will keep a notebook
detailing particulars about each sample and sampling conditions. This
notebook will contain environmental conditions at the time of sampling,
equipment conditions, soil conditions, boring locations, sample depths,
groundwater conditions, and other pertinent information. Generic Work Plan
procedures will be wused. Field 1logs will be made by the geologist or
inspector of each sample boring. Figure 4.2.2 is an example of a field
sample/boring log. The field 1log documents the sample number, the date of
sampling, the depth sampled, soil classification, the type of sampler used,
the container number, and job information inecluding type of drill rig,
operator's name, site name, boring number, and surface elevation if available.

4.,2.3 Sample Documentation. Samples will be named using the
following procedure. The sample number will include the past and present
(SWMU) site number followed by a medium identifier (S = soil), followed by a
boring number, followed with a sample interval, and followed by the sampling
year. Sample intervals are numbered by depth with the first interval being
the first encountered of the samples taken. At the time of sample collection,
the collected samples will be placed in pre-labeled, pre-cleaned sample
containers. The sample label will contain the following information:

. Site name.

Fizld station number.

. Date and time of sample collection.
. Sample type (grab or composite).

. Sample location description.

. Signature.

Sample preservation used.

Analyses type.

O~ EFEWwWwN —

An example of a sample label is shown in Figure (4.2.3)
4.3.0 SHIPPING PROCEDURES

4.3.1 Chain of Custody Procedures. A chain of custody program will
be initiated in the field upon collection of the sample. A Chain of Custody
record will accompany the shipping containers at all times. An example of a
Chain of Custody record is shown in Figure (4.3.1).

4.3.2 Sample Containers. Sample containers will be delivered from
the laboratory in a cleaned condition. They will be shipped with appropriate
documentation certifying their decontaminated condition. The containers will
be stored on location in a secure location until used.

4,3.4 Sample Preservation. Each sample will be placed in an
appropriate sample container. The containers will contain  proper
preservatives when needed. Following collection, the samples will be placed
in ice chests for storage and shipping.

4.3.5 Sample Shipping. Transportation will be by commercial
airfreight transporter. Delivery to the laboratory will be within 24 hours of
sampling. A Chain of Custody program will be initiated in the field and a
Chain of Custody form will accompany the shipment. All shipments of samples
must have correct Department of Transportation placarding and documentation.
The shipments will be accompanied by signed Chain of Custody forms.
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4.4.0 LABORATORY QA PROCEDURES

4.4, General. The Corps of Engineers' Waterways Experiment
Stations Analytical Laboratory Group have a set QA procedure which was covered
in its application for Navy approval. Excerpts from the application document
are contained in the Appendix B to this work plan.

4.4.2 Sample Receipt. Laboratory procedures outlined in Appendix B
cover the receipt, storage, and disposal of received samples. Field samples
are to be delivered to ALG within 24 hours of the sample date. Proper Chain
of Custody procedures will be followed.

4 4.3 Calibration Procedures. The laboratory has set calibration
procedures which are instrument and method specific. Those procedures are
explained in Appendix B.

4.4 Detection Limits. Material contained in SW-846 are used to
determine abil!ty to meet contract required detection limits. The analytical
methods and detection/practical quantification 1limits are presented in
Appendix B. For organic analyses, the analyses are highly matrix dependent
and higher detection 1limits are reported when interferences prchibit the
reporting of the specified limits.

4 4.5 Data Evaluation. 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:

. Completeness

. Duplicate values for precision

. Recovery of Spikes for accuracy

. Method blanks for contamination

. Surrogate recoveries for organic analysis
. Data for QA check samples

. Reasonableness and trends

O EWN -

If data falls outside acceptable limits as described in the procedures, sample
are rerun if sample is available. 1If data falls outside acceptable limits on
the reruns and QA check sample data is good, then data may be reported with
qualifying expl.anations. Acceptable data is usually defined by the specific
procedural method (i.e. SW-846).

4,46 Control Conditioms. Control Chart construction and
Corrective Actions are explained in Appendix B.

4. 4.7 Document Management. The sample management officer is also
in charge of the document control. The sample management officer maintains
the master loghook, the computer logbook, the computer generated bench sheets,
the completed computer generated bench sheets, and the final computer
generated reports. Each analyst maintains the raw data files and his/her
instruments. Final Data reports are approved by the team leader, the quality
assurance officer, and the Chief, ALG.
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4.5.0 DATA VALIDATION

4.5.1 Management Responsibility. fnalytical data is validated by
the team leaders, the quality control officer, and the Chief, Analytical
Laboratory and consists of the following steps.

4.5.2 Procedures. Completeness Check is: (1) be sure that all
samples and analysis have been processed; (2) ensure complete records
including Chain of Custody for each analysis and associated QC sampled; (3)
ensure that procedures specified in project planning have been followed; and
(4) assure that all calibrations were performed.

4.5.3 Data Evaluation. Data evaluation with respect to:

. Detection limits.

. Control limits for duplicates, spikes, blanks, and surrogates.
. Data control within control limits and corrective action.

. Flagging of consistently out of control data.

FW N —

4.5.4 Control Factors. Data is to be evaluated with respect to
holding times and QA sample analysis results.
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5.0 ELEMENT D: HEALTH AND SAFETY PLAN

SEE APPENDIX A
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6.0 DATA MANAGEMENT PLAN

6.1.0 General. A RFI work plan is made up of five elements. The purpose
of the work plan is to guide the investigative work through those separate
elements. The Data Management Plan is the final element of the work plan. It
is the part of the work plan that explains the movement of the data to final
report form. Chemical and physical data is 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 SWMU's studies and are covered under the generic work plan for
the RFI soils investigation.

6.2.0 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 c¢cn base maps.

Chemical and physical laboratory results will be presented as computer
printouts 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.

6.3.0 Tabular Displays. Tables of data will include field data (sample
station number, number of samples per station, depths sampled, date sampled,
etec.) and laboratory data for chemical and physical testing results.

6.4.0 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 contaminate 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.

6.5.0 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 RFI
format as presented in RFI Guidance Manual (USEPA, OSWER Directive 9502.00-6c¢c,
April 1987). The report shall consist of 8-1/2" 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 drawings 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 the easy removal, addition,
34
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or replacement of pages. Only in the appendix of the draft

report

should

there be a statement 1listing the persons who had significant and specific
include the

input into the report's preparation. This statement will
individual's name, job title, and telephone number.
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1.0 PURPOSE

The Site-Specific Safety and Health Plan (SSHP) establishes procedures that
are to be followed in order to protect Corps of Engineers' employees from
potential safety and health hazards arising from the collection of soil
samples from the area of and adjacent to Mc Comish Gorge (MCG), of the Naval
Weapons Support Center (NWSC) Crane Indiana. Any contract personnel required
on this job will be required to develop and implement a SSHP that meets the
minimum requirements that are outlined in the following SSHP. Supervisors are
to ensure that employees understand and follow these guidelines.

2.0 LOCATION and SITE DESCRIPTION/HISTORY

The NWSC 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 U5.
NWSC 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 water. The area is divided into facility operations, safety
buffer and security zones and surrounding farmland (Figure 1,). The area is
extremely isolated,(High Security) and is not accessible to the public.

The exact site location is designated as Mc Comish Gorge and is located in the
northeastern quarter of section 7, TSN, RUW, and occupies approximately five
acres (Figure 2,3). The area is approximately 500' South of the Crane Gate
#4. It is accessed using Crane Road H-140 off of Crane Road H-5.

The area is slight rolling terrain with a canopy of deciduous tree growth.

The MCG was used from 1942 to 1972. Unidentified amounts of garbage and trash
were buried at the site. This included wood, paper, building material and
some industrial wastes. Concentrations of mercury, manganese and phenol were
shown to be present in groundwater samples taken from a groundwater sampling
project of this area in January 1985. Reportedly, some small arms ammunition
was buried in this area. This site is not used as a landfill at this time,

- and has a steady growth of secondary vegatation.

3.0 Weather Extremes . The climate in the region of NWSC 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 (Appendix A).

4.0 Investigation Activities and Associated Hazards

4.1 Drilling. 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.
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Primary exposure routes during drilling operations will be skin absorption,
ingestion and inhalation due to vapors and contaminant volatilization from the

drill cuttings. Drilling will take place in and adjacent to the possible
source of contamination Health hazards risks due to drilling and sample

SWAL VT Vi LVnvdlLlliiq i,

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) reguirements (29 CFR 1910 and 1926), the U.S. Environmental
Protection's Agency's (EPA) hazardous waste requirements (40 CFR 260-270), the
U.S. Army Corps of Engineers Safety and Health Manual (EM 385-1-1, April 1981,
Revised October 1987 and all NWSC CRANE and U.S. Army Corps of Engineers
safety directives and policies.

All drill sites will be cleared with local utilities to ensure that there are
no underground utilities present. All known underground utilities will be

located and marked.

5.0 Hazard Assessment and Contaminant Characterization

5.1 Physical
5.1.1 Heat and Cold Stress Appendix A.

5.1.2 Heavy Equipment. A truck-mounted drilling operations present
inherent noise and equipment hazards, a Job Hazard Analysis is
attached (Appendix A).

5.1.3 Chemical. A description of contaminants found in monitoring
wells and a listing of possible contaminants (TLV's,STEL's,PEL's) is
provided in (Table 1). Chemical data sheets and pertinent information
of contaminants is found in Appendix C.

5.1.4 Radiological. Contact with radiological contaminants is not
anticipated based on the results of previous WES testing.

5.1.5 Biological. Biological Hazards include insects ( ticks,
mosquitoes ) and two species of poisonous snakes (Appendix 4).

6.0 Site Investigation Personnel. The following US Army Corps of Engineer
personnel sampling (drill crew) under the direction of a Corps of Engineers
supervisor will perform the investigation activities.

PROJECT MANAGER

ON-SITE TEAM LEADER

ALTERNATE

SITE SAFETY COORDINATOR (S3C)
PUBLIC INFORMATION OFFICER
SECURITY OFFICER

RECORD KEEPER

FIELD TEAM LEADERS (DRILLERS)
FIELD TEAM HELPERS

OTHER AGENCY REPRESENTATIVZS




Table 1

High Contaminant Concentracion Ranges at the
Monitoring Wells at McComish Gorge
January 1985

CONTAMINANT TLV-TWA PEL STEL IDLH

Phenol "SKIN HAZARD" 5 ppm, 19mg/m3 NO DATA 250mg/m3
SYNONYM Hydroxybenzene

Carbolic Acid

Phenic Acid

Mercury "SKIN HAZARD" .0lmg/m3 .03mg/m3 28mg/m3

Manganese (dust/compound) 5mg/m3 4
fume Tmg/m3 10,000mg/m3

Summary of high values taken from January 1985, Data Reporting Sheet.

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 ,40hr workweek) without adverse
effects.

" Skin " 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
Wwith the substance,

"a" 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 8nr TWA is within the TLV-TWA.

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



7.0 Responsibility

7.7 On Site Team Leader

Responsible for managing fisld operations coordinating permission for site
access, briefing site workers on specific assignments, arranging safe secure
storage of drill cuttings and water brought to the surface and enforcing site
control.

7.2 Site Safety and Health Officer

The Site Safety and Health Officer (SSHO) 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 operaticn if he/she determines any unsafe conditions exist or if the
Site Safety and Health Plan is not being implemented correctly. He/She will
monitor or inspect site conditions, equipment, protective clothing and other
safety plan requirements. He/she is responsible for safety meetings and the
monitoring of personnel for signs of environmental stress (i.e heat/cold).

The SSC will modify the SSHP as required due to additional information
discovered during on-site work.

7.3 Public Information Offizer

Responsible for releasing any information to news media and the public
concerning site activities.

7.4 Security Officer

In conjunction with a high level of security at the Crane to restrict public
access, the security officer will help establish safe working zones
(Exclusion Zone) and restrict access to unauthorized personnel.

. 7.5 Recordkeeper

Records all field activities, including monitoring results, and visiting
personnel.

7.6 Field Team Leader (Driller)

Responsible for Drill Crew operation and safety. Following 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 Site
Safety Coordinator or Driller, prior to entering the site with drilling
equipment. The SSC will then take all corrective measures necessary to safely
work at the site. This inspection and all corrective measures will be
documented and communicated to all site workers.

7.7 Field Team Members (Helpers)




Responsibility to comply with all aspects of the Site-Specific Safety and
Health Plan, and to notify the SSC or supervisor of any unsafe conditions.

8.0 Worker Protection Recuirements

8.1 Training Requirements. All personnel who will be 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 must comply with OSHA
regulations found in 29 CFE 1910.120(e). At least two members of each crew
will have a valid certification in First Aid and CPR. 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. Topies to include, in site
training sessions for on-site personnel include:

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

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 Value) values of chemical hazards at 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. Note, all eating,
drinking, smoking is prohibited in the exclusion zone.

4. Rights and Responsibilities of Workers under OSHA. Applicable provisions
of the Occupational 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 (EM 385-1-1) will be
discussed.

5. Monitoring Egquipment. 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. Site-Specific Safety and Health Plan. The full SSHP will be reviewed, and
a field SSHP will be available to each on-site worker.

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

8. 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.
9. 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.

10. Decontamination. The decontamination procedures established for this work
will be discussed. '

11. Emergencies. The Emergency Contingency Plan contained in the SSHP will be
reviewed.

12. Public Relations. The SSC and Public Affairs Officer will be provided
with instruction in communicating with the press and local community.

8.2 List of Trained Personnel




The following is a list of all trained personnel, training content (initial,
supervisory, refresher, etc., date received, trainer and location, for the
specific HTW operation.

PERSONNEL TRAINING DATE TRAINER/LOCATION

4o hr

8hr Ref.
8hr Sup.
First Aid
CPR

4o hr

Bhr Ref.
8hr Sup.
First Aid
CPR

4o nr

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

Bhr Ref.

8hr Sup.

First Aid

CPR

9.0 Medical Monitoring Requirements. All site personnel will participate in
a medical monitoring program. The respective components and divisions of this
plan are shown in Table 2. All examinations are implemented by a licensed
physician who is board-certified/board-eligible in occupational medicine.

All personnel who will be engaged in hazardous waste operations must firsc
present to the SSC certification of completion of the comprehensive medical
monitoring examination within 12 months prior to the beginning of site
activities. The medical monitoring program complys with OSHA regulations
found at 29 CFR 1910.120(f) and Corps of Engineers requirements.

The COE provides their employees with an annual indepth physical examination,
including blood chemistry with complete blood count and differential:
urinalysis; medical history; required chest X-ray; audiograms; pulmonary




Table 2. Medical Monitoring Program

1. Pre-employment Screenirg

a.
b.
c.
d

e.

Medical history.

Occupational history

Physical examinaticn

Determination of fitness to work wearing protective
equipment.

Baseline monitoring for specific exposures.

2. Periodic Medical Examirations

a.

Yearly update of medical and occupational history; yearly
physical examinaticn ; testing based upon (1) examination
results, (2) expositres, and (3) job class and task.

More frequent testing based on specific exposures.

3. Record-keeping and Review

a.

b.
c.

Maintain and provice access to medical records in
accordance with OSEA and state regulations.

Report and record cccupational injuries and illnesses.
Review health and safety plan periodicallly to determine
if additional testing is needed.

Review medical monitoring program periodically in light

of current site hazards, exposures, and industrial hygiene
standards.

10



function testing; and a physician's interpretation of the employese's ability
to wear a respirator. The examination may include testing for heavy metals,
i.e. lead, arsenic, mercury ard pesticides (i.e DDT,DDE).

The following signatures from each individual on the site verifies completion
of requirements and Date of latest examination received:

PERSONNEL DATE

10.0 Site Inspections Meetings. To ensure that the SSHP 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:

- Coordinate site work activities.

- Describe any changes in the SSHP.

- Obtain worker feedback on ccnditions affecting health and safety.

- Obtain feedback on how well the HSP is working, and discuss needed changes
- Reinforce proper work habits (i.e use of "Buddy System).

10.1 Site Inspections. The SSC will inspect daily site conditions, facilities
, equipment, and activities tc determine whether the SSHP is adequate and
being 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 with supervisors and workers in the
safety meetings.

- Inspect again any identifiec problems to ensure that they have been
corrected.

- Document all inspections anc¢ 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.

The frequency of inspections shall be made more or less commensurate with the
characteristics of the site tre equipment used on the site, and the progress
of the work on the site.

10.2 Personnel Protection.

10.2.1 Division of Work Area. Considering the isolated area and the low
levels of contaminants revealed in earlier sampling, no formal division of the
work area will be made at the start of sampling. However, if air monitoring

11
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indicates the need to minimize the transfer of hazardous substances from the
Wwork site and to ensure proper protection of personnel, three zones will be
established. The three contiguous work zones are (1) Zcne 1: Exclusion Zone,
(2) Zone 2: Contamination Reduction Zore, and (3) Zone 3: Support Zone
{Figure 4}.

10.2.1.1 Execlusion Zone. Contamination does or could not occur in this
zone. All people entering the Exclusion Zone must wear Modified Level D
protection as a minimum. An entry and exit point for personnel and equipment
Wwill be established at the periphery of the Exclusion Zone to regulate the
flow of personnel and equipment by the Site Safety Coordinator.
The outer boundary of Zone 1, the 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.

10.2.1.2 Contamination Reduction Zone. Between the Exclusion Zone and
the Support Zone will be the Contamination Reduction Zone which will provide a
transition between the potentially contaminated zone and the clean zone. Zone
2 Wwill 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 contarinating substances on people equipment, or in the
air will be limited through a combination of decontamination, zone
restrictions, and work functions. Exit from the Exclusion Zone will be
through this Contamination Reduction Zone.

10.2.1.3 Support Zone/Command Post  The Support Zone will be considered
a non-contaminated area. The location of support facilities in the Support
Zore and 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
Tre prevailing wind conditions are

This location is upwind from the Exclusion Zone.

10.2.1.4 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 or Security Officer only after having given proper
identification, authorization and certification of required training and
medical examinations. The Site Safety Coordinator will record each person's:

- Name

- Status (in or out)

__ Time of entry

- Anticipated exit time
- Areas to be entered

- Task to be performed

- PPE worn if applicable
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Access to any divisions of the work zone during off-duty hours shall be
controlled by security at NWSC. They will be appraised of the work at the
site and its hazards and will be instructed in contacting emergency services.

10.2.2 Personal Protective Equipment

10.2.2.1 Proposed Levels of Protection. Personal protective
equipment will be worn or used as required by this SSHP. No downward changes
to the level of protection is allowed without the approval of the SSC.
In addition, a first aid kit, fire extinguishers and some form of emergency
will be available on site.

Based on the evaluation of potential hazards, the Modified Level D is
prescribed for all activities on this activity, Level C PPE will be available
on the site. Except for the Support Zone, where no level of protection beyond
general safety PPE (i.e Hardhat/boots) will be required.

Modified Level D protection includes:

- Tyvex disposable coveralls

- Gloves latex, Gloves chemical resistant

- Chemical-resistant safety boots with steel toes and shanks
- Dispesable boot covers

- Hard hat

- Safety glasses or chemiczl splash goggles

- Hearing protection ( ear plugs, ear canal caps or muffs)

- Splash Gear (rubber gloves, boots and rainsuit or apron)

Monitoring will be periodically performed with a photoionization detection in
the breathing zone during zll investigation activities to ensure that the
level of protection is proper. Upon detection and identification of
contaminants by air monitoring surveillance the Site Safety Coordinator will,
if necessary, upgrade the level of protection to Level C.

Level C protection includes:

- Full-face respirator

- HEPA particulate filter cartridges
- HEPA organic vapor/acid gas cartridges
- Splash gear

- Steel toes boots, Boot Ccvers

- Hearing protection

- gloves, chemical resistant

- Boots, chemical resistant

- Gloves, latex

-~ Disposable coveralls

- Hard Hat

10.2.2.2 PPE Inspecticn. All PPE will be inspected by the Site 3afety
Coordinator prior to being issued to workers on the job. The exception will
be individually issued items such as respirators, which are previcusly fit
tested by each individual. The Site Safety Coordinator will:

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

10.2.2.3 Donning PPE. A routine will be established for donning
PPE. Once the equipment has been donned, fit will be evaluated by the SSC.

10.2.2.4 Work Mission Duration. Before the workers actually begin
work in their PPE ensembles. the anticipated duration of their work mission
Wwill be established. Severa. factors will be considered in determining mission
length. These include:

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

10.2.2.5 In-use Monitoring. During equipment use, workers will be

encouraged to report any perceived difficulties to their supervision. 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

10.2.2.6 Temperature Stress. Site training will address the topics
of heat stress and cold stress as presented in (Appendix A&).

10.2.2.7 Storage. PPE will be stored properly to prevent damage or
malfunction due to exposure to dust, moisture, sunlight, damaging chemicals,
extreme temperatures and/or impact. The SSC shall be responsitle for proper
storage of PPE.

10.2.3 Air Monitoring. A program will be estiblished for the
periodic surveillance to detect changes in the areas of investigaticn 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 Site
Safety Coordinator will monitor the work site for (1) combustible gas
concentrations and for (2) organic vapors.
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10.2.3.1 Combustible Gas Concentrations. During drilling, the SSC
will monitor the work area to detect, measure, and document any explosive

concentrations of contaminants, Expiosion potential measurements will be
made using a corbination combustible gas/oxygen (CGM) (Neotronies Meter,
Exotox Model 40-0FH) and hydrogen sulfide meter. Drill crews shall use the

CGM 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
poterntial for a hazardous condition developing. Readings one foot above a
source showing 20% 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
snall be notified to determine further action. All readings shall be recorded
on direct reading forms (Appendix B). Potential for oxygen deficient
atmosphere is unlikely for the work being conducted. Hydrogen sulfide will
generally not be a problem in this project, but any readings greater than
10ppm of Hydrogen Sulfide above a source require an immediate shut down. The
IH or Safety Office shall be notified immediately to determine further action.

10.2.3.2 Organic Vapors,/Photoionization Indicating Device (PID)
The SSC shall use a photoionization detector ( HNU Systems Model 101,
Hazardous Waste Detector) to monitor the levels of ionizable vapors at the
investigation site. Depending on the investigation activity, 1-min
measurements will be made in the bore hole, at ground level, and at the
worker's breathing zone. The PID will be calibrated relative to benzene
concentration or to standards traceable to benzene. In the event that the PID
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 te 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 3afety Office or IH for further
instruction.

If benzene is not detected, the protection level will be based on total
organic concentration levels for a 1-min detector reading in the breathing
zone. The following protection levels will be used for concentration
measurements in the breathing zone:

Concentration Protection Level or Action
0-5 units above background Modified Level D PPE will be worn
5-50 units above background The SSC will suspend work and consult

the IH or Safety Office about donning

respirators ( Level C PPE) and

dividing the work area into zones.
»50 units above background Evacuation of Exclusion Zone

10.2.4 Decontamination
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10.2.4.1 3tandard Procedures. All personnel, clothing and
equipment leaving the Exclusion Zone {ir applicable) must be decontaminated o
remove any contaminants. Decontamination activities will be conducted in the
Contamination Reduction Zone. The location of the Contamination Reduction
Zone is shown in Figure 4 Site Work Zone, and its layout is shown in Figure 5.
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 clothns.

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 canister lined with a
plastic liner,

Station 4. If a worker leaves the Exclusion Zone to change a canister cor 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, and deposit it on a plastic sheet.

Station 7. Wash hands and face thoroughly. Shower as soon as possible.

The equipment needed to perform the decontamination steps as follows:

Station 1. Containers of variable sizes
Plastie liners
Plastic drop cloths
Station 2. Containers (20-30 gallons)
Decon solution
Rinse water
2 to 3 long-handled, soft-bristled brushes
Station 3. Container (20-30 gallons)
Plastic liners
Bench or stools
Station 4. Masks and cartridges
tape
Boot covers
gloves
Station 5. Containers (20-30) gallons
plastic liners
Bench or stools
Station 6. Plastic sheets
Wash basin or bucket
Bench and stools
Station 7. Water
Soap
Tables
Wash basin or bucket

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 deztergent solution.
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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.

To protect delicate instruments prior to use in the Exzclusion and
Contamination Zones, they 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.

The supplies needed to decontaminate equipment follows:

- Decontamination solutions.

- Cleaning liquids: detergent solutions, tap water, distilled water, and
methanol.

- Chemical-free paper towels.

- Cleaning brushes.

- Cleaning containers; plastic buckets and galvanized steel pans.

- Waste storage containers: drums and plastic bags.

Decontamination solutions and rinses shall be contained collected and stored
until they shall be analyzed to determine suitable disposal methods.

10.2.4.2 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.

11.0 Contingency Plan

11 Line of Authority. The SSC will be responsible for all
decisions relating to site safety. This includes overseeing all the worker
protection requirements. The S53C will ensure that all participants conduct
their work in accordance with the SSHP, 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.
Other personnel who may be involved in emergency response will be identified
and their respective roles defined, at least two emergency response personnel
on the job shall be certified in CPR and First Aid.

11.2  Pre-emergency Planning. The 3SC will contact the local
hospital emergency room, the local poison control center, and the NWSC
security, fire and ambulance services before activities begin. The S3C will
inform the hospital emergency and ambulance service of probable emergencies.
At the investigation site, <he SSC shall ensure that adequate emergency
equipment is at the investigation site, and designated emergency signals
audible and universal hand signals are understood,in case of radio failure.

- 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)
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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 NWSC

11.3 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 (Appendix B, Spill/Emergency Contingency Plan}.

11.3.1 Fire Response

1.
2.
3.

Report fire

Secure equipment and vehicles.

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 NWCS fire department
immediately following evacuation.

11.3.2 Accident Response

1.

2.

11.4 Emergency Information

11.4.1 Site Maps.

Remove the injured or 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
Wwrap the victim in blankets or plastic to
reduce contamination of other personnel.
Next alert emergency and off-site medical
personnel of potential contamination

and instruct them of specific procedures

if necessary.

Evacuate other personnel from the

immediate affected area to a safe location
until the Safety Coordinator determines that
the site is safe for work to resume.

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

11.4.2 Emergency Telephone Numgers 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 Robert Magee 919/251-4709

- Health & Safety Officer Bem—Bryant LVCka‘u( I%é”tkc&xVNV\{\

- Fire Department NWSC CRANE 812/845-1235 or 854-1333
- Police/Security Department NWSC CRANE 812/854-3300
- State Police INDIANA STATE POLICE 812/332-4411
- Hospital NWSC CRANE 854-1220
BEDFORD MEDICAL CENTER 854-1339
- Ambulance On-Site/0ff-Site NWSC CRANE 854-1100
LAWRENCE CO 279-6545
- Poison Control Center 800/382-9097

BRI R RN AR R R A R R R R R R R RN AR AR AR R AR R R RN R AR R AR AR RRR KRN R TR R TR

Name of Hospital: BEDFORD MEDICAL CENTER
‘Telephone Number: 812/275-1200

Hospital Address: 2900 WEST 16th ST.
BEDFORD [N. 47432
Route to Hospital Take lef: at Bedford Gate South, directly to city of
Bedford, take first left onto 16th St.
Distance to Hospital: approx. 20 miles

11.5 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, Eng 3394, in accordance with Corps of Engineers
regulations.

- Prevent the work area from being disturbed until the accident investigation
is completed.
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- Notify NWSC personnel in accordance with their regulations.

12.0 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; (U4) 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
B contains blank record forms.

13.0 Field SSHP Appendix C contains a condensed version of this SSHP for
consultation by Corps of Engineer employees at the work site. Copies of the
field SSHP will be made available to each worker and also to the Site Safety
Coordinator in addition to the full version of the SSHP.

14.0 Changes to the SSHP The Site Safety Coordinator will submit changes to
the SSHP for approval by the District Safety and Occupational Health Office
prior to implementing the changes.

15.0 Plan Approval

District Safety Officer

Name Signature Date

Other Approval

16.0 Statement of Understanding

All site personnel have read the above plan or field copy and are familiar
with its provisions. The following signature certifies that they have read,
understand and comply with the guidelines set forth in this Safety Plan.

Site Safety Officer:

Name Signature Date

Project Team Leader:

Site Personnel

Name Signature Date
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STANDARD OPERATING PROCEDURE A

SEVERE THUNDERSTORMS AND TORNADOES

Meteorological conditions shall be closely watched, especially in
the spring, when severe thunderstorms and tornadoes are most
likely. Often they occur late in the afternoon on hot spring days,
but they can occur at any time of the day in any season of the
year. Usually, tornadoes are preceded by severe thunderstorms with

frequent lightning, heavy rains, and strong winds.

A severe storm watch or a tornado watch announcement on radio or
television indicates that a severe thunderstorm or tornado is
possible. No work is permitted in the Exclusion Zone during
thunderstorms, severe thunderstorm watches or tornado watches.,

A severe thunderstorm'warning or a tornado warning signify that a
severe thunderstorm or a tornadoc has been sighted or detected by
radar and may be approaching. All work.on site shall stop during
the time of a severe thunderstorm warning or tornado warning.
Personnel on site during a tornade shall take the following steps:
~ leave office trailers or vehicles.

- If outdoors, lie flat in a nearby ditch.

- Beware of lighting hazards. Stay away from power poles,
electrical appliances, and metal objects.

- Do not try to outrun a tornado.
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ACTIVITY Earth drilling operations

PRINCIPAL STEPS

POTENTIAL HAZARDS

ACTIVITY HAZARD ANALYSIS

ANALYZED BY REVIEWED BY  DATE

RECOMMENDED CONTROLS ,

General

Traveling

Set-up

Lack of knowledge in
safety requirements
and safe use of
equipment.
Pre-existing physical
condition; physically
unqualified.

Unfamiliar with project
rules and procedures.

Exposuie to the
elements.

Collision.

Persons riding rig.
Running over objects.
Moving equipment w/mast

up.

Traveling on rough
terrain.

Contact w/overhead
electrical lines.
Unstable ground.

Machinery out of level.

Training in safety requirements (EM 385-1-1); training in manufacturer’'s
literature (e.g., operator,s manmual); review of activity hazard analyses,

Pre-enmployment and follow-up physical examinations.

Project safety and health orientation: make accident prevention plan

available to employees.

Meet minimum clothing requirements.

Know dimensions/capacities of rig; trained and licensed operators. 4

Prohibit persons riding on rig in other than proper seating arrangements.
Require use of spotter.

Prohibit moving equipment with mast up; interlock to prevent movement of
equipment with mast up; warning device to sound when equipment is moved
with mast up.

Survey terrain prior to travel; if necessary, smooth terrain prior to
operation: move equipment parallel to slope; use of spotter to identify
terrain hazards. :

Use of proximity warning devices; warning signs; training.

Check ground stability prior to set-up,

Extend and level outriggers;: use of warning device.
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ACTIVITY  Earth drilling operations

PRINCIPAL STEPS

POTENTIAL HAZARDS

ANALYZED BY REVIEWED BY  DAITE

K

RECOMMENDED CONTROLS

Drill operations

Defective equipment.

Two-blocking of hoist.

Operation of hoists
beyond capacities.

Personne] caught in
machinary during
start-up and

operation,

Contact w/hazardous
chemicals agents in
soil.

Contact with hazardous
drilling fluids.

Defective equipment.
Hoisting hazards.
Clothing/equipment
caught in reciprocating

equipment.

Tripping (housekeeping)
hazards.

Striking head, head
struck.

Object falling on foot.

Pre-operation check of fluids, pressures, clearances, gauges, warning
devices, safety devices, operation of controls, belts, hoses, mts/bolts,
drilling fluid levels, etc.

Anti two-blocking device and alarm.

Know capacities and loads; use hoists only for their designed intent, not
for lifting other materials and personnel.

Sound alarm to warn persons prior to starting/engaging equipment: proper
machine guarding; lubrication points shall be located in safe positions:
use long-handled shovels to move auger cuttings away from the auger; clean

augers only when the rotation mechanism is in neutral and the auger
stopped.

Pre-work surveys to identify previous use of land; soil sampling, if
necessary to determine type and concentrations of hazards; use protectjve
clothing.

Train workers in hazards of fluids (MSDS); proper protective cothing.

Periodically inspect (same as above).
Use slings/chains - don’t wrap hoist line around object.

Don’t wear loose clothing, jewelry; keep body parts, rags,

tools, etc, away from equipment.
Keep work area clean and equipment properly stored/secured
Use of hard hats.

Use of steel-toed safety boots.



PRINCIPAL STEPS

ACTIVITY Earth drilling operations

POTENTIAL HAZARDS

ANALYZED BY REVIEWED BY  DATE

+

RECOMMENDED CONTROLS

Hazards in using hoists
(incl. cathead) and
wire rope.

Rope grabbing on

cathead.

Nhiacto nulled inta
ObJecte pulleg INLO

cathead.

Starting/guiding auger.

Rotary and core
drilling - hydraulic
equipment.

Rotary and core
drilling - general.

Keep the cathead clean and lubricated; periodically inspect rope and keep
rope clean; periodically check cathead for rope wear groves; compliance
with hoist and wire rope requirements.

Release rope and warn others to back away and keep clear of rig; shut down
engine and take safe measures to release hoisted load.

Rope handler shall maintain at least 3 ft. clearance from cathead;

rope free and untangled.

.....

Use auger guide on hard surfaces; apply adequate down pressure on drill
rod to penetrate ground surface prior to starting auger; start auger
slowly and watch to ensure a controlled penetration into the ground; if
auger head slides out of alignment, stop and repeat process.

Compliance with requirements for hydraulic equipment.

Inspect and maintain water swivels, hoisting plugs, and drill rod chuck
jaws.



ACTIVITY Earth drilling operations
PRINCIPAL STEPS  POTENTIAL HAZARDS

ANALYZED BY REVIEWED BY  DATE

RECOMMENDED CONTROLS

Hands cut by equipment.
Dust.

Foreign object in eye.
Hazardous noise.
Hazards of on-iine
maintenance and repair.

Contact w/underground
utilities.

Climbing/falls from rig.
Uncovered boreholes
(tripping hazards).

Operation during
electrical storm.

Hazards w/rod slipping
device.

Improperly secured/-
stored rod sections.

Hazardous air due to
operation in enclosed
areas (incl, trenches).

Operator leaving station
during rig operation.

Use of work gloves.
Use of wet drilling techniques or other dust control procedures.
Use of goggles.

Use of hearing protection devices; enrollment, if necessary, in hearing
conservation program.

Stop and lockout/biock energized equipment; lower mast for repairs.
grease/lubrication fittings located at safe positions.

Contact utilities/review existing site plans to identify ungerground
utilities.

Use safe means of access; fall protection devices if necessary; clean mud
and grease from shoes prior to climbing rig.

Cap/flag boreholes.

Monitor weather if necessary; cease operations when thunderstorms are
impending.

Do not run/rotate drill rods through device; do not hoist more than 1 ft.
of drill rod column above the top of the mast; do not hoist & drill rod
column which has loose tool joints; do not make up, tighten, or loosen

tool joints while the rod column is supported by a rod slipping device.

Ensure drill rod columns which are not being used are properly stored and
secured. .

Air monitoring; compliance with confined space procedures.

Operators required to remain at station at all times of operation.



STANDARD OPERATING PROCEDURE B

SNAKE BITES

Normally, the noise of a person approaching a snake habitat is
sufficient to frighten the snakes off. However, extreme caution
is necessary when exploring areas where snakes might be found, such
as behind rocks, under bushes, or in holes, crevices, and abandoned
pipes.

The rules to follow if bitten by a snake are:

Do not cut the bite area as it will exacerbate the effect of
the venomn.

Do not apply suction to the wound as it is minimally effective
in removing venomn.

Do noct apply a tourniquet since venom is most dangerous when
concentrated in a small area.

Do not allow the victim to run for help as this allows
accelerates circulation.

Do seek immediate medical attention.
Do keep the victim calm and immobile.

Do have the victim hold the affected extremity lower than the
body while waiting for medical assistance. :




STANDARD OPERATING PROCEDURE C

' TEMPERATURE STRESS

- Heat Stress. Wearing PPE puts a hazardous waste worker at

considerable risk of developing heat stress. Because heat stress
is probably one of the most common illnesses at hazardous waste
sites, regular monitoring and other preventative precautions are
vital.

To monitor heat stress, the Site Safety Coordinator will have
workers count their pulse during a 30-second period as early as
possible in a rest period. If the heart rate exceeds 110 beats
per minute at the beginning of the rest period, the Site Safety
Coordinator will shorten the next work cycle by one-third and keep
the rest period the same. If the heart rate still exceeds 110
beats per minute at the next rest period, the Site Safety
Coordinator will shorten the following work cycle by one-third.
The frequency of physioclogical monitoring depends on the air
temperature adjusted for solar radiation and the level of physical
work (See Table 1.).



The Site Safety Coordinator will take the following preventative
steps:

- Adjust work schedules as required in the following ways:

Modify work/rest schedules according to physiological
monitoring results.

Mandate work slowdowns as needed.

Alternate job functions to minimize overexertion at one
task. .

= Perform work during cooler hours of the day, if possible.'

- Provide cooled shelter or shaded areas to protect personnel
during rest periods.

- Maintain workers' body fluids at normal levels.

Provide cooling devices to aid natural body heat exchange
during prolonged work or severe heat exposure. Cooling devices
include:

Field showers or hose-down areas to reduce body temperature
and/or to cool off protective clothing.

Cooling jackets, vests, or suits.
- Train workers to recognize and treat heat stress. As part of

on-site training, identify the signs and symptoms of heat
stress (See Table 2.).



Table 1

Suggested Fregquency of Physiological Menitoring

for Fit and Acclimatized Workers

e

ADJUSTED TEMPERATURE®

NORMAL WORK ENSEMBLES

IMPERMEABLE ENSEMBLE

$O*F (32.2°C1 of above
87.5°-90°F (30.8°-32.2*C)
82.5°-87.5°F (28.1°-30.8"C)
T2.5%=82.5°F {25.23%-281°C)

72.8°-72.8°F
22.5°-25.3°C)

Atfter each 45 muinytes of work
Atter sach 60 minutss of work
After sach DO minutes of work

Attt sach 120 minutes of work

Atrer sach 150 mirutes of work

Afwar sech 15 minutes of work
Atfier sach 30 minutes of work
Ahsr sach 60 rrumuntes of work

Afwer sach $0 munutes of work”

Atter sach 120 minuntas of work

Source: Retersnce {131,

for work levels of 250 kilocsiones hour.

SCalzuiste the sdjurted sir ampersture fta odj) by usIng thes equstion: t2 8dj *°F = 13 *F + (13 x &% sunshinel. Measure sir tempersture
t) with 3 FLanCard MeTcUry-n-glass thermometet, with the buldb shueided from radiant heat. Estimats percemt sunshing by pagng what
percent trme the sun is ROt Covered by CitLts thEt are Tuck enough 10 Producs 8 sheoow. {100 percent sunshne = Ao CiOUD Cover engd
8 sham. distinct shadow; O percent sunshine = No shadows.)

SA normasl work snsembie Consists of COTIHN COVEralis or Other CoTIon CITthing with Iong sleeves end pams.

Table 2

Signs and Symptoms of Heat Stress

o Hegt rash May result from CONtiNuous SXPOSUNe O haat ot
humad sir.

' ® Heat arampe 819 Caused by hervy swerting with inadequste

elactrolyte replacemant. Signs end sympioms mciuda:
- muscls spasmMs
- pain in the hands, foel, ond abdomen

® MHert sxhaustion occurs {rom incressed stress on verious body
orpans including insdequsts blood circulation due to tardio-
vascular insuthicency or cetwydration. Signs end symptoms
inciude:
- piie, COOl moist skin
- hdsvy swesung
- gdizzimess
- PSS
- h\rmmg

® Hest wtroke is the most serious form of bast stress. Tampersture
reguistion {ails and the body tempersture nses to criticsl vels.
frmediats 8CTI0N MUSt Be Laken 10 CoO! the body before senous
Injury snd desth occur. Competent medical help must be
ocbuamed. S.gns and symptomas are:
- red, hot, ususily Ory slun
- lkack of or reduced perspiration
- PAULER
- drrmess and confusion
- gTrong. 18D DUIBe
- CHMY



Table 3

wWind chill Factor Chart’

Actual Tempersture Resding (°F)

Estimated
Wind Speed 0 40 30 20 10 0 10 =20 <M -0 <8 &0
(to mpb) Taquivaken! Chil Temperature (°F)
am $0 40 30 20 10 «10 20 | =30 «40 50 &0
s a8 » 27 16 3 47 57 88
10 40 28 16 4 -83 -55
15 36 22 ® -5 -5 =112
20 32 13 4 <10 =110 =121
28 30 16 0 =I5 | -29 «3§ ~104 <118 =133
3 28 13 o2 it |33 «48 63 | =79 54 109 =125 -1
as 27 11 - 20 |35 o851 =67 | -82 <58 113 129 l4S
40 26 10 s =21 |37 =853 69 | -85 <100 116 -132 -143
LITTLE DANGER INCREASING DANGER GREAT DANGER
(Wind speeds grestst be < kr wrh dry skin. Dunger from freezing of ° Flesh may freeze within
than 40 mph have Lule Maiimum danger of flexh withus oo 30 secoads.
add:uoeal effect.) falwe sense of secunty minute.
Tresctioot and immersion foot may occur &1 any point 06 s cant.

°Wnus.mymmotavmmw.m.m.

Table 4
Symptoms of Cold Exposure

Stages of Frostbite

1. Whitening of skin

2. Waxy skin

3. Skin firm to touch

4. Tissues cold, pale, and solid

Stages of Hypothermia

1. Shivering

2. Apathetic, sleepy, lowered bedy
temperature

3. Glassy stare, slow, pulse, slow breathing,
unconsciousness

4. Freezind of extremities

5. Death



- Cold. Stress. Cold injury (frostbite and hypothermia) and
inpaired ability to work are dangers at low temperatures and when
the wind-chill factor is low. If the available clothing does not
give adequate protection to prevent hypothermia or frostbite, work
shall be modified or suspended until adequate clothing is made
available or until weather conditions improve. Specifically, for
exposed skin, contiinuous exposure should not be permitted when the
air speed and temperature results in an equivalent chill
temperature of -25°F (See Table 3.), and at air temperatures of
34.6°F or less it is imperative that workers who become immersed
in water or whose clothing becomes wet be immediately provided a
change of clothing and be treated for hypothermia.



If work is performed continuously in the cold at an egquivalent
chill temperature (ECT) below 20°F, heated warming shelters shall
be made available nearby; the freguency of use of these shelters
shall depend on the severity of the environmental exposure. The
onset of intense shivering, frostnip, the feeling of excessive
fatigue, drowsiness, irritability, or euphoria, are indications
for immediate return to the shelter. When entering the heated
shelter, the outer layer of clothing shall be removed and the
remainder of the clothing shall be 1loosened to permit sweat
evaporation, or a change of dry work clothing shall be provided.
A change of dry werk clothing shall be provided as necessafy to
prevent workers from returning to their work with wet clothing.
Dehydration otcurs insidiously in cold environments and may
increase the susceptibility of the worker to cold injury due to a
significant change in blood flow to the extremities. Warm sweet
drinks and soups should be provided at the work site to provide
caloric intake and fluid volume. The intake of caffeinic beverages

shall be prohibited because of diuretic and circulatory effects.
As part of on-site training, workers will be instructed in:

- Proper warming procedures and appropriate first aid
treatment.

- Proper clothing practices.
- Proper eating and drinking habits.

- Recognition of impending frostbite.

- Recognition of signs and symptoms of impending hypothermia
or excessive cooling of the bedy (See Table 4.).
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SPILL CONTINGENCY PLAN
NAVAL WEAPONS SUPPORT CENTER, CRANE, INDIANA 47522
EPA IDENTIFICATION NUMBER - IN5170023498

AMENDED OCTOBER 1988
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I. Background:

40 CFR 264.50 and 329 IAC 43 regulations require the preparation
of a Spill Contingency (SC) Plan outlining in detail the
emergency procedures to be effected 1f a egpill or release of
hazardous material occurs which could threaten human health or
the environment. OPNAVNOTE 6240 (20 February 1880) and OPNAVINST
5060.1 (26 May 19683) directed all Navy facilities to prepare and
submit a Spill Contingency Plan along with a Spill Prevention,

Control and Countermeagsures (SPCC) Plan and a Hazardous Waste
Management Plan.

1. Purvose and Scope:

The purpose of this SC Plan is to provide response procedures for
a gpill or release of hazardous material and/or waste within the
boundaries of the Naval Weapons Support Center Crane (NWSCC),
Crane, Indiana. Thig plan is intended to enable the NWSCC to
meet the requirements of Federal and State regulationz and Navy
instructions concerning hazardous material spills. This plan
will be modified as necessary to meet any future requirements.

This plan will be implemented in case of incident within the
boundaries of NWSCC wherever hazardous material is epilled or

released in an unplanned manner and presents any threat to human
health or the environment.

III. Mims=zion

The NWSCC 18 sltuated on a 62,463-acre tract of land in southwest
Indiana. It 18 located in the northern portion of Martin County

and extends into neighboring Daviess, Greene, and Lawrence
Counties. :

Crane’s migsion i3 to "Provide quality and responsive
engineering, technical and material support to the Fleet for
combat gubsystems, equipment and components; Microelectronic
Technology, Microwave Components, Electronic Warfare, Acoustic
Sengors Teat, Electrochemical Power Systems, Conventional
Ammunition Engineering Pyrotechnics, Small Arms, Electronic
Module Test and Repair, Electronic Warfare, as assgigned by the
Commander, Naval Sea Systems Command.® Under the Single Service
Managemant Program, a segment of the Center's mission includes
Bupport of the Crane Army Ammunition Activity (CAAA). This Army
activity is tasked with the production and renovation of

conventional ammunition and related {tems:

the performance of
manufacturing,

engineering, and product quality assurance to

1



SBUPPOTY production; and the storage, shipment, and/or

demilitarization and disposal of conventional ammunition and
related components.

Approximately 4348 people are employed at NWSCC. Of these, about
747 personnel work for the Army. The Center engages these people
in a variety of processes and functiong to accomplish the
missions of the Navy and Army. A tremendous assortment and
volume of hazardous materials are used for this purpcse.

IV. Who are the Environmental Emergency Coordinators?
329 IAC 3-43-3(d) and 3-43-6

The primary and alternate Environmental Emergency Coordinators
(EEC) listed in this section are available at all times, either
on-gite or on-call, to coordinate emergency spill response
measures. If they are unavailable, the Fire Division shift
captain will act as On-Scene Commander (0SC) until the
Environmental Protection Branch Manager or alternateg arrives on
the scene. In cazes where a fire involved, the 0SC will -remain
in charge until the fire is controlled. At that time, the O0OSC
can transfer command to the EEC.

Three Indiana Page Beepers have been assigned to the
Environmental Protection Branch (Code 0924) so that Code 06524
personnel can be reached in transit to and from work and during
of f-work hours.

Process for using the Beepers is:

-Dial number assigned to the beeper Watz 701

-It will pring 2 times and then you will hear 3 computer beeps.

-Xey in the phone number you want the person to call and follow
up with the % gign.

-1t ﬁill then beep and you will get a busy signal. Hang up.
It 48 then in the computer and the beeper will be notified.

Each person listed below is thoroughly familiar with this plan as
well ag operations and activities of the regulated units listed
in Appendices I, II, and III. Each person has the authority to
commit the resources necessary to . carry out this plan.

Primary Contact: NWSCC Environmental Protection Branch
Manager, Jim Hunsicker (Code 0824), work phone 812-854-1132 or
3114. Home address: 408 12th St., Huntingburg, IN 47542
phone B12-683-3323. To make contact by beeper dial '
7-0-1-278-24347.

home



Alternate: NWSCC Environmental Protection Agsizgtant, Phil
Keith (Code 08247), work phone 812-854-3114 or 1132. Home
addresz: 2526 North 14 1/2 Street, Terre Haute, IN 47804, home
phone: 812-466-7592. To make contact by beeper dial
T-0-1-278-2441. . ' :

2nd Alternate: NWSCC Environmental Protection Azszsistant,
Jerry McCracken, (Code 08241), work phone 812-854-3114 or 1132.
Home address: R.R.%1, Box 55, Bloomfield, IN 47424, home phone:
812-384-3073.

To make contact by beeper dial 7-0-1-278-244S5.

3rd Alternate: NWSCC Fire Division Shift Captain, work
phone 1235. Below iz a list of potential shift captains.

Phone #

Name Title  Address (Area Code 812)
David Anderson Asst. Fire Chief Box 71 694-8879
: Sandborn, IN 47578

Larry Wools Asst. Fire Chief P.O. Box 118 847-9593
Linton, IN 47441

C. Scott Wolfe Fire Captain R. R. %1 295-3694
Loogootee, IN 47558

James W. Wirega Fire Captain R. #3, Box 36 849-41895
Orleans, IN 47452

Sam Wilcoxen Fire Captain R. R. #]1, Box 205 633-7525
Milltown, IN 47145

Phillip Burger Fire Captain R. R. %2, Box 218 384-4000

Bloomfield, IN 47424

V. Duties of Emer<ency Coordinatora:
329 IAC 3-43-6 and 3-43-7

The primary duty of the EEC is to coordinate and supervise all
8pill response effortz. This includes:

A. Notifying and organizing the spill response team and
other needed personnel.

B. Enacting further spill containment procedures.

C. 1Identifying the type/chemical composition of the spill.

D. Evacuating and securing the area of the epill as
necessgary.

t



E. Notifying or Reporting spill to the DUTY OFFICER AND
COMMANDING OFFICER. The EEC will also contact the NATIONAL
SPILL RESPONSE CENTER, INDIANA DEPARTMENT OF ENVIRONMENTAL
MANAGEMENT and outside authorities in the community (State
Police, local hospitals and Local Emergency Planning
Commissions) as necesgsary. Telephone numbers for

aforementioned personnel and Agencies is found in
Appendix IV,

F. 1Initiation of gpill cleanup and equipment
decontaminatio.

¥I. Spill Reavonse Team (SRT):

A. Drills: Routine drills and exercises in spill

containment procedures involving key personnel will be
performed periodically.

B. The regular members of the SRT will include the
following:

1. Environmental Protection Branch Manager, who Berves as
the EEC (extension 3114/1132);

2. Hazardous Waste Handlers (extension 1162 or page by

dialing extension 3125, then dial 236 or 240 after beeping
tone gtops);

3. Environmental Protection Aséistantsf
4. Public Works shops personnel, Codes 04, 104, EOD, 10,

Disaster Preparedness Team, or other personnel will be

noti“ied according to the discretion of the 0SC and/or the
EEC.

VII. Authorization Statoment: 329 IAC 3-43-6

The EEC and the OSC have the authority to call in any personnel
(EOD, Public Works, Industrial Hygiene, Safety, etc.) needed in
an emergency situation. In situations where the EEC and the 0OSC
have assessed that a release, fire or explosive threatens human
health or the environment outaside the facility, the Captain
should be advised of the gituation simultaneously as outszide
officialg are being notified. If a spill cleanup contractor is
to be called in, the Captain, Technical Director, and Public
Works Otfficer ghould be notified and advised of the decision, and
Jhe contractor contacted. If the Captain, Technical Director or
the Public Workas Officer are not available, the 0SC or EEC will

proceed with contacting and requesgting the services of a
contractor.

g



Viili. Jdantification of Hazardouz Materiala: 329 IAC 3-43-7(b)

A. If there ig2 a release, fire, or explosgion, the EEC wil}l
immediately identify the character, exact source, amount and
areal extent~of any released materials to the extent pozsgible
with respect to the release circumstances.

B. 1If the identity of the spill material ia not known or
relayed by the report of the gpill, the EEC may be able to
determine the identity on the basis of the location of the
material and knowledge of the related processes in its
vicinity. The Environmental Protection Branch hasz data files
of processes and storage areasg involving hazardous
wastes/materials throughout the Center. This information
file will also be of assistance in determining the exact
source of the spill. Identification of spilled material can
also be made by actual observation or production records to
determine what materials are being used by process. Samples
may be taken to verify the i1dentity of the released material.
Analysis could be received back i1if analyzed: on-Center - 24
hours; off-Center - 48 hours.

C. A member of the Center’s spill response team will be
dispatched by the EEC to determine or verify the reported
volume of the spill, as well ag to investigate the cause of
the release, through observation and discussions with key
personnel in the area. 1If a spill occurs locally during
trangit of a hazardous waste/material, logs and/or manifests
and label information will provide data on the identity,
volume and gource of the gpill.

IX. Apgseamment: 328 IAC 3-43-7(¢) and (e)

A. Concurrently while identifying the character, exact
source and areal extent of any released materials the EEC
will assess possible hazards to human health and the
environment due to emergency incident. This assessment would
be developed through consultation and coordination with
representatives from NWSCC's Safety, Medical, Fire, and
Security Departments and the Explosive Ordnance Disposal
detachment. The assessment should address:

1. Direct and indirect results from the release, fire, or
explosion;

2. Effectg of any toxic, irritating or asphyxiating gaées
that are generated:

3. Effects of any hazardous surface water run-off{ from
wator or chemical agents used for fire control.

&



B. The following resources would be reviewed by the
assessment group to complete the hazards assessment:

1. Material Safety Data Syeets for material involved in
incidents3, to determine decomposition by-products;

2. Chemical reference documents such as Sax Dangerous
Properties of Industrial Materials, Merck Index, Condensed
Chemical Dictionary, Lange’s Handbook of Chemistry, and
Emergency Handling of Hazardous Materials;

3. Analytical data that is available for material
spilled.

C. The assessment group would also have to evaluate means .of
egress and direction for any 8pill or gas/smoke cloud to
leave the facility to determine what areas would have to be
evacuated. After reviewing the gituation and determining
that a releesse (spill, fire or explosion) has occurred which
can affect human health and the environment ocutside facility
boundaries, the following notificationz would be made:

1. Outside notification of state or local police, local
hospitals in Bloomington, Linton, Vincennes, Jasper,
Washington, or Bedford, will be made by the 0SC or EEC.
The hospitalz will be advismed by the Center's medical
staff of any related injuries resulting in transportation
of injured parties to the hospital for treatment;

2. If areas outside the Center must be evacuated, and
traffic rerouted, the state police will be advised of guch
by the EEC, as well as the nature of the hazards involved:

-~

3. The EEC will immediately notify either the government
official designated as the on-scene coordinator for that
geographical area, (in the applicable contingency plan
under 40 CFR Part 300) or the National Response Center,
the Indiana Department of Environmental Management’'s 24-
hour emergency number and the Martin County Sheriff's
Department and will seek outzide asggistance from thesge
agencies as necessary. The key telephone numbers tor
emergency spill response are found in Appendix IV.

X. Emerdency Plan for Off-Caenter Spill Incidenta:

‘Appendix V is a formal Center instruction establishing an

--. emergency action plan for off-Center incidents involving

hazardous materials shipped by a government vehicle, or a private
carrier dispatched by the Supply Department, or where the Center
is the nearest government activity and assistance is requested.

[}



XI. Notification: 329 IAC 3-43-7(a)

If an imminent or an actual gituation should occur, the EEC will
immediately: Activate or cause to be activated internal alarms
and/or communications systems in order to notify operating
personnel and will notify or cause to be notified appropriate
contingency response agencieg 1f their help iz needed. As goon
as poassible, the Indiana Department of Environmental Management

and the National Response Center will be notified. Their phone
nunbers are found in Appendix IV.

The following information ghould be available at time of call:

Type of material spilled;
Time of spill;
Waterway/stream affected;
Amount spilled;

Count facility located in.

mooom>»

XII. Evacuation Plan: 329 IAC 3-43-3(f)

Appendix IX contains a8 map of the facility and Primary Evacuation
Routes. Site specific evacuation plans are posted in every
occupied building on Center.

XIIl1. Control Procedurea: 329 IAC 3-43-7(e)

The operations at NWSCC are so varied and complex that it is
difficult to be all inclusive in one plan, therefore, site
gpecific plans are included {n Appendix I. The provisions of
this plan will he carried out immediately whenever there iz a
fire, explogion, or release of hazardous waste, hazardous
material, or hazardous waste constituents at any of the units
listed in Appendices I, II, or III, which could threaten human
life or the environment. The EEC will take all measures
necegsary to contain the incident within the affected area, and
will notify the appropriate personnel. Furthermore, a Disaster
Preparedness 0i{l and Hazardous Substances Spill Contingency Plan
and 041 and Haczardous Substances Responsze Plan for NWSCC is
enclosed as Appendix X. Desgcriptions of control and containment
proceduresg of some potential incidents follow:

A. Explosion: 1In the event of an explosion, operation of
the affected unit will be ceased immediately and the Fire
Department and Explosive Ordnance Dizposal QGroup Two
Detachment (EOD) will be notified of the incident. Operation
will not resume until! the cause of the explogion has been
determined;all repairs, if any, have been completed; and
approval to resume operations has been obtained.



Fire: In the event of a fire, NWSCC Fire Department anu
e EEC will be notified immediately. The Fire Chief will be
onsidered On-Scene Commander (0SC) until the fire is brought
under control and spill cleanup/containment can begin. The
action ig needed to contain the spill. Such actions as
building dams downstream from the fire will be done to
collect runoff generated while fighting the fire. Once the
fire ig out the OSC will transfer authority for cleanup of
the area to the EEC. At the discretion of the 0SC, non-
essential personnel may be evacuated from the immediate area.
No operations will be resumed until inspection and approval
is obtained from the EEC and/or 0SC.

C. Spill: A spill of hazardous waste at any of the
buildings listed in Appendices I, II, and III, or along a
haul road used to move wastes could occur. However, due to
posted speed limitz, hazardousz waste handling procedures, and
safety precautions, spills are unlikely. If a gspill doe=r
occur, the follcwing procedure would.be initiated:

1. Immediately notify the NWSCC Fire Department. The OSC
will transfer command to the EEC once it is determined

ﬁhat an imminent threat to human health or safety no
longer exists;

2., Notity the EEC immediately after notifying the NWSCC
Fire Department;

3. Aagsess the extent of surface contamination to
determine if a hazardous gituation exists. The EEC will
aggsess possible hazards to human health or the environment
due to the emergency incident. The assessment will
congider the short-term and long-term effects of the
event. Exsmples of long-term effects could include

effocts of toxic gases generated or effects of run-off
generated by fire fighting;

4. If the EEC determines that the incident could be
harmful to personnel, he may order evacuation of the
affected area. Personnel will not return to affected

?

$. Some of the hazardous wastes are in solid form and do
not migrate after the spill. A s0lid waste spill would be
cleaned up, and a report documenting the event and cleanup
measures would be submitted by the EEC the next day. The
operation would not restart until the EEC or his alternate
has determined that the spill has been properly cleaned
and has given approval for restart of operation;

‘r




2. If possible, stop the leak by plugging the hole. For a
leaking drum, place the drum on its side with hole or
leaking area up, put down absorbent (oil dry) or absorbent

pads;
3. Select a compatible container to transfer leakihg
material into. For waste gtreams handled on a continuous

basig Code 09824 knows what drums are compatible. This
information is also available from MSDSs, Bureau of
Explosives, Tarift No. BOE-6000, and Dangerous Properties

of Indugtrial Materials by N. Irving Sax and Richard J.
Lewis, Sr.;

4. Decontamination and/or neutralization of the area
where the 8pill occurred. As examples, in some cases you
may ugse g8o0ap and water to decontaminate or caustic 8oda;

5. Any contaminated material which cannot be

decontaminated will be removed and disposed of as
hazardous waste;

6. Certification that the area 18 clean and can be used
again.

E. Major Malfunction of Process Equipment: I{f a major
process equipment item should malfunction, that item would
immediately be shut down according to SOP's, and the EEC
would be notified. If no threat to human health or the
environment exiastg, and 1{ there is otherwise no reason to
remain in a shut-down condition, the proper craftsmen would
be notified and remedial action would begin. Operation of
the item would not resume until certified safe by the EEC and
the Safety Department. Examples of malfunctions could
include leaking pumps, ruptured pipes, leaking tanks, etc.

F. Severe Weather Conditions: Occasional severe weather may
threaten gafe cleanup operations. If severe weather should
threaten, waste handling operationsa would be digcontinued.

If any of the aforementioned potential incidents occur, the EEC
would monitor for leaks, pressure buildup, gas generation, or
ruptures in equipment whenever appropriate. During an emergency,
the emergency coordinator will take all reasonable measures
necesgary to erngure that fires, explosions, and releases do not
occur, recur, or spread to other hazardous waastes at the
facility. These measures will include, where (pplicable,
stopping procesases and operations, collecting and containing
released waste, and removing or igolating containers.

| 3



XIV. Storage and Treatment of Relaeaage Material:
329 IAC 3-43-7(g) ‘

All recovered wastes, contaminated goil, water, or other
substances affected by the emergency incident will be collected
to the extent posszible, placed in compatible containers, and
eiter treated or astored as appropriate in NWSCC’s permitted
hazardous waste facility.

XV. Disvomal: 3290 IAC 3-43-7(g)

Waste material generated in a spill cleanup will be turned over
to Code 08924 for disposgal via the Center's Hazardous Waste
Disposal Contracter. All hazardous wastes are stored at Building
2993 while awaiting pickup by contractor for disposal.

XVI. Incompatible Waste: 329 IAC 3-43-7(h) (1)

A. In the case of an emergency incident which resgultg in the
recovery of wasgtes, contaminated s8cil or water,
decontamination Bolution, or other collected materials, such
collected materiala will be stored, treated or disposed of
with respect to compatibility.

XVII. Prevention of Recurrence or Svread of Fires, Explozsions,
or Releagesg: 328 IAC 3-43-7(e), (f), (g), and (h)

During an emergency, the EEC will take all reasonable measures
necegzary toc erisure that fires, explosions, and releasesg do not
occur, reoccur, or spread to other hazardous waste at the
building. Thece measureg will include, where applicable,
stopping processes and operations, collecting and containing
releasedwaste, and removing or isolating containers.

The follow-up actions for the EEC are:

A. Investigate the cauze of the emergency and submit a
formal report to Command within 48 hours;:

B. Fire and Accident reports will be submitted;

C. Ensure that proper restoration actions are instituted a
soon as posizible after decontamination and clean up :
procedures have been completed. All decontaminationand

clean up records will be submitted to the EEC;

D. Enzure that equipment repaired or replaced as a result of
an incident i{g recertified, as necessary, prior to being
placed i{n service;



E. Wwithin 15 days notify Naval Facilities Engineering

Command, the Naval Sea Syztem Command, ag well as the
Commiss:ioner of the Indiana Department of Environmental

Management (IDEM) and the EPA Regional Adminitstrator;

F. The EEC must notify the Commigsioner of IDEM and
appropriate local authorities that the facility is in
compliance with, 329 IAC 3-43-7(h) and (i), and 40 CFR
264.56(h) and (i), before operationszs are resumed in the
affected area(s) of the facility;

G. 1Immediately after an emergency, the EEC and/or O0SC will
provide for collection, storage, treatment and disposal of
recovered waste, contaminated soil and any other material

that results from the incident. Thisz waste will be handled
az2 hazardous waste until a chemical analysisz can be obtained
that proves otherwise. Emergency/Spill residue will be

placed in compatible containers and either treated or stored
in a permitted/interim gtatus NWSCC hazardous waste gtorage
facility. Any hazardous waste from emergency situations

requiring disposal will be sent by NWSCC to and off-sfite RCRA
permitted TSD facility; '

H. 1If waste from an emergency situation is found by analysis
to be considered a Special Waste, approvala for digposal and

recommended disposal sites will be sought by NWSCC from the
IDEM.

XVIII. Post-Emergency Equipment Maintenance:
329 IAC 3-43-7(h) (2)

Any emergency equipment used in response to an emergency incident
covered by thig Contingency Plan will be cleaned and certified
fit for itz intended usze by the EEC before operations are
resumed. This will be accomplished by:

A. Having Industrial Hygliene prescribe procedures for
cleaning all respirators and breathing apparatus. After
equipment (respirators etc.) have been decontaminated,
Industrial Hygiene will be asked to visually inspect each
item and certify if it ig fit for intended use;

B. Having all boots, coats, etc. decontaminated and
ingspected for wear and damage;

C. Having all rubber gloves, Tyveks, etc

-, cecllected and
handled as hazardous waate;

D. Having pumps, shovels, lifting mechaniasms, and other
equipment decontaminated, inspected by Safety and the EEC and
put back in sgervice.

NWSCC Safety and Industrial Hyglene Departments will play a large
role in certifying emergency equipment fit for reuse. If there

. 12



is any question about a piece of equipment being fit for reuse,
it will be diascarded or sent back to the manufacturer (if
possible) for recertification.

XIX. Materials and Equipment: 329 IAC 3-43-3(e)

Each department on-Center which handles hazardous material in
their programs must have equipment to use for immediate response.
This equipment and material, as a minimum, should include a
transfer pump (of chemically compatible material), absorbent, and
empty container(s) on hand to hold g8pilled material or
contaminated absorbent. Safety eye washes and showerg and alarm
gsystems should be checked at least weekly to determine 1f they
are functional. Industrial Hygiene can provide protective gear
for personnel, and the Public Works' Environmental Protection
Branch (Code 0£24) has protective gear for use in material

handling. Disaster Preparedness has available a large inventory
of protective gear to be used if authorized. This equipment
includes respirators, coveralls, boots, and gloves. The EZC, EOD

Team and Industrial Hygiene have chemical-resistant Tyvek suits
suitable for usze in handling toxic, skin-absorbed materials or
corrosive materiala. See Appendix IV for phone numbers.

A variety of ecquipment for containment, control, cleanup, and
decontamination is available. The Public Works Department has
loaders, bulldozers, dump trucks, pumps, and tank trucks.

Disaster Preparedness has decontamination apparatuses available,
trucks, and decontamination chemicals for use 1if authorized.

Code 0624 has a variety of pumps available for cleanup of spills .
as well as tank patch kits. Absorbent is available from -
Storeroom 2 or Code 0624. For a complete listing of items, Bee
Appendix VI of this plan.

Facilities are available from the EEC or Disaster Preparedness
personnel for decontamination. Showers (portable) and cleaning
equipment can be assembled on site, if needed.

The 0SC will use the Disaster Preparedness mobile communications
van with self-contained generators for 110-volt power as needed.
The van i8 equipped with two-way radios on the frequencies used
for mobile communications on-Center, citizens band, and
shortwave. Many vehicles assigned to the departments are
equipped wity two-way radios, and portable hand-held units are
available in Public Works and other departments and can be used
for reporting observations in areas remote from a road.

XX. Coordination Agreement: 329 IAC 3-43-3(c) and 3-42-7

A8 necessary, for major spill incidents, the Center will geek the
aggiptance of community groupg (local fire departments, state
police, and hoapital services). Mutual aid agreements entiftled,
“Mutual Aid Fire-Fighting Assistance Agreement”, have been
established between NWSCC and the following:

13



Martin County (Indiana) Civil Defense, Fire and Rescue
Crane (Indiana) Volunteer Fire Department

Indiana Divisgion of Forestry

Richland-Taylor Township (Indiana) Volunteer Fire Department
Perry Township- (Indiana) Volunteer Fire Department '
Loogootee (Indiana) Volunteer Fire Department

Odon (Indiana) Volunteer Fire Department

Owensburg (Indiana) Fire Fightersz, Inc.

Daviess County Sheriff’s Department

Greene County Sheriff's Department

Lawrence County Sheriff’'s Department

Martin County Sheriff’as Department

Indiana State Police Department

A copy of NWSCC's Spill Contingency Plan has been provided to
each of the following organizations/hospitals:

Martin County Sheriff’'s Department

Good Samaritan Hospital, Vincennes, Indiana

Greene County General, Linton, Indiana

Bedford Medical Center, Bedford, Indiana

Bloomington Hoaspital, Bloomington, Indiana

Daviess County Hospital, Washington, Indiana

Memorial Hospital and Health Care, Jasper, Indiana

Dunn Memorial Hospital and Health Care, Bedford, Indiana

Documentation zoncerning these agreements, arrangements, letter
to Hospital and responses 12 found in Appendix VII.

Aﬁ the presgent time NWSCC does not have agreements with any
specific contractor(s) for cleanup of gpills. Appendix VIII is a
list that would be used to locate or hire a cleanup contractor.

A

IXI. BReguired Reports: 320 IAC 3-43-7(j)

The EEC will note in the operating record the time, date, and
details of any incident that requires implementing the
contingency plan. Within fifteen (15) days after the incident he
must submit in a written repcrt on the incident to the

commisgioner., The report must include:
A. Name, address, and telephone number of the owner or
operator;

B. Name, address, and telephone number of the facility;
C. Date, time, and type of incident, e.g. fire, explosgion;

D. Name and quantity of material(s) involved;

E. The extent of injuries, if any;

14



F. an
asgeszsment of actual or potential hazards
to
health or the environment, where this ia applicable;hgﬁgn

G. Estimated quantity and disposition of recovered material
that resulted from the incident.

XXII. Amendments to the Contingency Plan: 329 IAC 3-43-5

The EEC will be responsible for reviewing and immediately
amending the Contingency Plan, 1f necegszary, whenever:

A. The facllity RCRA permit is revised;
B. The plan fails in an emergency;

C. The facility changes in its design, construction,
operation, maintenance, or other circumstances in a way that
substantially increasgses the potential for fires, explosions,
or releases of hazardoug waste or hazardous waste
constituenta, or changes in the resgponse necessary in an
emergency;

D. The list of emergency equipment changes (minor permit
modification); or

E. The list of Emergency Coordinators changes (minor permit
modification).

dXI1l. Documentation and Cozt Accounting:

A. The OSC will maintain a log of all activities related to
the gpill with times and locations noted in detail. A
hand-held recorder (available from Code 0824) will be uszed

for noting details under field conditions where hand writing
of notes is alow and cumbersome and may cause loss of
pertinent details. ‘

B. Cost accounting will be handled by the Center charge
number and accounting system. This system provides 8eparate
accounting of labor and material.

15

W



Site:

Activity:

Drilling Soil/Gas Groundwater Sampling Other (explain)

Instrument:

(P) - Photoinization Meter, Type Unit/Model Cal@brétion

{C) - Combust Gas/0O> Meter, Type Unit/Model Cal;bration

(HS)~- Hydrogen Sulfice, Type Unit/Model Calibration

(DT)~ Detector Tubes, Type Unit/Model Calibration ___
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General Comments:
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APPENDIX C

Appendix C contains information 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.

APPENDIX C PART 1
1. Phenol

2. Mercury
3. Manganese



MERCURY

MCR

Sinks in water.

AVOID CONTACT WITH LICUID. Keep peopie sway.
Stop cischarge it 5ossiDie

1s0la1e and remove discharged matenal

Notify iocal heaith 3nd ponulion Control agencu .

6. FIRE HAZARDS

6.1 Flash Point: Not fiammabie

6.2  Flammable Limits in Az Not flnmmabie

6.3  Fire Extinguishing Agents: Not pertinent

64 Flre Extinguishing Agems Mot to be
Used: Not pertinent

6.5 Special Hazards of Combustion
Products: Not pertinent

4.6  Behavior in Fire: Nol flammabie

4.7 pnition Tempersture: Not fammable

6.8 Electrical Hazard: Not perunent

&9 Burning Rate Mo iammabie

10. HALZARD ASSESSMENT CODE
(See Hazard Assssament Handbook)
A-X

11, HAZARD CLASSIFICATIONS

11.1 Code of Federsl Reguiatione:
ORM-B

112 NAS Hazard Rating for Bulkk Water
Transpoetation: Nat kated

11.3  NFPA Hazaed Clasaification:
Kot Iisted

6.10 Adlabatic Flame Temperature:
Nol fammabie. Data not svauable
6.11 Stokcivameiric Alr to Fuel Aatio:
Data not svailable
612 Flame Data not
Fire
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
LIQUID 7.1 Reactivity With Water: No reacticn
Effects of exposure may be deiayed. 72 ¥ with No
reachon
7.3 Stability During Transport: Stabie
7.4 Nevirsiizing Agents tor Acids and
Caustics: Not pertinem
7.5 Polymerization: Not pertnent
Exposure 7.8 inhibitor of Polymerzation:
Not pertinent
7.7 Moler Ratio (Reactant to
Producty: Data not avasiable
7.8 Rasctivity Group: Data not svaiable
HARMFUL TO AOLLATIC LIFE IN VERY LOW CONCENTRATIONS,
1t 10 intaxes.
Water May be Gangerous o it enters waf
locsl heaith and widile o iCiais.
Pollution | haty xm reat e e et
L. RESPONSE TO DISCHARGE 2 UABEL 8 WATER POLLUTION
{See Resp 2.1 Cutegory: None &1 Aquatic Toxlity:

Should be removed
Charmucal and physical treatment

-S4l A

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

€0 Compatibility Class: Nol ksted 4.1 Physical State (as shipped): Liquid
Formula: Hg 42 Color: Sivery

IMO/UN Dasignation: Nod lisled 4.3 Odor: Nore

DOY ID Mo 2009

CAS Regiatry Mo 7438978

0.5-1 ppm/48 In/caragive
ardiom/ Tl,./lresh waler
0.29 ppm/48 hr/manne fish/TL,/san
water

8.2 Wateriowt Toxicity: Data not svaiable

8.3 Biological Oxygen Demand (BOD)
None

0.4 Food Chain Concantration Potentlat:
Mercury concantrates in liver and
Nidnays of ducks and geese (O lavels
above FOA imit of 0.5 pprm. Muscie
tis3ue usullly weh beiow the limit.

s
8.4

L)
87
58
L 1]
.10
an

5. HEALTH HAZARDS
Avoid contact o} hquid wiin siun. For vapor use themical

cartndge (Hopcante) respwalor.
y o E No As
Shgt musCuiar Wramor, jone Of A0PeIne, nauses. And GBTheR 8ré Observad. Payciue, kkiney, and
CArOVEICULN dratwhENCeS My OCCLY.

Treatment of Exposure: Consuit & doctor.

Theeshold Limit Vaiue: 0.05 og/m*

Short Term Inhslation Limits: Data not svalable

Tonicity by Ingestion: No immedate toncty

Late y: D of mercury p ]

Vepor (Gas) lrritant Charscteristics: Note

Liguid o Solid Irritant Characteristics: None

Odor Threshoid: Not perunent

1DLH Value: 28 mg/m?

9. SHIPPING INFORMATION

$.1 Grades of Pwrity: Pure

9.2 Storage Temperuture: Amtrent
9.3 Inert Atmosphere: No requrement
9.4 VYanting: Opan

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicsl State ot 13°C and 1 atm:
Loauna
122 Moleculsr Weight 200.59
123 Boling Point at 1 atm:
675°F = J57°C = 630°K
124 Freeting Point
—380°F w —389°C » 234.3°K
125 Critical Temperature:
2664°F = 1462°C = 1735'K
128 Critical Prassure:
23,300 psim = 1587 atm = 1608
MN/m?
127 Specific Gravity:
13.55 a1 20°C (hawid)
128 Liquid Surtace Tension:
470 dynesicm = 0.470 N/m at 20°C
129 Liquid Water interfacial Tension:
375 dynessem = 0.375 N/m at 20°C
12.10  Vapor (Gas) Specific Gravity:
Not pertinent
1211 Ratio o Speciic Hests of Vapor (Gaek
Not perunent
12.12  Latent Heat ol Vaporixstion:
Naot pertinent
12,13 Hest ot Combuation: Not pertinent
1214 Heat of Decomposition: Not pertrent
12,15 Heat of Solution: Not pertnent
1218 Meai of Polymerization: Not pertnent
12.25 Heat of Fusion: 2.7 cai/g
12.26  Limiting Value: Data not avarable
1227 Reid Yepor Pressure: Dats not avaiable

ROTES
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MCR

MERCURY

1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LiQuID visCOoSITY

. - . British thermal
Temperature Pounds per cubic Temperature British thermal unit Temperature i Temperature '
(degress F) o oot degroas F) per pound-F (degrees F) sl o (degres F) Centipoise
o} 851.399 35 .033 N 0 1.827
5 851.000 40 033 (o} 5 1.801
10 850.500 45 033 T 10 1.777
15 850.099 £0 .033 15 1.754
20 849.699 55 033 P 20 1.731
25 849.199 €0 033 E 25 1.709
30 848.799 €5 .033 A 30 1.688
35 848.399 70 .033 T 35 1.668
40 847.899 5 033 | 40 1.648
45 847.500 &0 033 N 45 1.629
50 847.099 &5 033 E 50 1.610
55 846.599 0 033 N 55 1.592
60 846.199 §5 033 T 60 1575
65 845.799 1C0 033 65 1.558
70 845.299 70 1.541
75 844.899 75 1.525
80 844.500 80 1.510
as 844.000 B85 1.495
20 843.599 980 1.480
95 843.199 95 1.466
100 842.699 100 1.452
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) square inch (degrees F) foot (degrees F) per pound-F
) N N N
N (o} e} (e}
s T T T
(o}
L P P P
u E E E
B R R R
L T T T
E [ 1 |
N N N
E E E
N N N
T T T

..

32



PHENOL

PHN

10. HAZARD ASSESSMENT CODE
(See MHazard Assessment Handbook)

AP-Q

112 NAS Harard Rating for Bulk Water

11.3  NFPA Hazerd Classification:

11, HAZARD CLASSIFICATIONS
1.1 Code of Federsi Reguiations:

Poson, B

4
]
]

Category Classification

Hoalth Hazerd (Blue)...... ..., — 3
f Fec) 2
R (Yellow) 0

1z
121

122
123

124

127
128
129
12.10
AFAL

1212

12.13

1214
12.18
1218
12.25

12.27

PHYSICAL AMD CHEMICAL PROPERTIES

Prysical State at 15°C and 1 stm:

S0ihd or et
Wolecular Weight: 54.11
Boliing Point et 1 stm:

359.2°F = 181.8'C w 455.0°K
Freszing Poim:

105.6°F = 409°C = J14.1°K
Criticsl Tempersturs:

T90.0'F = 421 1°C = 684.3'K
Critical Pressure:

889 pus = 60.5 atm = 6.13 MN/m?
Specific Gravity:

1.058 at 41'C (liquid)
Uquid Surtace Tension:

36.5 dynes/cm = 0.0365 N/m at 56°C
Uguid Water Intertaclal Tension:

lesi} 20 dynes/cm = 0.02 N/m st 42°C
Yapor (Gas) Spectiic Gravity:

Not perpnert
Ratio o1 Speciic Heats of Vapor (Gas):

1088
Latent Heat of Vaporizstion:

130 Bu/ib = 72 calfg =

30 X 10% Jrkg
Heat of Combustion: —13.400 B/

= -7 446 calig) = ~311.7 X 108 J/kg
Heat ot Decomposition: Not pertnent
Heat of Solution: Not perinent
Heat of Polymerization: Not pectinent
Heat of Fusiorc Data not availabie
Limiting Value: Data not svaiabie
Reid vapor Presswre: 0.3 psa

6. FIRE NAZARDS {Contiwed)

Common Synoryms. Sohd crysials: of White solut, or kght Swee tamy odor §. FIRE HAZARDS
watery iquit prerk howad
b tevisiaiad 6.1 Flash Point 185°F O.C.; 176°F C.C.
Pharec scd 6.2 Flammatie Limits in Alrz 1 7%-8.6%
Phery nyaronce May flost or sink. and mixes giowty with water. 83 Firs Extinguishing Agents: Weter 10g.
foam, carbon dioxide, o dry Chemdcal
6.4 Fire Extinguiehing Agents Not to be
2D USNTALT W TH LLw D AND SCLID K2eo peoote awav Used: Not pernent

~ear ;.\)g-g; M!Q{?n(llrﬁ*ﬂ preatrng app. . andg rutoer o) 8.5 w Hazards of Combustion

3300 mun:v;;" :a;,f»f;;’.' Can hre oecartment Products: Toxc and mmatng vapors we

Evacuale area n case of @rga gischarce. generated when haated.

e A e st maion control Agences 6.8 Behavior in Fire: Yeeids fiammabie vapors
when heated which will form explosve
mixtures with ax.

BOTATNNS: GASES ARE PRODUCED IN FIRE. 6.7  ignition Temperature: 1318°F
Vear Goagwes. Se:l-CIrianead Dreatning nd rupober '] 8.8 Electrical Hazard: Not pertnent
ciading oves) 89 Burning Rate: 3.5 mm/mn.
B 2 ier < e, 1. or toam.
Fire | SmTmIRINE R IE o eremen or 0. Adabatc Fam Tamsersurs
Data not avasable
(Contruec
CALL FOR MEDICAL AD. 7. CHEMICAL REACTIVITY
u'oolum onu:%ust;l ALLOWED. ;.; Reactivity VIMI: Water: No reachon o
Will burn skin ano eves.
Samove contamingleq cothing 410 shoes. r8action
s ‘:‘ Ea:gcleg;qa::g;;:;;:wﬂ:; vv:::\' win glenty cl water. 7.3 Stability During Transport Stabie
£ SWALLOWED and victim m LONSCIOUS, have vicum onnk water 7.4 Neutrsiizing Agents for Acidis and
00 NOT INDUCE VOMITING Caustica: Not pertinent
7.5 Polymerization: Not pertnent
Exposure 7.8 inhibitor of Polymerization:
Not pertinent
7.7 Molsr Ratio (Reactant to
Product): Data not avsiable
7.8 Reactivity Group: 21
HARMEUL TO AQUATIC LIFE IM VERY LOW CONCENTRATIONS.
Water May be cangerous it it snters waler intakes.
Pollution | NGiNy crerstors o rearty waier miaes.
1. RESPONSE TO DISCHARGE 2. LABEL 8 WATER POLLUTION
(See 2.1 Category: Poison 8.1 Aquatic Toxlcity:

908 WAITING-DOISON 22 Clase: 8 11.5-28.5 mg/1/96 e/bluegil/ TL ./ frash

Resinct access water

Shouid be removed 1.5 ppm/48 hr/ranbow trout/ Tl /fresh

Chermcal and physical treaiment water

8.2 Waterfow! Toxlcity: Data not available
8.3 Biological Oxygen Demand (BOD):
200%, 5 days
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat
2.1 CO Compatibiiity Class: Phenol, cresol 4.t Physical State (ss shippedy: None
32 Formuls CeHiOH Sotid or molten kquid
13 IMC/UN Designation: 9.0/1871 4.2 Color: Coloriess 10 hight pink
3.4 DOT IO No: 16871 4.3 Odor: Charactenstically sweet; sweet, tary;
3.5 CAS Registry No. 108-85-2 pungent, distinctive; distinct, aromatic,
somewhat sichening sweel and acnd
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personsl Protective Equipment: Fresh-an mask 'or contined areas; rubber gloves: protactive 9.1 Grades of Purity: 90-99% (sokd), 60-85%
clothing; tult face shweld. {liquid). Techmcal: 82-92% {contmns
52 }; F Will burn eves £nd skin. Tha analgesic acton may cause loss of cresols)
pasn sansavon, Readily absorbed YWOUGN Skin, tausing increase w heart rats, convuisions, and 9.2 Storsge Temperature: Ambrent
death. 9.3 Inert Atmosphare: No requrement
$3 Treatment of Exposure: INHALATION: ¢ victm shows any ill ettects, move him to frash air, keep 9.4 Venting: Prassure-vacuum

hum queet anc warm, and cail & doctar immediataly, f braathing stops. gve arthicial raspwation.

INGESTION: do NOT induce vomving; give mik, egg whiles, of large amounts of water and call

docior no known . tremt they EYES: i Hlush with plenty

of water for at least 15 man.; conunue for anctner 15 mun, it doctor has not taken over. SKIN:

wnmeckately remove all clotiung whils m & showsr and wash affected area with abundant fowing

water or sosp and water for at least 15 mun.; cloan clothing thoroughly or discard.

.4 Threshoid Limit Value: 5 pprm (Inciuges siin axpase).
$.5  Short Term inhsiation Limits: Dats not avalabie
5.8 Touicity by Ingestion: Grade 2: LDso = 0.5 to 5 g/kg (el
87  Late Toxicity: Carcnoger m laboratory armals
5.8 Yepor (Gas) (rritant Characlenstics: Vapors cause moderale irntation such that personnel wil
#nd hgh concontrabons unpissant. The effect i tempocary. 6.11 Stoichiometric Air 10 Fuel Ratia: Dala not svaeble
59 Liguid or Solid irritant Charactanstica: Faxly savere skin witant. may Cause pain and second-

deree Durrs afler & lew rnutes’ Contact.

5.10 Odor Theashowt: U.05 pom

s

IDLM Vaive: 100 pom

.12

Flame Temperature: Oula not availsbie
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PHN

PHENOL

12.17
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

12.20
LIQUID VISCOSITY

. British thermal unit British thermal ’
Temperature Pounds per cubic Temperature Temperature A Temperature I
(degrees F) foot (degrees F) p(ee's?:nuar}g.)': (degrees F) u"';&ﬂg:'e%g;:?:"" (degrees F) Centipoise
110 65.870 108 .561 122.02 1.113 110 4.302
115 65.719 109 561 115 3.929
120 65.559 110 561 120 3.594
125 65.410 111 561 125 3.292
130 65.250 112 561 130 3.021
135 65.099 113 .561 135 2.775
140 64.940 114 .561 140 2.554
145 64.790 11§ 561 145 2.353
150 64.629 11€ .561 150 2171
155 64.469 117 .561 155 2.005 ”
160 64.309 118 561 160 1.855
165 64.160 119 561 165 1.718
170 64.000 120 561 170 1.593
175 63.840 121 .561 175 1.479
180 63.670 122 561
185 63.510 123 561
190 63.350 124 561
195 63.190 128 561
200 63.020 12€ 561
205 62.860 127 561
210 62.690 128 561
129 561
13C .561
131 561
132 561
133 .561
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch {degrees F) foot {degrees F) per pound-F
68.02 8.400 70 012 70 .00018 0 224
80 017 80 .00027 25 .237
90 024 90 00038 50 250
100 034 100 .00054 75 262
110 .048 110 00074 100 274
120 066 120 00100 125 286
130 .091 130 00135 150 297
140 123 140 00180 175 309
150 165 150 00238 200 319
160 220 160 00311 225 .330
170 .289 170 .00403 250 341
180 378 180 00518 275 351
190 490 190 00661 300 2360
200 629 200 .00836 325 370
210 .802 210 .01050 350 379
220 1.016 220 01311 375 .388
230 1.278 230 01624 400 397
240 1.586 240 .02000 425 405
250 1.982 250 .02449 450 414
260 2.446 260 .02980 475 422
270 3.002 270 03607 500 429
280 3.663 280 .04342 525 438
290 4.446 290 .05200 550 444
300 §.370 300 06197 575 450
310 6.453 310 07350 600 AST
320 7.718 320 08679

iy
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727 MANGANESE BRONZE

as amyvegdalic acid). CAS: 90-64-2.
C¢H;CHOHCOOH. Exists in stereoisomeric
formns. The properties are those of the dI-form.

H

|
Cé Hs—C)***(!:'—OH
OH ©

Properties: Large, white crystals or powder with
a faint odor. D 1.30, mp 117-119C, darkens on
exposure to light, solubie in ether, slightly soluble
in water and alcohol.

Denvation: Hydrolysis of the cyanochydrin formed
from benzaldehyde, sodium bisulfite, and sodium
cvanide. Can be obtained from amygdalin.

Hazard: Toxic by ingestion.

Use: Organic synthesis, medicine (urinary antisep-
tic).

mandelonitrile.  (benzaldehyde cyanohydrin;
“Luetrile™). CAS: 532-28-5.
CeH;CH(OH)CN.
Properties: Oily, yellow liquid; d 1.1165 (20/4C);
fp --10C; bp 170C (decomposes). Soluble in alco-
hol. chlorotorm, ether; nearly insofuble in water.

maneb. (Generic name for manganese ethylene-
bisclithiocarbamate). CAS: 12427-38-2,
(SSCNCH,CH,NHCSS)Mn.

Properties: Brown powder, decomposes on heat-
ing, partially soluble in water, soluble in chloro-
form.

See ulso zineb.

Derrvation: Reaction of disodium ethylenebisdi-
thiocarbamate and a manganese salt.

Use: Fungicide for foliage.

manganese, CAS: 7439-96-5. Mn.
Metallic element of atomic number 25; Group
VIIB of Periodic Table; aw 64.9380; valences
= 1. 3, 4, 6, 7; no stable isotopes; four artificial
radioisotopes.

Properues: There are four allotropic forms of
which alpha is most important. Brittle silvery
metal, d 7.44, Mohs hardness S, mp 1245C, bp
2097C, decomposes water, readily dissolves in
dilute mineral acids. Pure manganese cannot be
fubricated. Manganese s considered essential for
plant and animal life.

Occurrence: Usually associated with iron ores in
submarginal concentration. Important ores of
mangunese are pyrolusite, manganite, psilome-
lane, rhodochrosite. An important source of

manganese 15 open-hearth slags. Ores occur.

chietly in Brazl, India, South Africa, Gabon,
Ghana, Zaire, Montana; 90% of US consump-
tion 15 tmported. So-called nodules rich in man-

ganese and containing also cobalt, nickel, and
copper have been found in huge quantities (esti-
mated at 1.5 triilion tons) on the floor of the
Pacific south of Hawaii. Such nodules have been
located in other areas, as well as in Lake Michi-
gan.

Derivation: Reduction of the oxide with aluminum
or carbon. Pure manganese is obtained electrolyt-
ically from sulfate or chloride solution.

Grade: Technical, pure or electrolytic, powdered.

Hazard: Dust or powder is flammable. Use dry
chemical to extinguish. Toxic. TLV (fume): 1
mg/m? of air; (metal and most compounds): CL
of 5 mg/m? of air.

Use: Ferroalloys (steel manufacture), nonferrous
alloys (improved corrosion resistance and hard-
ness), high-purity salt for various chemical uses,
purifying and scavenging agent in metal produc-
tion, manufacture of aluminum by Toth process.

manganese acetate. (acetic acid manganese(2+)
salt). CAS: 638-38-0.
Mn(C,H;0,);*4HOH.

Properties: Pale red crystals, soluble in water and
alcohol, d 1.59, mp 80C. Combustible.

Derivation: Action of acetic acid on manganese
hydroxide.

Use: Textile dyeing, oxidation catalyst, paint and
varnish (drier, boiled oil manufacture), fertiliz-
ers, food packaging, feed additive.

manganese ammonium sulfate. (manganous am-
monium sulfate).
MnSO,+(NH,),50,-6HOH.

Properties: Light-red crystals, d 1.83, soluble in
water.

manganese arsenate. See manganous arsenate.
manganese binoxide. See manganese dioxide.
manganese black. Sce manganese dioxide.

manganese borate. CAS: 1303-95-3.
MnB,0;.
Properties: Reddish-white powder, insoluble in
water.
Dervation: By the action of bonc acid on manga-
nese hydroxide.
Grade: Technical.
Use: Varmish and oil drier.

manganese-boron. An alloy of manganese and bo-
ron used in making brass, bronze, and other al-
loys.

manganese bromide. See manganous bromide.
manganese bronze.  Alloy of 55-607% copper, 38—

42<% zinc, up 10 3.5% manganese with or with-
out small amounts of tron, aluminum, tin or lead.
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Appendix B

EXCERPTS FROM ALG'S SUBMITTAL TO THE NAVY



Rpperdy F

[ENVIRONMENTAL ENGINEERING DIVISION|
‘ T

!

CHIEF |

ANALYTICAL LABORATORY GROUP l
[

1

Ann B. Strong

QRQUALITY ASSURANCE
Karen Myers

r [
INORGANTIC ANALYSIS ORGANTIC ANALYSIS SAMPLE & DATA
Management
Don Brown, Team Leader Richard Karn, Team Leader Linda Stevenson
DUTIES

Ann B. Strong, GM 13, Chemist supervises overall activities of the
ALG, including final check of all data prior to submission to
customer.

Richard Karn, GS-12, Chemist has oversight for all organic analysis
and is GC/MS expert.

Don Brown, GS-11, Chemist schedules all inorganic analysis and is an
experienced analyst using the autocanalyzer, the DCP, the ICAP and
the GFAA.

Linda Stevenson, GS-6, Physical Science Technician is responsible for
sample and data management keeping track of all samples received,
computer entry and tracking of all samples, fiscal reports, data
reports.

Newberry Brown, GS-11, Chemist is primary gas chromatograph operator.

Glennard Warren, (GS-11, Chemist is primary GFAA operator and also
performs autoanalyzer analyses.

Karen Myers, GS5-11, Biologist is experienced in operation of DCP and

GC and serves as QA officer. (on long term leave September 1988-
August 1989)

Agnes Morrow, GS-(09, Chemist is experienced in organic extractions,
and is secondary GC operator, also performs IR analyses.

Jeffretha Christian, GS-06, Physical Scicnce Technician performs
mercury and TOC analyses under bDon Brown's oversight.

Willar Tyler, IPA Chemist for 7 yecars, performs digestions,
autoanalyzer analyses, and other wet chemistry analyses.
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ALG PROCEDURES- FY 89
References:

1. U. S. Environmental Protection Agency, Methods for Chemical
Analysis of Water and Wastes,EPA 600/4-79-020, March 1979 and EPA
600/4-82-055 Dec 1982. Environmental Monitoring and Support
Laboratory, Cincinnati, OH 45268.

2. U. S. Environmental Protection Agency, Test Methods for
Evaluating Solid Waste, SW-846 Third Edition, November 1986
with December 1988 revisions. Office of Solid Waste and Emergency
Response, Washington, DC 20460.

3. U. S. Environmental Protection Agency, Manual of Analytical
Methods for the Analysis of Pesticides in Humans and
Environmental Samples, EPA-600/8-80-038, June 1980. Health
Effects Research Laboratory, Research Triangle Park, NC 27711.

4. Federal Register, "Guidelines Establishing Test Procedures
for the Analysis of Pollutants Under the Clean Water Act", Vol
49, No. 209, Fricay, October 26, 1984.

5. Plumb, Russell H.,Jr. Procedures for Handling and Chemical
Analysis of Sediment and Water Analysis, EPA/CE-81-1] May 1981.
Environmental Laboratory, U. S. Army Engineer Waterways
Experiment Station, Vicksburg, MS 39180.

6. American Public Health Association, Standard Methods for
the Examination of Water and Wastewater 16th Edition, 1985.
1015 Fifteenth Street NW, Washington, DC 20005.

7. ASTM, 1987 Annual Book of ASTM Standards, Water and
Environmental Technology Vol 11.01 & 11.02. 1987. 1916 Race
Street, Philadelphia, PA 19103.

8. U. S. Environmental Protection Agency, Chemistry Laboratory
Manual for Bottom Sediments and Elutriate Testing March 1979.

Region V Central Regional Laboratory, 536 Clark Street, Chicago,
IL 60605

9. Palermo, Michael R. '"Development of a Modified Elutriate
Test for Estimating the Quality of Effluent from Confined Dredged
Material Disposal Areas" Technical Report D-86-4. August 1986.
Department of the Army Waterways Experiment Station, Corps of
Engineers, P. 0. Box 631, Vicksburg, Ms 39180.

/87



Cleaning procedures similar to those employed for laboratory
glassware are used. Certificates of contamination checks are
filed and lot numbers of bottles shipped to sample collectors are

maintained in a log book.
SAMPLE SHIPPING PROCEDURES

The Analytical Laboratory Group (ALG) at WES is not normally
involved with the actual field collection of samples. However,
the ALG frequently provides sample bottles as described above.
The field crew 1is requested to initiate chain-of-custody
procédures for projects requiring chain-of custody using
appropriate forms (WES form 2196). Field personnel are requested
to 1label and identify samples to meet project specifications.
They are given instructions as to the proper containers to use
with the intendsd analyses, the proper preservation technique,

and volumes needed.

For chain-of-custody samples, shipping containers are to be
sealed, whether transported by field personnel or shipped by
commercial carrier. Samples are to shipped with sufficent ice to
maintain a 4° C temperature and with sufficient packing to prevent

breakage.

SAMPLE RECEIPT AND LOG-IN PROCEDURES

Upon receipt at the laboratory, the sample management

officer fills out a cooler receipt form (copy attached).

G-s



COOLER RECEIPT FORM

PROJECT:
Cooler received on and opened on _ by
Signature
1. Were custody seals on outside of cooler?—————memeeee_o YES NO
If yes, how many and where?
Were signature and date correct?--———-————meaoooC 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)?=——=—=—eec—eo 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
1l4. Were acid/base preserved samples checked with
pPH paper?---——-——w--—- Yes NO
Explain any discrepancies------- >



Receipt of chain-of-custody samples 1is recorded in a
permanent receipt book. The sample collector or project manager
is notified of any discrepancies noted on the cooler receipt
form.

If samples are delivered by WES personnel, they are required
to fill out WES Form 2079 with the information indicated by
asterisks and to sign a sample receipt, WES Form 2118. The ALG
sample management officer then verifies that the number of

samples and the sample identification are as stated on Form 2097.

If samples are received by commercial carrier, Form 2097 is
filled out by the sample management officer. The WES 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 2079 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 (copy attached). The estimated cost 1is
calculated, entered ontc 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° and equipped with an alarm system
that goes off when the temperature deviates by more than =+ fwo
degrees. A separate refrigerator is maintained for volatile analysis
and and temperatures are recorded in a refrigerator log. Two ALG
employees have kKeys 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

G-7
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DIVISION BRANCH
ALG SAMPLE RECEIPT
PROJECT NAME JOB NO. OATE RECEIVED HQ. SAMPLES
SAMPLE NO. PARAME TERS ESTIMATED2 COST
|
{
i
PROJECT REP SIGNATURE OATE ALG SAMPLE RECIPIENT SIGNATURE DATE
FORM
WES o™ 2118 COPY 1
. DIVISION BRANCH 7
ALG SAMPLE RECEIFT
PROJECT NAME joa NO. DATE RECEIVED NO. SAMPLES
SAMPLE NO. PARAME TERS ESTIMATED COST
PROJECT REP SIGNATURE DATE ALG SAMPLE RECIPIENT SIGNATURE 1 oate
FoRu COPY 2
W’ES AR 77 2]]8 - v 4
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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 (example

attached) are created for use by the analysts in recording their data.



SAMPLE DISPOSAL PROCEDURES

Samples are normally maintained by the ALG for a period of 6
months. At that time they are returned to the pfoject managers
1f feasible. If this 1s not practical, the ALG requests
permission from the project manager to dispose of the samples or
place them in a semi-permanent repository. Samples that have
been determined to contain no hazardous materials are disposed of
via the sewerage system or sent to a sanitary landfill. Samples
classified as hazardous are submitted to the WES Safety Office

for disposal.

INSTRUMENT MAINTENANCE PROCEDURES

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 (GC and GC/MS systems) are
maintained by service contract that provides for twice vyearly
preventive maintenance and emergency repair. In addition, the
GC/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

C?’g



permanent files.

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 (i.e. Richard
Karn is responsible for the GC/MS systems, Newberry Brown maintains
the GCs, Mike Warren maintains the AAs, Don Brown maintains the ICP,
DCP, and autoanalyzers, Jeffretha Christian maintains the TOC analyzer
and the mercury analyzer.)

CALIBRATION PROCEDURES

Calibration of the GC/MS Systems. Oﬁg instrument tune is mnet,
the GC/MS system 1is calibrated before any samples or blanks are
analyzed. Initial calibration is accomplished through the analysis of
a minimum of five concentrations of standards. Five concentrations
are used to confirm the linearity of response of the compounds
examined. System calibration is verified at the start of every 12
hour analytical period. Relative response factors (RRF) are
calculated for each compound based on the concentrations and areas of
the characteristic ions for the compound to be measured and its

assigned internal standard. Percent Relative standard (RSD)

deviations are then calculated for each compound based on the mean of

the 1initial relative response factors of the five standard
concentrations. The percent RSD of the calibration check compounds
listed in tables 1 and 2 are used to check calibration. The maximum

égdﬂ



acceptable percent RSD for these compounds is 30.0.

Table 1

Volatile Calibration Check

Vinyl Chloride
1,1-Dichloroethene
Chloroform
1,2-Dichloropropane
Toluene

Ethylbenzene

Table 2

Compounds

Semivolatile Calibration Check Cecmpounds

Acenaphthene
1,4-Dichlorobenzene
Hexachlorobutadiene
N-Nitroso-di-n-phenylamine
Di-n-octylphthalate
Fluoranthene

Benzo (a)pyrene

4-Chloro-3-Methylphenol
2,4-Dichlorophenol
2-Nitrophenol
Pentachlorophenol
2,4,6-Trichlorophenol

Phenol

In addition, system performance check compounds (SPCC) are injected'to

ensure that minimum RRFs are achieved. The conpounds used are listed

in tables 3 and 4 along with their minimum

G -11
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Table 3

Volatile System Performance Check compounds

Compound Minimum Acceptable RRF
Chloromethane 0.300
1,1-Dichloroethane 0.30

1,1,2,2-Tetrachloroethane 0.30
Bromoform 0.25

Chlorobenzene 0.30

Table 4

Semivolatile System Performance Check Compounds

Conpound Minimum Acceptable RRF
N-Nitroso-Di-n-propylamine 0.050
Hexachlorocyclopentadiene 0.050
2,4-Dinitrophenocl 0.050
4-Nitrophenol 0.050

Once the percent RSD for the CCCs and the minimum RRF for the SPCCs

are met, the calibration is valid and sample analysis can begin.

Gas chromatograph calibration. A calibration Curve is determined
for each of the compounds to be analyzed. Determination of the
calibration curve involves preparing standards (usually three to five)
from EPA standards. The samples are analyzed under normal conditions
and the area under the peak is determined through integration. To
determine the calibration factor, the area under the curve is divided

by a standard amount (sample welght) :

6 -12



Calibration factor = Area under the curve
sample weight

To determine the variation between the Calibration Factors, a Percent
Relative Deviation is calculated. The percent RSD 1is calculated by
dividing the standard deviation of the Calibration factor by the mean
of the calibration factors:

%RSD = Standard Deviation
Mean

If the wvariation 1is 1less than 10 percent, the calibration is

considered linear for all the samples analyzed for that particular

compound.
Metals Analyses. Standard curves derived from data consisting of one
reagent blank and three or four concentrations shall be prepared for

each analyte. The response for each prepared standard shall be based
upon the average of three replicate readings of each standard. the
standard curve shall be used with each subsequent analysis provided
that the standard curve is verified by using at least one reagent
blank and one standard at a level normally encountered or expected in
such samples. If the results of the verification are not within +10%
o the original curve, a reference standard should be employed to
determine if the discrepancy is with the standard or the instrument.

New standards should be prepared quarterly at a mininum.

Balances. Balances are checked dailly using weights traceable to class
S weights. Once each month the balances are checked with the Class S
welghts. Acceptance for balances which are direct reading to 0.01
gram shall be +0.01 g for 0 to 100 g and #0.1 percent of the applied

weight over 100 g. A certified balance technician checks the balances

annually.

G~13



DETECTION LIMITS. Procedures described in the CLP documents are used
to determine ability to meet contract required detection limits (i.e.
for metals, standards are run at 3 to S5 times instrument detection
limits taking seven cconsecutive measurements on three non-consecutive
days; the standard deviation is determined each day and three times
the average standard deviation is used as the actual instrument
detection limit.) For organic analyses, the method detection limits
for the method are used, keeping in mind that the analyses are highly
matrix dependent and higher detection linits are reported when

interferences prohibit the reporting of the specified limits.

REFERENCE STANDARDS

The WES uses a number of sources for reference standards,
including NIST (NBS) and EPA. Other Commercial sources are

specified as being traceable to NIST if at all possible.

Reference Standards-Metals
NIST SPECTROMETRIC Solutions
3104 Barium

3105 Beryllium

3107 Boron

3108 Cadmium

3112 Chromium

3113 Cobalt

3114 Copper

3128 Lead

3131 Magnesium
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4-8907 Supelpreme-HC Hazardous Substances Mix 1

4-8851 Purgeables A

4-8852 Purgeables B

4-8853 Purgeables C

A List of EPA Standards ordered from the repository at Research Triang.
Park 1is attached.

Chlerinated Biphenyl Standards were purchased from the National

Research Council of Canada for congener analysis.

STANDARD REFERENCE MATERIALS AND CHECK SAMPLES FOR QUALITY
CONTROL

The following SRMS from NIST are in the laboratory:

1642b Mercury in water

1643b Trace elements in water

1645 Trace elements in river sediment

1646 Trace elements in estuarine sediment

1566 Oyster tissue

1567 Bovine Liver

1573 Tomato leaves

Quality Control samples from Environmental Resource Associates
are received on a quarterly basis for waste water, potable
water, priority pollutants, and pesticides.

Additional gquality control samples from EPA and NRC of Canada are

ordered as needed to supplement samples listed above.

DATA EVALUATION
All data 1is checked by the analyst, the inorganic teanm

leader or the organic team leader, and the Chief, ALG before it
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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

$. Surrogate recoveries for organic analysis

6. Data for QA check samples (EPA, ERA or NBS SRMMs)

7. Reasonableness and trends

If data falls ocutside acceptable 1limits as described in the
procedures, samples are rerun if sample is available. If data
falls outside acceptable limits on the reruns and QA check sample
data 1is good, then data may be reported with gualifying
explanations. Acceptable data 1s usually defined by the

procedures (i.e. SW-846, CLP, 600 methods, 500 methods).

CONTROL CHARTS

All inorganic parameters routinely analyzed are charted. A
minimum of 20 points is required for limit calculations. Precision
control charts are prepared from the duplicate analysis data and
accuracy charts are prepared from matrix spikes. Future charts will
also be prepared utilizing blank spike data. Charts are also prepared
using SRMs and external QA samples. Control charts for organics are
limited to the CLP spiked compounds and surrogates. PCB-1248 is the

spiking compound for PCB analysis.

CORRECTIVE ACTIONS

During the performance of work under any laboratory task, out of -

control conditions may occur which call for corrective action.
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Typically QC parameters given in the various methods are employed to
determine the need for action. The type of action required shall be
documented, although.documentation may only require appropriate
instrument and/or laboratory logbook entries, as opposed to a formal
corrective action memo.

Corrective actions may also include procedural matters related to
internal custody of samples, sample log-in, sample data processing and
so forth. These are usually provided via inhouse memo from the Chief,
ALG.

As necessary modifications to inhouse procedures, equipment,
standards, policy and so forth may be needed to rectify recurring
or otherwise significant laboratory problems. These are usually
resolved via group meetings where a course of action is decided

upon and a time for correction is defined.

When significant changes are made the QA manual will ke
updated to reflect the changes.

Use of a form to document corrections will be implemented
October 1989.
GC/MS TUNING

GC/MS tuning is performed using Hewlett-Packard recommended
procedures for the quadrapole systems and is included in the

instrument manuals (copy attached).

DATA REDUCTION.

Data reduction 1is shown in the following flow chart. It is the
responsibility of the analyst to conduct initial data reduction. The

readings from the instruments or analytical system are calculated into
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REFERENCES
E-~16
D-98
E-11
D-102

NOTES :
A)

B)

c)

D)

DFTPP TUNING

regulations detailed

spectrum

2.6.1.2 - Demonstrates consistant spectra from MS
to MS. Spells out requirements for qualitative

verification that must be met.
DFTPP nust be verified once per shift or every 12 hrs.

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

There are many different ways to tune DFTPP. The
methods given below (some specific, some general)
are ways that many users have found successful.
In addition, there are many "markers" that different
users look for during the tune that seem to indicate
that the tune will be successful. Some of the more
popular 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 successful.

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

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 kecause you are adjusting your mass response ratios
when you tune.
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PROCEDURE A: 5987/5988

MANUAL TUNE - PFTBA OPEN

1) REPEAT PROFILE - set plunger to max 219

2) Set GC temp to 225-275 (ie. elution temp of DFTPP)
s0o GC flow = flow at DFTPP elution.

3) Run AUTOTUNE -~ set source to 250

4) MANUAL TUNE (source € 250, GC ~ 250)

5) set A/D =) (0.5 sec/scan or faster)

6) run REPEAT PROFILE about 1 min to warm up and
stabilize the source and EM.

7) 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.

8) 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).

9) use DO to achieve final ratios, 1f needed.

10) do PEAK WIDTH and MASS AXIS CALIBRATION

11) check spectrum to make sure calibrations did not
shift peak ratios.

12) store tune as MIDFTP

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 systems. Cleaning the ENT LENS will
often eliminate this precursor.



PROCEDURE B: 5995

A) Set oven to 250 with XFR,0VN1,250 (ie. elution temp of
DFTPP, 8o GC flow = flow at DFTPP elutiocn)
B) Set source to 250 with XFR,SORS,250
C) Run AUTOTUNE ~
D) MANUAL TUNE - PFTBA OPEN
Note: 1If 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 sec/scan
or faster)
3) run REPEAT PROFILE about 1 min to warm up and
stabalize source and EM.
4) PARAMETER RAMP -~ begin to max 219
A) REP leave alone
B) IF most useful lens
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.
5) 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, being careful not to
adjust too far and deteriorate peak shape.
6) do PEAX WIDTH and MASS AXIS CALIBRATION
7) SPECTRUM SCAN - check spectrum to make sure
calibrations did not shift peak ratios. Remember,
502/219 should be >3% and <5%. Also, look at
1317219 ratio. They should be approximately
equal.
8) Store tune as MIDFTP

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 systems. Cleaning the ENT LENS will
often eliminate this precursor.
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DATA REDUCTICN
ANALYSIS FLOW CHART

LABORATORY DATA MANAGEMENT SYSTEM
(Bench Sheets)

L

ANALYSIS OF SAMPLES

ANALYST'S NOTEBOOK

!

RAW DATA TO BENCH SHEETS

l

TEAM LEADER

!

LABORATORY DATA MANAGEMENT SYSTEM';"%L QC CHECK

CHIEF, ANALYTICAL LABORATORY GROUP

v

LABORATCRY DATA MANAGEMENT SYSTEM

FINAL REPORT
(Initialed by C/ALG)



aépropriate concentration units for the results. Rounding occurs only
after calculat:ions are complete. The calculations are normally
performed on the raw data sheets. The results are then transcribed on
to the computer generated data files.

The next step in data reduction 1is data review by the team
leader. Data is checked for validity and completeness. Questionable
data 1is brought to the attention of the analyst and corrective action
is taken if necessary.

Data is then forwarded to the sample management officer for entry
into the Laboratory Data Management system.. Data entry is checked by
the team leader, corrections are made, and the report is then sent to
the quality assurance officer and the Chief, Analytical Lab Group for
review. Any corrections are made and final report is generated that

has been initialed by the Chief, ALG. All raw data is filed.

DATA OUTLIERS

Sample data that falls outside acceptable limits are reanalyzed
if possible. If sample is not available to rerun the sample, data are
reported with gqualifying statements and with external QA data to
support the results, assuring that the analytical system was in
control. Method blanks are analyzed with each set of samples and
reported with the sample data. Organic method blanks are spiked with
surrogates.
AGENCY APPROVALS

As the primary research and development facility for Corps
environmental research, the ALG has not solicited formal approval from
other agencies or states, although the ALG has conducted numerous

research projects for the Environmental Protection Agency, the Navy,
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the Coast Guard, the Air Force, and other Army branches. The ALG is a
validated Quality Assurance Laboratory for the Corps Superfund and
DERP projects.
INTERNAL AUDITS

Several methods of internal audits are used including worksheet
review, on-site analyst review, intra- and interlaboratory sample
exanination. Presently the ALG participates in the Corps of Engineers
Interlaboratory Testing Program and subscribes guarterly to the
Environmental Research Associates Quality Control Sample progran
(beginning October 1989, subscription will be bimonthly). In addition
the QA officer submits EPA, NRC or NIST gquality assurance samples to
the laboratory for internal review of the measurement process. Systen
audits are conducted semi-annually to evaluate sample handling, sanmple
analysis,record control, proficiency testing, personal practices,
training, workload, and manpower needs.
DOCUMENT FLOW

The sample management officer is also the in charge of docunent
control. She maintains the master logbook, the computer logbook, the

conmputer-generated bench sheets, the completed computer generated

bench sheets and the final computer generated reports. Each analyst
maintains the raw data files from his/her instruments. The document
flow 1is outlined in the Data Reduction Analysis Flow Chart. Final

Data reports are approved by the team leader, the gquality assurance

officer and the Chief, ALG.
QA REPORTS

QA reports are tallored to customer request. QA reports for
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DERP projects where WES ALG serves as
following outline.
A. Cover letter
B. Report Narrative
1. Summary
2. QC data discussion
3. QA/QC data comparison
4. Other Problems

5. Corrzactive Actions

c. Data comparison tables

C;/QZ
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Table 2 Analytical Procedures for Metals

Ref 1 Ref 2 Routine Meth
Parameter Media EPA-1979 SW-846 Other Det. limits
1. Digest for Water 3005
tot rec met
2. Digest for Water 3010
tot metals
3. Digest for Water 3020
Metals-GFAA
4. Digest for Sed., Soil 3050
Metals & Sludge
5. Simultaneous Ref 7,
anal by DCP D4190-82
5a. Simultaneous 200.7 6010
anal by ICP
6. Aluminum, DCP Ibid 30ug/l
Ice 200.7 6010 100ug/1
7. Antimony, DC? Ibid
Ic? 200.7 6010
8. Antimony, GFAA 204.2 7041 Sug/1
9. Arsenic,GFAA 206.2 7060 5ug/1l
10. Arsenic,hydride 206.3 7061 5ug/1l
11. Barium, aAA 208.1 7080 100ug/1
12. Barium,GFAA 208.2 2ug/1
13. Barium, DCP Ref 7, 10ug/1l
ICP 200.7 6010 D4190-82 5ug/1
14. Beryllium, DCP Ibid Sug/L
ICp 200.7 6010 5ug/L
15. Boron, DCP Ibid 10ug/1
ICP 200.7 6010
16. Cadmium, DCP Ibid 20ug/L
Icp 200.7 6010 20ug/1
17. Cadmium, GFAA 213.2 7131 0.1lug/1



is8.

19

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Calcium, DCP Ibid 100ug/1
ICP 200.7 6010 200ug/1

Calcium, AA 215.1 7140
Chromium, DCP Ibid 20ug/1
ICP 200.7 6010 20ug/1
Chromium, GFAA 218.2 7191 lug/1
Chromium VI 218.4 7197 10ug/1
Cobalt, DCP Ibid 30ug/1
ICP 200.7 6010 50ug/1
Cobalt, GFAA 219.2 7201 lug/1
Copper, DCP Ibid 30ug/1
Icp 200.7 6010 20ug/1l
Copper, GFaAA 220.2 lug/1
Iron, DCP Ibid 30ug/1
ICP 200.7 6010 30ug/1l
Iron,aAA 236.1 73280 30ug/1
Iron, GFAA 236.2 7381 lug/1
Lead, DCP Ibid 200ug/1
ICP 200.7 6010 100ug/1
Lead, GFAA 239.2 7421 lug/1
Magnesium, DCP Ibid 30ug/1
ICP 200.7 6010 30ug/1

Magnesium, AA 242.1 7450
Manganese, DCP Ibid 30ug/1l
ICP 200.7 6010 10ug/1

Manganese, Ak 243.1 7460
Manganese, GFAA 243.2 lug/1
Mercury, Cold Water 245.1 7470 0.2ug/1
Vapor Sed. 245.5 7471 0.2ug/g
Molydenum, DCP Ibid 50ug/1
ICP 200.7 6010 30ug/1l
Molydenum, GFAA 246.2 7481 lug/1

D5



40.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

Nickel, DCP
ICP

Nickel,GFAA

Potassium, DCP
~CP

Potassium, AA
Selenium, GFAA
Selenium,Hydride

Silver, DCP
ICP

Silver, GFAA

Sodium, DCP
ICP

Scdium, AA

Thallium, DCP
ICcp

Thallium, GFaA
Tin, DCP
Tin, GFAA
Titanium, GFAA

Vanadium, DCP
ICP

Vanadium, GFAA

Zinc, DCP
ICP

Zinc, GFaa

Silicon, DCPF

200.

249.

200.

258.

270.

282.

283.

200.

286.

200.

289.

6010

~1
[&})
A
'_J

6010

Ibid

Ibid

Ibid

Ibid

Ibid

Ibid

Ibid

Ibid

Ibid

30ug/1l
20ug/1

lug/1

100ug/1

10ug/1
5ug/1l
Sug/1

30ug/1
20ug/1

lug/1

100ug/1
100ug/1

Sug/1l

30ug/1
30ug/1

lug/1
50ug/1
Sug/1
10ug/1

20ug/1
20ug/1

Sug/1

30ug/1
10ug/1

Sug/1

100ug/1l



Table 3. Organic Procedures

Reference
Paraneter Media Ref 4 Ref 2 Ref 6
Fed Reg 1984 SW-846 Std Meth
1. Soxhlet Ex- Soil & 3540
traction Sed.
2. Sep funnel Water 3510
Lig-Lig extr Soluble
3. Purge & trap 5030
Prep-GC
4. Sonication Soil, Tissue 3550
Extraction & Sed.
5. Florisil Pest, PCB, 3620
Cleanup & ClHC
6. Silica Gel PAH 3630
Cleanup
7. Sulfur Sed. 3660
Cleanup
8. Volatile Water 624
Organics Water & 8260
Seclid Ext.
9. Semivol. Water 625
Organics (BNA) Water & 8270
Solid Ext.
10. Cl-Pest & PCBs Water 608
Water & 8080
Solid Ext.
11. Polynuclear Water 610
Aromatic HC Water & 9100
Solid Ext
12. Organophos Water & 8140 509A
Pesticides Solid ext.
13. Chlorinated Water & 8150 5098

Herbicides Solid Ext.
Other Methcds as Requested Such as Hydrazine, Nitrosoamines, & TNT
Detection limits for organic analysis are typically those given for

the methods. Trey are, however, subject to matrix interferences and
may be higher depending on the nature of the interference.
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TABLE 2.

PRACTICAL QUATITATION LIMITS (PQL) FOR VOLATILE ORGANICSa

Practical
Quantitation
Limitsb

Ground water

Low Soil/Sediment

D
A
S

Volatiles ug/L ug/kg
Acetone 100 100
Acetonitrile 100 100
Allyl 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
Chloroethane 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-z-butene 1C0 100
Dichlorodifluoromethane 5 5
1,1-Dichloroethane 5 5
1,2-Dichloroethane 5 5
1,1 Dichloroethene 5 5
trans-1,2-Dichloroethene 5 5
1,2-Dichloropropane 5 5
cis-1,3-Dichloropropene 5 5
trans-1,3-Dichloropropene 5 5
Ethylbenzene 5 5
Ethyl methacrylate 5 5
2-Hexanone - 50 50
Isobutyl alcohol 120 100
Methacrylonitrile 100 100
Methylene chloride 5 5
Methyl iodide 5 5
Methyl methacrylate 5 50
4-Methyl-2-pentanone 50 50
Pentachloroethane 10 10

. Hhod
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TABLE 2.
{Continued)

Volatiles

Practical
Quantitation
Limitsb

Ground water

Low Soil/Sediment

ug/L

ug/kg

Propionitrile

Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
1,2,3-Trichloropropane
Vinyl acetate

Vinyl chloride

Xylene (Total)

 d
(@]
(@]
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aSample PQLs are highly matrix-dependent.

for guidance and may not always be achieveable.
for further guidance on matrix-dependent PQLs.

bPQLs listed for soil/sediment are based on wet weight.

The PQls listed herein are provided
See the following information

Normally data is

reported on a dry _weight basis; therefore, PQLs will be higher, based on the
percent moisture in each sample.

j.

Other Matrices:

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

lPQL =

[PQL for ground water (Table 2)] X [Factor].
samples, the factor is on a wet-weight basis.

8240 - 32

Factor!l

50
125
500

For non-aqueous
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December 1987



TABLE 2.

PRACTICAL QUANTITATION LIMITS (PQL) FOR SEMIVOLATILE ORGANICSA

Practical Quantitation Limitsb

Ground Water

Low Soil/Sediment!

Semivolatiles ug, L ug/kg
Acenapthene 10 660
Acenaphthylene 10 660
Acetophenone 10 ND
2-Acetylaminofluorene 20 ND
1-Acetyl-2-thiourea 1000 ND
2-Amincanthraquinone 20 ND
Aminoazobenzene 10 ND
4-Aminobipheny] 20 ND
Anilazine 100 ND
0-Anisidine 10 ND
Anthracene 10 660
Aramite 20 ND
Azinphos-methy]l 1C0 ND
Barban 200 ND
Benz(a)anthracene 10 660
Benzo(b)fluoranthene 10 660
Benzo(k)fluoranthene 10 660
Benzoic acid 50 3300
Benzo(g,h,i)perylene 10 660
Benzo(a)pyrene 10 660
p-Benzoquinone 10 ND
Benzyl alcohol 29 1300
Bis{2-chloroethoxy) methane 10 660
Bis(2-chloroethyl) ether 10 660
Bis(2-chloroisopropyl) ether 10 660
4-bromophenyl phenyl ether 10 660,
Bromoxynil 10 ND -
Butyl benzyl phthalate 10 660’
Captafol 20 ND
Captan 50 ND !
Carbaryl 10 ND
Carbofuran 10 ND
Carbophenothion 10 ND
Chlorfenvinphos 20 ND
4-Chloroaniline 20 1300
Chlorobenzilate 10 ND
5-Chloro-2-methylaniline 10 ND
4-Chloro-3-methylphenol 20 1300
3-(Chloromethyl) pyridine hydro-

chloride 100 ND
2-Chloroanaphthalene 10 660
2-Chloraphenol 10 660
4-Chlorophenyl phenyl ether 10 660

/'?’og%— 29 Revision 1

D22

December 1987



TABLE 2.
(Continued)

Practical Quantitation LimitsD

Ground Water Low Soil/Sediment!

Semivolatiles ug/L ug/kg
Chrysene 10 660
Coumaphaos 4Q ND
p-Cresidine 10 ND
Crotoxyphos 20 ND
2-Cyclohexyl-4,6-dinitrophenol 100 ND
Demeton-o 10 ND
Demeton-s 10 N
Diallate (cis or trans) 10 ND
Diallate (trans or cis) 10 ND
2,4-Diaminotoluene 20 ND
Dibenz(a,j)acridine 10 ND
Dibenz(a,h)anthracene 10 660
Dibenzofuran 10 660
Dibenzo(a,e)pyrene 10 ND
Di-n-butylphthalate 10 ND
Dichlone NA ND
1,2-Dichlorobenzene 10 660
1,3-Dichlorobenzene 10 660
1,4-Dichlorobenzene 10 660
3,3’-Dichlorobenzidine 20 1300
2,4-Dichlorophenol 10 660
2,6-Dichlorophenol 10 ND
Dichlorovos L 10 ND
Dicrotophos - 10 ND
Diethylphthalate : - 10 660 §
Diethylstilbesterol 20 ND i
Diethyl sulfate 100 ND ‘
Dimethoate 20 ND
3,3’-Dimethoxybenzidine 100 ND
Dimethylaminoazobenzene 10 ND
7,12-Dimethylbenz(a)anthracene 10 ND
3,3’-Dimethylbenzidine 10 ND
a,a-Dimethylphenethylamine ND . ND
2,4-Dimethylphenol 10 660
Dimethyl phthalate 10 660
1,2-Dinitrobenzene 40 ND
1,3-Dinitrobenzene 20 ND
1,4-Dinitrobenzene 40 ND
4,6-Dinitro-2-methylphenol 50 3300
2,4-Dinitrophenol 50 3300
2,4-Dinitrotoluene 10 660
2,6-Dinitrotoluene 10 660
Dinocap 100 ND

8270 - 30 Revision 1
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TABLE 2.
(Continued)

Practical Quantitation Limitsop

Ground Water Low Soil/Sediment!l

Semivolatiles ug/L ug/kg
Dinoseb 20 ND
5,5-Diphenylhydantoin 20 ND
Di-n-octyl phthalate 10 660
Disulfoton 10 ND
EPN 10 ND
Ethion 10 ND
Ethyl carbamate ; 50 ND
Bis(2-ethylhexyl)phthalate 10 660
Ethyl methanesulfonate 20 ND
Famphur 20 ND
Fensulfothion 40 ND
Fenthion 10 ND
Fluchloralin 20 ND
Fluoranthene 10 660
Fluorene 10 660
Hexachlorobenzene 10 660
Hexachlorobutadiene 10 660
Hexachlorocyclopentadiene 10 660
Hexachloroethane 10 660
Hexachlorophene 50 ND
Hexachloropropene 10 ND
Hexamethyl phosphoramide 20 ND
Hydroguinone KD ND
Indeno(1,2,3-cd)pyrene 10 660
Isodrin 20 ND
Isophorone” 10 660
Isosafrole : 10 ND
Kepone 20 ND
Leptophos 10 ND
Malathion 50 ND
Maleic anhydride NA ND
Mestranol 20 ND
Methapyrilene 100 ND
Methoxychlor 10 ND
3-Methylcholanthrene .10 ND
4,4’ -Methylenebis(2-chloroaniline) NA ND
Methylmethanesulfonate 10 ND
2-Methylnaphthalene 10 660
Methyl parathicon 10 ND
2-Methylphenol 10 660
3-Methylphenol ’ 10 ND
4-Methylphenol 10 660
Mevinphos 10 ND

8270 - 31 Revision 1

December 1987
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TABLE 2.

(Continued)
Practical Quantitation [imitsh
Ground Water Low Soil/Sedimentl

Semivolatiles ug/L ug/kg
Mexacarbate 20 ND
Mirex 10 ND
Monocrotophos 40 ND
Naled 20 : ND
Naphthalene 10 660
1,4-Naphthoquinone 10 ND
1-Naphthylamine 10 ND
2-Naphthylamine 10 ND
Nicotine 20 ND
5-Nitroacenaphthene 10 ND
2-Nitroaniline 50 3300
3-Nitroaniline 50 3300
4-Nitroaniline 20 ND
5-Nitro-o-anisidine 10 ND
Nitrobenzene 10 660
4-Nitrobiphenyl 10 ND
Nitrofen 20 ND
2-Nitrophenol 10 660
4-Nitrophenol 50 3300
5-Nitro-o-toluidine 10 ND
4-Nitroquinoline-1-oxide 40 ND
N-Nitrosodibutylamine 10 ND
N-Nitrosodiethylamine 20 ND
N-Nitrosodiphenylamine 10 660
N-Nitroso-di-n-propylamine 10 660
N-Nitrosopiperidine 20 ND
N-Nitrosopyrrolidine 40 ND
Octamethyl pyrophosphoramide : 200 ND
4,4'-Oxydianiline 20 ND
Parathion ‘ 10 ND
Pentachiorobenzene 10 ND
Pentachloronitrobenzene 20 ND
Pentachlorophenol 50 3300
Phenacetin 20 ND
Phenanthrene 10 660
Phenobarbital 10 ND
Phenol 10 660
1,4-Phenylenediamine 10 ND
Phorate 10 ND
Phosalone 100 ND
Phosmet 40 ND
Phosphamidon 100 ND
Phthalic anhydride 100 ND
2-Picoline ND ND

8270 - 32 Revision 1
, December 1987
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TABLE 2.

(Continued)
Practical Quantitation Limitsh
Ground Water Low Soil/Sediment!
Semivolatiles ug,’' ug/kq
Piperonyl sulfoxide 1C0 ND
Pronamide 10 ND
Propylthiouracil 160 ND
Pyrene 10 660
Pyridine ND ND
Resorcinol 100 ND
Safrole 10 ND
Strychnine : 40 ND
Sulfallate 10 ND
Terbufos 20 ND
1,2,4,5-Tetrachlorobenzene 10 ND
2,3,4,6-Tetrachlorophenol 10 ND
Tetrachlorvinphos 20 ND
Tetraethyl pyrophosphate 40 ND
Thionazine 20 ND
Thiophenol (Benzenethiol) 20 ND
Toluene diisocyanate 100 ND
o-Toluidine 10 ND
1,2,4-Trichlorobenzene 10 660
2,4,5-Trichlorophenol 10 660
2,4,6-Trichlorophenol 10 660
Trifluralin 10 ND
2,4,5-Trimethylaniline 10 ND
Trimethyl phosphate 10 ND
1,3,5-Trinitrobenzene 10 ND
Tris(2,3-dibromopropyl) phosphate 200 ND
Tri-p-tolyl phosphate(h) 10 ND
0,0,0-Triethylphosphorothicate NT ND

@ PQLs Tisted for soil/sediment are based on wel 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
chromatography cleanup.

b Sample PQLs are highly matrix-dependent. The
for gquidance and may not always be achievable

ND = Not determined.

PQLs Tisted herein are provided

-

NA = Not applicable.

NT = Not tested.

Other Matrices Factorl
Medium-level s0i1 and sludges by sonicator 7.5
Non-water miscible waste 75

IpqL = [POL for Low Soil/Sediment (Table 2)] X [Factor].

8270 - 33 Revision 1
December 1987

D_ s

a 30-g sample and gel permeation

r

L)
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Laboratory Soil Test Results
v

McComish Corge

Cation
Dry Water Liquid Plastic Plasticity Exchange
Boring Sample Depth Density Content Limit Limit Index Permeability Capacity
Number Number ft lbs/cu ft Percent Percent Percent Percent USCS** cm/sec meq/100 g
4-1-81 L 0.0-2,08 115.1 15.0 29 L5 14 CL 4,28
h=1-81 2 5.0-6.55 110.8 17.8 27 L6 1L SC : !
4-1-81 3 10.0-10.3 86.6 10.3 19 L2 7 SP-SC
4-1-81 4 15.0-16.97 100.0 1s.0 28 17 11 sC
4-1-81 5 20.0~22,05 87.8 11.3 NP+ NP NP SP-SM
4-1-81 6 25,0-27.08 95.6 L5.5 NP NP NP SM
4~1-81 TA% 30.0-30.3 - 21.5 NP NP NP -
4-1-81 8 32.5-33.3 97.1 19.1 25 18 .7 CL
4-1-81 9 37.5-39,55 102.4 23,1 26 18 - 8 CL
4-1-81 10 40,3-42.48 104.4 17.2 NP NP NP ML
& 4-2-81 1 0.0-1.27 118.8 10.6 22 13 9 SC
Lo 4-2-81 2 5.0-5.9 116.7 12.6 27 12 15 5C
0 4-2-81 3 10.0-11.97 96.9 13.9 24 16 .. 8 SC
4-2-81 4 15.0-16.60 101.1 22.9 29 24 5 ML
4-2-81 S5A* 20,0-21.5 - 30.0 21 16 5 CL-ML
4-2-81 6 25.0-27.05 100.5 13.6 NP NP NP SM 2.87
4-2-81 7 30.0-32,05 99.7 14.6 NP NP NP SM
4-3-81 1 0.0-2.08 105.8 14.1 25 L3 12 sC
4-3-81 2 5.0-7.13 64.3 49,7 NP . NP NP ML 2.93
4-3-81 3 10.0-11.83 97.4 4,9 NP NP NP SM
4-3-81 4AX 15.0-17.0 - 24,3 NP NP NP SP-SM
(Continued)

+ Not plastic /
* Jar sample
%  See Figure E-1
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Laboratory Soil Test Results

McComish Gorge (Concluded)

Dry Water Liquid Plastic Plasticity
Boring Sample Depth Density Content Limit Limit Index Permeability
Number Number ft lbs/cu ft Percent Percent Percent Percent USCS** cm/sec
4-4-81 L 0.0~2.26 99.0 20,7 39 18 21 CL
4-4-8] 2 5.0-6.64 103.8 21.8 45 20 25 CL
h-4-H| 1 n.0-12,19 98,8 2.0 15 19 16 Gl
4-4-8| 4 15.0~16.7 87.7 9.9 32 14 18 sC
4-4-81 5 20.0-22,08 91.1 5.8 NP NP NP SP-SM
4-4-81 6 25.0-26.50 93.7 18.4 NP NP NP SP-SM
4-4-8L 7 27.8-29.90  98.4 23.9  up NP NP M 3.99 x 1073
4-4-81 8 35.0-37.05 89.8 33.6 31 16 .15 CL
4-5-81 1 0.0-1.8 100.5 23.6 35 L6 19 CL
4-5-81 2 5.0~6, 36 102.5 21.1 38 18 20 CL
4~5-81 3 10.0-11.10 91.8 22.9 30 L7 13 SC
4-5-81 4 14.3-16.0 96.7 14.7 NP NP NP SP
4-5-81 5 18.6~20.05 89.8 22.4 NP NP . Np SM
4-6-81 L 0.0-2.14 115.0 12,4 NP NP NP SM
4-6-81 2 5.0-7.08 93.3 10.2 NP NP NP SM
4-6-81 3 10.0-11.71 83.4 19,2 NP NP NP ML
4-6-81 4 15.0-17.17 92.3 27.4 NP NP NP SM
4-6-81 5 19.5-20.235 103.1 18.4 NP NP NP SM
4-6-81 6 24.2-26.36 101.9 23,1 20 L7 3 SM

3.36

2.7¢

* Jar sample

% Spa Figure E-|
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RUN DATE: 05 MAR 82

INSTALLATION: CRANE AAA, IN FACILITY: MCCOMISH GORGE
SAMPLING SITES
RESULTS
PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS a .
: 4-1 4-2 4-4 4-3 4-5 4-6

WATER
LEVELS A 13 pEC 81 FT §73.59 566.39 566.74 562.562 564.89 564.44
ARSENIC " 07 DEC 81 .010  MGL .010 ND ND ND ND ND
BARITUM 07 DEC 81 .1 MGL ND ND ND ND ND NO
CADMI UM 07 DEC 81 .005 MGL ND ND ND ND ND ND
CHROM L UM 07 DEC 81 .010 MGL ND ND ND ND - .0t0 .010
FLUOR 1 DE 07 DEC 8} .10  MGL .13 .13 ND .14 ND 14
LEAD 07 DLEC B} .010 MGL ND ND ND ND ND . ND
MEQCURY 07 DEC 81 .2 UGL ND ND ND ND ND ND
NO24NU3 AS N 07 DEC 81 .05 MGL .38 1.10 .19 ND .07 .58
SELENTUR 07 pEC at 005 MGL ND ND ND ND - v ND ND
SILVER 07 DEC 81 .01  MGL NOD ND ND ND NO NO
ENDRIN 07 DEC 8% .04  UGL ND ND ND . ND ND ND

w - LINDANE 07 DpEC 81 .08 UGL ND ND. - ND .19C ND'. NO

ﬁ‘ TOXAPHENE 07 DEC 81 1.6 UGL ND ND NOD ND ND ND

o METHOAvCHILOR 07 DEC 81 1.6 UGL ND ND ND ND ND . ND .
2,4-p 07 DEC B% « 3.8 UGL ND ND ND ND ND ND
STLVEX 07 DEC 81 .5 UGL ND ND ND ND ND ND
GROSS ALPHA 07 DEC 81 1.96 PCL ND ND ND ND ND ND
GROSS ULIA 07 DEC 81 1.30 PCL 1.65 2.42 3.55 2.25 2,19 : 1.17
TOTCOILBACT 00 DEC Ot 1. PhMm . ND ND TNYC % ND as. ¥ NO
CHLORTULE Q7 DEC B1 1.0 MGL 1.7 3.0 41.0 7.6 12.4 7.2
I RON 07 DEC 81 .03 MGL .80 % .59 ¥ .18 1.18 ¥ 20.60 # .20
MANGAHESE 07 pEC 81 .08 MGL .82 & .38 ¥ 10.30 4 1,06 % 7.30 % .65
PHENOL. 07 DEC 8% .01 MGL ND ND ND ND ND - - ND
SODIuia 07 DEC 8t 1. MGL 9. 5, 21. 33. 20. 10.
SULFAIE 07 DEC 81 $S.0 MGL 7.7 az.o 11.8 28.5 20.4 38.9
PH(FIFLD) 07 DEC Bt PH 6.9 7.1 6.6 6.7 6.3 A 6.9
PH{FLLLD) 07 DEC 81 PHi 7.0 7.0 6.6 6.7 6.3% 6.9
PH{FIELD) 07 DEC 81 P 7.0 7.1 6.6 6.7 6.3 % 6.8
PULFIELD) 07 DEC 81 PH 7.0 7.1 6.6 6.7 6.3 6.9
SPEC COND 07 DEC Ot t. UMmC 330. 540, 880. 530. 630. 550. .
SPEC COND 07 DEC 8% 1. umcC 330, §50. 870. 520, 630. 5£50.
SPEC COND 07 DEC 81 1. umc 330. 540, 8680. £30. 640. 5£50.
SPEC COND 07 DEC Ot 1. uMcC 340. 540. 880, 530. 630. 550,
1ac 07 DEC 81 1.0 MGL 7.0 15.0 33.0 19.0 7.0 18.0
10C 07 DEC 8t 1.0 MGL 8.0 14.0 33.0 19.0 7.0 18.0
10C 07 DEC 81 1.0 MGL 7.0 15.0 33.0 19.0 7.0 18.0
10C 07 DEC 8% 1.0 MGL 7.0 14.0 33.0 19.0 7.0 16.0
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RUN DATE: 05 MAR 82

INSTALLATION: CRANE AAA, IN FACILITY: MCCOMISH GORGE
SAMPLING SITES
RESULTS
PARAMETER SAMP LING DETECTION
DATE LIMIT UNITS 8

4-1 4-2 4-4 4-3 4-5 4-6
10X 07 DEC 81 10.  UGL 16.¢C ND 112.C 72.C a7.c ND
TOX 07 DEC 81 10, UGL 25.C ND t11.C 80.C a7.c ND
T0X 07 DEC 81 10. UGL 36.C ND 66.C 103.C 3e.c 168.cC
10X 07 DEC 81 10.  UGL 12.¢ s5.C 117.¢C 56.C 3a.c ar.c
LEGEND

NOTES: ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES; TRAILING 2EROES DO NOT ALWAYS INDICATE SIGNIFICANCE, BUT ARE THE
RESULTS OF COMPUTER FORMATTING.

A VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM

B UPGRADIENY SITE

C RESULTS ARE FOR UNFILYERED SAMPLE

PAGE NO 2
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HUN DATE: 18 JUN B2
INSTALLATION: CRANE NWSC,
PARAMETER SAMPLING
DATE
WATER
LEVELS (A) 23 MAR B2
ARSENIC .23 MAR 82
BARIUM 23 MAR B2
CADMI UM 23 MAR 82
CHROM TUM 23 MAR B2
FLUORIDE 23 MAR B2
LEAD 23 MAR D2
MERCURY 23 MAR 82
NO2+NO3 AS N 23 MAR 82
SELENIUM 23 MAR 02
SILVER 23 MAR B2
ENDRIN 23 MAR 82
L INDANE 23 MAR 82
TOXAPHENE 23 MAR 82
METHOXYCHLOR 23 MAR 82
2,4-D 23 MAR B2
SILVEX 23 MAR B2
GROSS ALPHA 23 MAR 82
GROSS BETA 23 MAR B2
CHLORIDE 23 MAR 82
IRON 23 MAR 82
MANGANESE 23 MAR B2
PHENOL 23 MAR 82
SadlIuM 23 MAR B2
SULFATE 23 MAR 82
PH(FILELD) 23 MAR 82
PH(FIELD) 23 MAR 62
PH(F1ELD) 23 MAR B2
_ PH{F]ELD) 23 MAR 82
SPEC COND 23 MAR B2
SPEC COND 23 MAR B2
SPEC COND 23 MAR 82
SPEC COND 23 MAR B2
10C 23 MAR 82
10C 23 MAR B2
10C 23 MAR B2
10C 23 MAR B2
10X 23 MAR B2
TO0X 23 MAR B2
10X 23 MAR 82
TOX 23 MAR 82

IN

DETECTION
LIMIT

FY

MGL
MGL
MGL
MGL

MGL
uGL
MGL
MGL
MGL

UGL
UGt
uGL
UGL
UGL
PCL

MGL
MGL
MGL
MGL
MGL
MGL
PH

PH

PH

umc
uMC
umc
umc
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL

PAGE

SAMPLING SITES
RESULTS

FACILLITY:

MCCOMISH GORGE

OO0

010

.015
012

-

3.0
017
.018
.016
015

OO0
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RUN DATE: 18 JUN 82
INSTALLATION: CRANE NWSC, IN . FACILITY: MCCOMISH GORGE

, b

LEGEND
NOTES® ALL METALS AND OTHER PARAMETERS WHERE APPROPRIATE ARE ON A OISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS: ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS i i

ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES.

VALUES SHOWN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM

UPGRADIENT SITE :
RESULTS ARE FOR UNFILTERED SAMPLE '

VALUE EACEEDS A NATIONAL SECONDARY ORINKING WATER REGULATION CRITERIA

= Om>»

MGL - MILLIGRAMS/LITER

UGL -~ MICROGRAMS/LITER

pPCL - PICOCURNIES/LITER : . )
UMC - MICRONMHOS/CENTIMETER !

NTU — NEPHELOMETRIC TURBIDITY UNITS

TON - THRESHOLD ODOR HUMBER

TDN - TASTE OILUTION INDEX NUMBER

CU =~ COLOR UNITS

PHM - PER 100 MILLILITERS

PAGE NO 2
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RUN DATE: Qu NOV U2

INSTALLATION:

PARAMITER

WATER
LEVELS (A)
ARSENIC
BARTUM
CADIITUM
CHIGITUN
FLUOR'DE
LE AL
NERCURY
NOZANDS AS H
SELENTUN
SILVER
ESOHIN
LINDANE
TOYAUVIENE
METHOXYCHLOR
2,400
SILVEX
GRIUHG ALPHA
GhOo BETA
CHLLRIDE
140N
PALGANESE
PHENOL
SCOIUN
SULFATE
PH(FIELD)
FH{FIELD)
PH{FLELD)
PHLFIELD)
SEEC COND
SHEC COND
SPEC COND
SPEC COND
160

TG¢

i0C

16C

10X

ICA

10X

T0X

CRALE NWSC,

SAMPL ING
OATL

JUit
JUN
JUN
JUN
JdU
JUNR

SEVIL

JUN
WUN
Jn
JUl
Jn
Jul
JUM
JUH
BILH]
Ji
Juid
Ji}
Jud
JUH
Jutl
JUHN
Jin
JiUIN
JUN
JUN
JUN
JUN
J
JUN
Juh
JUn
JUN
JUN
JUN
I,UN

“JUN

JUN
Jull

“JUN

DETECTION

FACILITY: MCCOMISH GORGE

SAMPLING SITES

RESULTS
UMITS 8

4q-1 4-2 4-4
F1 575.5 567.9 568.6
MGL ND ND ND
MGL ND ND .1
MGL ND NOD ND
MGL ND ND ND
MGL .15 .10 .10
MGL ND NO ND
uUGL ND ND ND
MaL .06 ND W17
MGL ND ND ND
MGL ND ND MO
LGt ND ND ND
uGL ND ND ND
UGt ND ND NO
UL ND ND ND
UGL ND ND MD
UuGL MU ND ND
PCL < }.30 £4.07 <. 34
pPCL ND ND 1.51
MGL 4.0 4.0 5.0
MGL 2.104 .06 LT0¥
MGL 7N Ho . 38#
MGL .10 04 .02
MG L 15. 7 10.
MGL 12.0 23.0 6.0
PH 6.8 €.8 6.7
PH 6.8 6.8 6.7
PH 6.8 6.8 6.7
PH 6.8 6.0 €.7
UMC 420. 500. 490.
umMe 420. 500 490
umc 420. 500 490
unc 420. 500 450,
MGL 60.0 55.0 2.0
MGL 62.0 55.0 53.0
MGL 63.0 54.0 £2.0
MGL 62.0 53.0 53.0
MGL ND .G1a ¢ ND
MGL ND .01 ¢ ND
MGL .01a ¢ .01 ¢ ND
MGL 011 € 012 ¢ ND

6.1#

740.

749,
868.0
87.0
8e.0
86.0

.018
.014
.016

(s NeNoNe]
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RUN DATE: 00 MOV 42

INSTALLAYTION! CHANE NWSC, IN FACILITY: MCCOMISH GORGE

LEGEMU

NOTES: ALl NETALS AND OTHER PARAIACTERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE
NOTED. DETECTION LIMITS SiHOwn ARE NORMAL LEVELS; ACTUAL LIMITS MAY VARY IN ENVIRONMETAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURAIE TO EITHCK 2 OR 3 SIGNIFICANT FIGURES.

VALUES uHOWN ARE 10 WATEK LEVEL ELEVATION ABOVE A REFERENCE DATUM

UPGRADILNT SIIE

RESULTS ARE FOR UNI ILTERED SAMPLE

VALUE EXCEEDS A NATIONAL SECONDARY ORINKING WATER REGULATION CRITERIA

OW>

MGL - MILLIGRAMS/LITER

UGL — MICROGHAMS/LITER

FCL = PICOCURIES/LITER

UNMC ~ MICROMHOS/CENTIROTER

NTU = NEPHELOMETRIC TURDIDITY UNITS
TOH - THRESHOLO ODOR NUMBER

TON - TASTE DILUTION INDEX NUMBER
CU - CCLOR UNITS

Ftitd = PER 100 MILLILLITERS

€E-9Y
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RUN DATE: 14

INSTALLATION!

PARAMETER

WATER
LEVELS (A)
ARSENIC
BARIUM
CHROMIUM
FLUORIDE
LEAD
MERCURY
NC2+NO3 AS N
SELENIUM
SILVER
ENDRIN
LINDANE
TOXAPHENE
METHOXYCHLOR
2,4-D
SILVEX
GROSS ALPHA
GROSS DETA
CHLORIDE
1RON
MANGAMESE
PHENOL

SOD UM
SULFATE
PH{FIELD)
PH(FIELD)
PH(FIELD)
PH(FLELD)
SPEC COND
SPEC COND
SPEC COND
SPEC COND
10C

Tce

10C

10C

10X

10X

10X

TOX

JAN 83

CRANE NwsC,

SAMPLING
DATE

04 QCt 82
0S5 OCT B2
05 oC7T 82
05 oCr B2
05 OCT 82
05 0Cr B2

65 0CT 82
05 acCt 82
05 0CT 82
05 OoCT 82
05 0CT 82
05 oCrt 82
05 0CT 82
05 0CT B2
05 OCT 82
05 oCrT B2
05 oCT 82
05 oC1 82
05 OCT 82
05 oCt 82
0S5 0OCtv B2
05 oCt1 82
05 oCT 82
05 OCT 82
05 oCt1 82
05 aCr1 B2
05 0CT 82
05 0C7 82
05 OCT B2
05 OCT B2
05 0Ct1 82
05 0CT 82
05 0CT 82
05 oCT 82
05 OCT 82
05 0CT 82
05 OCT 02
05 oCt 82
05 aoCt 82
05 OCT 82

IN

DETECTION
LIMIT

UNITS 8
4-1

FT 575.0
MGL ND
MGL ND
MGL ND
MGL NO
MGL . 15
MGL NO
UGL 77.0¢
MGL .16
MGL ND
MGL ND
UGL ND
UGL ND
ust ND
UGL NO
UGL ND
UGL ND
PCL ND
PCL 1.67
MGL ND
MGL 1.83¥
MGL <39
MGL ot
MGL LR
MGL ND
PH 7.0
PH 7.1
PH 7.0
PH 7.0
umc 396.
umc 400.
umc 400
umc 400
MGL 27.0
MGL 27.0
MGL 26.0
MGL 27.0
MGL .021
MGL .030
MGL .033
MGL 028

anaan

FACILITY: MCCOMISH GORGE

SAMPLING SITES
RESULTS

PAGE NO 1
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73.0
72.0
.036
.066
.057
.069
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« DATE: 14 JAN B3

\LLATION: CRANE NWSC, IN : FACILITY: MCCOMISH GORGE
SAMPLING SITES
RESULTS
.TER SAMPLING DETECTION
DATE LIMIT UNITS 8
4~1 4-2 4-4 4-3 4-5 4-6

<5 ALPHA 07 DEC 81 2.71 PCL ND ND ND ND ND ND
55 ALPHA 23 MAR 82 4.92 PCL ND ND ND “ ND ND ND
5 ALPHA 22 JUN B2 5.08 PCL <l. 30 < .07 <4.34 <4 01 <5.08 <3.63
© S ALPHA 05 OCT 82 3.25 PCL ND ND . 2.98 ND ND
.5 BETA 07 DEC Bi 1.306 PCi 1.858 2.42 3.55 2.25 2.19 1.7
¢ 155 BETA 23 MAR B2 1.56 PCL 1.55 1.27 1.95 1.7 ND t.48
\ 1SS BETA 22 JUN B2 1.64 PCL ND ND 1.51 2.48 - ND ND
¢ )SS BETA 05 OCT 82 1.30 PCL 1.67 2.06 1.63 2.96 ND

PAGE NO 1
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RUN DATE: ?1 JUN 083

INSTALLATION: CRANE NWSC, IN

PARAMETER

WATER
LEVELS (A)
CHLOR{DE
1RUN
MANGAMESE
PHENOL
SOD i
SULFATE
PH{FIELD)
PH{FIELD)
PH{FIELD)
PH{FIELD)
SPEC COND
SPEC COND
sSPEC COND
SPEC COND
T0C

10C

10C

1ocC

10X

10X

10X

10X

SAMP LING DETECTION
DATE LIMIT

25 FLA 83

01 MAR 83 1.0
01 MAR 83 .03
01 MAR 83 .01
01 MAR 03 .01
01 MAR B3 1.
01 MAR 83 5.0
01 MAR 83

01 MAR 83

01 MAR 83

01 MAR 83

01 MAR 83 1.
01 MAR 83 i
01 MAR 83 1.
01 MAR 03 1.
01 MAR 83 1.0
01 MAR 83 1.0
01 MAR 83 1.0
01 MAR 03 1.0
01 MAR 83 .010
01 MAR 83 .010
01 MAR 83 .010
01 MAR 83 .010

UNITS B

FT

MGL
MGL
MGL
MGL
MGL
MGL
PH

PH

PH

PH

umc
uMC
uMC
umMC
MGL
MGL
NGL
MGL
MGL
MGL
MGL
MGL

SITE: MCCOMISH GORGE

SAMPLING SITES

RESULTS
4-2 4-4 4-3
568.0 £68.2 563.5
ND HE 5.0
NO NC 18.00#
ot .65#4 2.60#
NO NC ND
3. 10. 22
11.0 NOD 19.0
7.0 6.2#
7.0 6.2#
6.9 6.2#
7.0 6.2#
455. 625. 375.
455. 620, 375.
460. 620. 375.
460. 623. 373.
31.0 44.0 40.0
30.0 a44.0 41.0
30.0 145.0 41.0
31.0 44.0 42.0
ND NC NO
ND .014a ¢ ND
ND .017 ¢ ND
ND .011 C ND

PAGE MO 1



HUN DATE: 21 JuN U3

INSTALLATION: CRANE NWSC, IN . SITE: MCCOMISH GORGE

LEGHND

NOTES: ALL METALS AND OIHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE

NOTED. DETECTION LIMITS SHOWHN ARE NORMAL LEVEL i ACTUAL LIMITS MAY VARY IN ENVIRONNENTAL SAMPLES. ANALYTICAL RESULTS
ARE ACCURATE TO tITHER 2 OH 3 SIGNIFICANT FIGURES.

A VALUES SHOANN ARE FOR WATER LEVEL ELEVATION ABOVE A REFERENCE DATUM

8 UPGRADILNT SITE

C RESULTS ARE FUR UNFI{TERED SAMPLE

’ VALUE ECEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA

MGL ~ MILLIGRAMS/LITER

UGL - MICROGRA'AS/LITER

PCL - PICOCURIES/LITER

UMC = MICROMIIOS/CUNTIMLYER

RTU - NEPHELOMETRIC TURBIDITY UNITS
TOH = THRESHOLD ODOR NUMBER

TDN - TASTE DILUTION INDEX NUMBER
CU - COLOR UNLITS

PHIA - PER 100 MILLILITERS

PAGE NO 2
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Table VII.
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Crane Naval Weapons Support Center. January 1985

Groundwater Sampling Project. Area 4-CERCLA.
ATEC Lab No. 214-85 215-85 216-85
Well No. 4-1 4-2 4-3
Date Sampled 1/9/85 1/9/85 1/9/85
pH, Field, S.U. 6.3 6.5 6-.5
Cond., Field, wumho 610 450 450
Chloride, mg/1 <1l <1 <1
Iron, ug/l 30 <20 3160
Manganese, ug/l 270 10 1230
Phenols, ug/1 <50 <50 <50
Sodium, mg/l 4.3 8.8 1lg
Sulfate, mg/l 220 150 160
TOC, mg/l 4.8 6.4 7.7
TOX, ug/l 28 <5.0 8.5
ATEC Lab No. 217-85 218-85 2138-~-85
Well No. 4-4 4-5 4-6
Date Sampled 1/9/85 1/9/85 1/9/85
pH, Field, S.U. 6.0 5.9 6.3
Cond., Field, umho 610 450 540
Chloride, mg/l <1l <l ¢l
Iron, ug/l <20 800 <20
Manganese, ug/l 960 1960 130
Phenols, ug/1 <50 <50 <50
Sodium, mg/l 8.8 9.6 5.1
Sulfate, mg/l 25 54 50
TOC, mg/l 7.8 4.1 0.6
TOX, ug/l 45 10 5.6
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