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Gentlemen:

Submitted for review is the RF1 Phase II Ground Water Release
Assessment Work Plan for the Demolition Area (Site 06) and the
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Corrective Action Work Plan
RCRA Facility Investigation Phase Il
Release Assessment, Ground Water'
Demolition Area (Site 06), Crane NWSC

1. Task A: RFI Phase II Work Plan.

a. RFI Phase II Project Management Plan.

The Waterways Experiment Station (USAEWES) will perform a RCRA Facility
Investigation (RF1) Phase 11, Release Assessment (ground water) for the Crane
Naval Weapons Support Center (NWSC), Crane, Indiana at the Demolition Area
Solid Waste Management Unit (SWMU), also known as Corrective Action Plan (caP)
Site number 06 (Figs 1 and 2). This document outlines the objectives of the
RFI, discusses the technical approach, quality assurance/quality control -
measures, and personnel to be used in the RFI, and provides a schedule of wdrk'
to be performed.

Technical Approach. The purpose of the Phase Il work is to determine
the presence or absence of a contaminant release to ground water from
operations at the Demolition Area. Phase Il work will also evaluate ground
water flow patterns, identify aquifers at the site, and define the
hydrogeology of the site. Sufficient ground water monitoring wells will be
installed, exploratory borings emplaced, and other subsurface investigation
conducted to assess ground water flow characteristics and presence of
contamination, if any. Phase II work will establish only general ground-water
flow patterns and general site geology, stratigraphy, and aquifer and
aquiclude extent because of the limited number of wells installed for a Phase
II study. Ly

Quantitative chemical analysis of monf@oring wells will be performed for
specified compounds. Geologic and ground-wé;er profiles will be prepared from
monitoring well and other data showing geomeﬁry of piezometric surfaces and
geologic units and vertical distribution of céntamination, if any. Ground-
water level contour maps will be prepared shoﬁing direction and gradient of
flow and lateral extent of cgn{amination, if aﬁy. Details of drilling and
sampling activities to be conducted in the Phase II work are presented below.

Personnel. Phase II ground-water work will be conducted by WES
personnel, other CE persorinel, or contractors anroved by Crane working under
WES supervision. All personnel doing on-site work will be schooled in
personal protection and safety and will have hadia comprehensive physical

‘examination within the 12 months preceding their involvement in the field work

(see Health and Safety Plan, Part f., below. An organization chart of key
personnel and tasks is presented in Table 1.

Schedule. Phase II ground-water work has already begun at the
Demolition Area with the drilling, coring and geologic logging
(interpretation) of exploration bore holes and monitoring wells. The Phase 11
ground water work plan will be submitted by May 22, 1990. Within 30 days of.
receipt of EPA Region V comments on the work plan a modified work plan will be
sumitted for EPA approval. Within 30 days of EPA approval the Phase II work

will be implemented to accommodate Region V_rebommendations.

b. RFI Phase 1] Sampling and Analysis Plan.

(1) Sampling objectives. Sampling 6f the water in monitoring wells will
be designed to determine the presence or absence of specified compounds in the
ground water of aquifers underlying and adjacent to the Demolition Area.
Monitoring wells will be placed and screened to sample water in unique ground
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TABLE 1.
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DEMOLITION AREA
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NORTHERN DIVISION
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PROJECT MANAGER
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James Hunsicker
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James May, PhD
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water zones, 1.e. zones hydraulically isolated from other ground water zones.
Screens will be placed in the uppermost zone encountered and in subsequent
zones (using cluster wells) down to the lowermost aquifer determined to be
accessible to water migrating downward from the surface. Data from prelimi-
nary borings and well emplacements indicate that the lowermost aquifer of

“-.concern at the Demolition Area is the contiguous Big Clifty sandstone-Beech

Creek limestone and that the aquifer is underlain by a considerable thickness
(>10 ft) of Elwren shale, which has been identified as an aquiclude (confining
stratum) at other Crane sites. Water flow within and through the Big
Clifty/Beech Creek aquifer appears to be primarily in joints and bedding
planes. Because it is not known which joints and bedding planes contribute to
the water flow, screens of 20 ft length will commonly be installed in the Big
Clifty-Beech Creek aquifer at the Demolition Area for the Phase 11 study. The
20 ft screens will insure that a sufficiently thick water-producing section of
the aquifer is sampled during monitoring to determine the chemical quality of .
the water in the aquifer. -
(2). Sampling equipment and containers. Sampling equipment and
containers are discussed in Part I of the accompanying document in "Qa/ac
Document for Sampling and Analysis of Ground Water at Crane NWSC, Crane, IN."

(3). Analytical parameters and test methods. Analytical methods in
general are described in Part II of the accompanying QA/QC document (in
preparation). Data validation and reporting will conform to Naval Energy and
Environmental Support Activity (NEESA) standards (reference NEESA 20.2-0478),
Level C.

Thirteen monitoring wells were installed at the Demolition Area in 1981
for initial site assessment. The wells have been sampled and the water tested
approximately yearly to the present .for métbls of Group I, compounds of groups
IT and III, and explosives. No explosives compounds have been detected.
Metals (Group I) have been detected in small:quantities in some of the wells
in the previous sampling events. ‘ﬁ .

Five. successive quarters of samples wil% be taken from the Demolition
Area ground-water monitoring wells and analyzed for Appendix IX parameters,
Group III ground water contamination parameters, and explosive compounds by
HPLC. Appendix I describes the HPLC method for, Explosives and lists

- applicable compounds. Table 2 summarizes the sampling requirements for Phase
- H

II work. i ]

(4) sample types.. Well placement and water sampling at the Demolition
area can be classified.as random. The Phase 11 investigation must be
performed before biased sampling in selected aquifers at selected depths and
at selected map locations can be conducted. The deep boring of all cluster
wells will be continuously cored to obtain samples necessary to interpret the
subsurface geology (stratigraphy, hydrology, structure and lithology).

(5) Sample locations, depths and freguency. Eight additional well
clusters (see Figure 2) have been installed for the Phase II investigation for
a total of 17 new wells (1989-90). Thirteen wells were installed previously
(1981). The total number of wells to be sampled is 30. The Demolition Area
is atop a ridge that drops 180 to 200 ft on three sides to two stream valleys
that converge at the south end, or nose, of the ridge. Well clusters will be
emplaced atop the ridge near the edge of the demolition zone but sufficiently
distant to be protected from the effects of demolition activities. The
remaining clusters will be emplaced at or near the toe of the ridge slope on

2



" Table 2. Ground-Water Sampling Summary, Demolition Area Phase 11

PARA&ETER . SAMPLES FIELD DUPS QC BLANKS EQUIP. RINSATE
(30 wells) (10% of Samples) Trip Blnks Field Blnks 1/day
1/day 1/day
Appendix IX 30 3 3 (volatiles) 1 3
! Explosives by
HPLC 30 }
Group III
pH (quad) 120
Conductivity
(quad) 120

.4 - 4



all three sides of the ridge. The deepest well boring will be approximately
250 ft. Shallow well clusters will generally be 40 to 60 ft in depth.

Initial boring data indicate that clusters of two wells each will be required,
one in the uppermost aquifer and one in the deep aquifer at the base -of the
ridge. Wells emplaced along the base periphery of the site will need to be
‘only about 80 ft in maximum depth.

- A preliminary background well location has been established in the ridge
top northeast of the demolition zone. The suitability of the location will
have to be assessed after analysis of cluster well water samples.

Water quality samples will be collected in five consecutive rounds on a
quarterly frequency as required by the CAP.

(6) Sampling schedule. The ground-water sampling schedule is presented
in Figure 3, a time-line for Demolition Area Phase II ground Water Assessment.

(7) Sampling procedures. Monitor well sampling procedures are 3
described in detail in Section B.1.d of this document. Soil and rock sampling.
wil be conducted from a truck-mounted rotary drilling rig. Rock cores will be
collected continuously using a diamond-bitted HQ wire-line core barrel (HQ
wireline retrieves a 2-1/2-in diameter core from a 3-3/4-in diameter
borehole). The wireline coring technique has been shown to be effective in
obtaining high-quality core in the Crane geological environment by previous
drilling/sampling work.

Drilling water is currently drawn from the water treatment plant for the
NWSC, which derives its potable water supply from Lake Greenwood within the
NWSC boundaries. Prior to the start of drilling a boring, the drill rig and
appurtenances will be steam-cleaned. Drill cuttings will be removed from the
boring by circulating clean water from a steel mud pan sealed around the
boring top to prevent contamination of the,subsurface from surface runoff.

The mud pan will be cleaned and refilled périodically as conditions warrant.
In borings penetratlng more than one aqulfer, upper zones will be sealed
before the boring is advanced. PVC casing w111 be grouted 3 to 5 ft into the
confining stratum at the base of the aquifer and allowed to-set overnight
before advanc1ng the boring. The boring will then be advanced through the
upper casing and grout and smal¥er casing will’ be set for the next aquifer.

(8) Rationale for sampling location_and choice of analytes. All
operable wells installed for the Demolition Ared will be sampled in Phase II
work. The analytes identified in section b.(3), sabove were selected from
past sampling experience dating back to 1983. Ratlonale for earlier sampling
was based on findings of the Initial Assessment Study of NWSC by NEESA, May
1983. High-explosive waste munitions have been disposed of by detonation at
the Demolition Area since the 1940s. As much as 10 tons per day were
destroyed at the site from 1956 to 1960. Approximately 20 shots per day are
presently allowed and the limit per shot is 500 lbs. Unexploded ordnance
(UX0) has been found within the range limits. The Demolition Area is atop a
ridge with surface runoff potential to Boggs Creek and Turkey Creek and
potential infiltration to the water table. Four sedimentation ponds have been
constructed downslope to intercept runoff. Potential contaminants from
demolition activities, identified in the initial assessment, included TNT,
RDX, HMX and ammonium picrate. Annual testing of monitoring well water from
1982 through 1989 has indicated small quantities of certain metals. No
explosives have been detected in Demolition Area wells but RDX and TNT were
detected in wells at the adjacent Old Riflé Range SWHU.

(9) Environmental conditions at time of sampling. Environmental

[}
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conditions at the Demolition Area are affected by demolition activities at the
site and by potential release to the air of contaminants released by boring
operations. Demolition activities are monitored by Crane personnel who
require field crews to evacuate the area in times of hazardous operations.

The presence of volatile organic compounds in the air at the drill location

-will be continuously monitored using a photoionization organic vapor detector

and.a combustible gas detector (see Section ., Health and Safety Plan). ODust
released by drilling operations will be minimal because drilling is done with
water.

(10) cChain-of-custody forms and procedures. Chain-of-custody is
described in the accompanying QA/QC document , Part I.

(11) Decontamination procedures. Decon procedures for ground-water .
sampling are described in detail in Part I of the accompanying QA/QC document. .
Decontamination of the drilling and coring equipment will consist of stean
cleaning the drilling rig and appurtenances before start of a new boring. “In
addition, the down-hole equipment (drill rods, rock bits and core barrels)
will be steam-cleaned after sealing of a ground-water zone and before
advancing through the aquiclude to the next aquifer.

(12) Documentation. Ground-water sampling logs will be kept as
described in QA/QC (section d.). Soil and rock sampling logs will be kept for
each borehole and well as the borehole .is advanced. Figures 4, 5, and 6 are
examples of soil sampling, rock sampling, and well installation logs typically
prepared during field operations. All sampling activities, methods, and
analytical results will be presented in written reports at the end of the RFI
for the Demolition area. .

(13) calibration of field devices. Calibration of the air-monitoring
devices is described in the Health and Safety Plan (part. f. of this document).
Calibration of field water quality analysis devices such as pH meters is
discussed in Section d. (QA/QC). @

(14) Sample preservation. Ground—watgr sample preservation methods are
described in Section d. (QA/QC). Soil and rock core samples collected for
geologic analysis are stored in lidded jars ahd wooden core boxes,
respectively. i b

t

c. RFI Phase 11 Construction Plan. é

(1). Objective of Eonstruction of monitdring/sampling wells.

Monitoring wells will be installed in and around the Demolition Area to
provide monitoring of ground-water levels and piezometric surfaces and
sampling for chemical analysis. Wells also provide access to aquifers for
determination of aquifer parameters. Wells will be positioned to define and
intercept contaminant transport paths and to describe and monitor flow away
from the Demolition Area (in Phase II resolution). Wells will be constructed
with materials and methods designed to prevent addition of contaminants to the
well environment and cross-contamination of vertically separated aquifers.

(2) List of equipment. Drilling of all well borings will be with a
truck-mounted Failing 1500 hydraulic drill rig or equivalent. Flight augers
or hollow stem augers will advance the hole through soil overburden until rock
is encountered. Diamond-impregnated HQ-sized wireline core bit and barrel
will drill and retrieve the core samples. ‘Standard rotary rock bits will be
used to advance the boring in a non-sampled borehole (only the first and
deepest well boring of a cluster of wells’is cored and logged). A stainless
steel bailer will be used to develop the well after the screen and casing are

4
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emplaced and grouted.

(3) Construction materials. The well riser pipe will consist of
standard 2-in 1.D. Schedule 40 PVC flush-fit threaded casing. Well screen
will consist of 5- or 10-ft lengths of 2- in, 0.020-in slotted PYC. 1If ground-
water sample analysis shows potential for problems with the use of PVYC at the

~.Demolition area, other material, such as Teflon or stainless steel, will be

used to construct subsequent wells. Aquifer zones will be sealed off and
casing emplaced using Portland cement with a bentonite seal. Siliceous coarse
sand, certified clean and shipped to the site in sealed bags, will be used to
fill the annulus around the screen in the aquifer zones and serve as a filter
pack for the well.

(4) Construction locatiors. Locations and depths of wells were
presented in section b.(5) of this document.

(5) Construction schedule. Well construction has already begun at,the
Demolition area for Phase 11 work. |

(6) Construction procedures. Wells will be bored and emplaced in the
following manner. Prior to the start of drilling and between setups at each
of the boring sites the drill rig and drilling tools will be steam-cleaned.
After setup the soil zone in each of the core borings will be sampled with a
folding auger or hollow-stem auger down to refusal (top of rock). If the
depth to refusal is less than approximately 11 ft (the depth needed to start
coring with the HQ wire line core barrel), a 2-ft-long NX core barrel will be
used to sample the rock to 11 ft. Remaining cores will be obtained with the
wireline rig. A surface casing will be installed from approximately 6 inches
above the ground surface to just below top of rock to prevent caving of the
soil portion of the boring and to serve as surface protection. The surface
casing will consist of 8- or 10-inch casing.as needed and will extend well
below the freeze depth. i

Drill cuttings will be removed by 01rCulat1ng clean water in a steel mud
pan sealed around the surface casing. Cuttlngs will be distributeed about the
borehole on the ground unless sampling or other monitoring indicates the
presence of elevated contaminant levels in the13011 or rock. Contaminated
cuttings will be placed in drum$ and treated as hazardous waste.The mud pan
will be cleaned and refilled ‘from the water truck when necessary. In borings
penetrating more than one aquifer, the upper aqﬁlfer will be sealed off before
advancing the boring. PVC casing will be grouted a few feet into the
aquiclude stratum (usually shale) underlying the:upper zone and allowed to set
overnight. Downhole drilling equipment will be steam-cleaned before advancing
into the next aquifer zone. In well borings penetratlng three aquifer zones,
typically an 8- 1nch surface casing will be followed by 6-inch casing in the
next deeper zone and finally an open hole in the lower zone in which the 2-
inch casing and screen are set.

Well screens will be set at the base of the well in lengths dependent on
aquifer thickness. PVYC riser pipe attached to the well screen will extend
through the protective casing to approximately 2.5 ft above ground surface.
The annulus of the screened section of the well and the entire thickness of
the aquifer zone (the formation producing water) will be backfilled with
siliceous sand. The sand will be poured in slowly from the top of the well
and checked for depth periodically with a tape measure. The filter sand will
be brought up to the next higher aquiclude (shale stratum) and capped with a
3- to 5-ft thickness of bentonite pellets :8s a sealer. This method of well
packing assures that no grout will be introduced out into the aquifer and thus
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prevents potential clogging of the aquifer. The bentonite will be allowed to
set 1/2 to 1 hour for swelling time, and the well will then be grouted to the
surface above the bentonite. The grout will be piped into the well from the
bottom up through a 3/4-in diameter pipe. A PYC vented cap will be placed

. h - g . - - - - . -
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"well casing.

(7) Rationale for construction location. See section b.(8) above.

(8) Environmental conditions. See section b.(9) above.

(9) Decontamination procedures. See section b.(11) above.

(10) _Documentation. See section b.(12) above.

(11) Well development procedures. The wells will be developed by
alternating a surging and bailing technique. Surging will be done with a
stainless steel rod with rubber washers attached at each end. The surging
tool will be lowered into the well on 1/8-inch steel cable and pulled up -and
down to create a surging action in the well. The well will be bailed ‘
alternately with a 1-1/8-inch diameter, 5-ft long stainless steel bailer
lowered by a stainless steel cable. The bailer will be operated by a portable
wire-line winch straddling the well. The well will be bailed until the water
from the well becomes relatively clear. Bailed water will be poured onto the
ground away from the well casing unless sampling or other monitoring indicates
the presence of elevated levels of contaminants in the water. Contaminated
water will be placed in drums and treated as a hazardous waste.

(12) Soil classifications_and description of cores. Soils encountered
during drilling will be examined by a certified professional geologist at the
site and classified under the Unified Soil Classification Systenm (UsCs). any
other characteristics of the soil, such as color, odor, or inclusions will
also be noted and logged. Cores will be ekamined and classified by the
geologist and their descriptions logged in a permanent field log (see Figure
4). The geologist will describe the lithology of the sample, grain size,
color, texture, odor (if any) and will evaluate its in situ condition. He (or
she) will note the presence of joints and other discontinuities, taking care
to describe and measure open discontinuities capable of transmitting ground
water. He will also note other descriptive fedtures of the core that enable
him to interpret the stratigraphy of the geologic units encountered at the
Demolition area for correlation from well to well. The geologist will also
note the presence of hydré;ogic indicators such%as loss or gain of water
during drilling, zohes of oxidation in the core,:and the presence and
condition of potential confining strata such as shales or clays.

(13) survey data:  All well sites will be surveyed by certified
professional surveyors. The top of casing of every well will be surveyed to
determine its elevation (NGVD) and east-west coordinates using the Indiana
State Plane Coordinate System. The surveyors will supply WES with all field
survey data and a table of well elevations and locations.

d. RFI Phase 11 Quality Assurance/Quality Control (QA/QC) Plans.
The QA/QC documentation is in preparation.

e. RFI Phase II Data Management Plan. 3

(1). RFI Phase 11 Data Record. Records of data collected in the field
and in the laboratory will be maintained imdefinitely for the Demolition Area
RFI in a dedicated file at WES. Some duplicate records will be maintained at
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the NWSC. Field data records will include logs of all borings and the core or
other samples extracted from them, well installation logs, results of any
aquifer tests performed, memoranda for record of field visits, raw and
corrected positioning survey data, and monitoring well sampling activities.
Each sample taken during the investigation will be assigned a unique

“number corresponding to the well or boring from which it was obtained. Well

numbers will identify the SWMU (Demolition Area, Site 06) and the particular
well in a cluster. an example of a well number would be 06C01P2, which
identifies well P2 of cluster COl of site 06. Water samples will be
identified by well number, depth and date sampled. Each water sample will be
assigned a laboratory analy51s ID number by the contract laboratory.

(2). RFI Phase II Yabular Displays. Tables of data will be prepared.
for well information and water sampling and analysis events. Well information ,
tables will list well numbers, dates installed, type of boring, total depth,
elevation of well casing and ground, depth to screen and screen length, and.,«
identification of aquifer. Water level measurements for dates measured for'
each well will be tabulated. Tabulated water sampling data will include site,
well number, date and depth sampled and laboratory analysis results for each
parameter tested

(3). RFI Phase II Graphical Displays. Graphical displays will include
site maps showing well locations, topographic maps of the site, water table or
piezometric surface contour maps of the aquifers encountered, contour maps of
pertinent geologic structure, maps of ground-water contamination distribution
in sampled aquifers, and other maps as needed. Line or bar graphs will be
constructed to show variations in water or piezometric levels for different
aquifers, for different wells, and for different dates. Graphs will also be
constructed showing distribution in contaminant concentrations for different
aquifers, wells and dates. Other graphs wiﬁ; be constructed as necessary.

f. RFI Phase II Health and Safety Plan.

Background. An initial assessment study of the NWSC conducted in 1981
to identify potential contam1nat10n sources determlned that past activities at
the NWSC have resulted in p035151e contamination of soil and ground water by
potentially hazardous chemlcals in several areas of the facility. The
chemicals, by their presence in the soil and ground water, present a potential
hazard to personnel conductlng RFls. RFI actlwltles will require drilling of
subsurface borings,- installation of wells, and sampllng of soils, rock and
ground and surface waters. The health and safety plan is intended to (a)
describe field activities to identify potential hazards associated with each
activity, (b) insure safety consciousness by each individual involved with the
field activities, (c) control exposure to potentially hazardous chemical com-
pounds by specifying protective gear and monitoring procedures commensurate
with the anticipated risk, and (d) provide emergency procedures in the event
of unanticipated high contaminant concentrations, incident response, control
and disposal of generated waste materials.

Drilling and Well Installations. Drilling and well installation
operations will require a combination of up to four steps:

Step 1. Step 1 drilling will consist of dry auger boring using an Iwan
or flight type auger. The drilling operation will extend to rock, to the
water table, to unstable soil or to some other change of condition that
requires a different drilling technique. Step 1 operations should produce no
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appreciable dust and no liquid splash hazard. The operators will contact the
drilled soil with their hands in removing the soil from the auger. The
operators will be near the freshly cut and disturbed soils and thus could be
subjected to the release of residual chemical vapors.

Amater1§298r§lle§t§9 3ugr5gliﬁg Pbl&t?SnbéftsecB%feF°5?r%lfeaﬂ??ebZOMB}EgséBe

air is pumped down through the drill pipe to cool the bit and remove the
cuttings. The air escapes through the annulus of the drilled hole and carries
the cuttings to the surface. Since rotary drilling requires fluid
circulation, compressed air will be used instead of a liquid in Step 2 to
reduce the risk of injecting contamination into the soils if site conditions
require. Step 2 drilling will produce significant dust, but the dust
ingestion and inhalation problem will be mitigated by an air jet eductor at
the top of the boring which will draw much of the dust away from the drill
operators. The air jet eductor will be positioned so as to blow the dust .
downwind from the operators. Step 2 drilling can submit the operators to [
chemical vapors released from the disturbed soils. However, the hazard is
mitigated by dilution in the injected air and the effect of the air jet
eductor.

Step 3. Step 3 drilling will be by the wet (water) rotary method, which
is similar to Step 2 drilling except that the fluid is liquid and the working
conditions are somewhat different. Dust problems are eliminated and some
vapors are absorbed in the fluid. There is, however, a liquid splash and
spill hazard. Chemical compounds in the fluid are somewhat diluted but can
contact operators’ skin.

Step 4. Step 4 operations will not involve drilling or other disturbing
of the in situ materials. Step 4 will cohsist of the installation of
monitoring wells and will entail setting well casing, placing filter
materials, bentonite seals, and grouting ofabreviously drilled borings. None
of the potential hazards associated with Steps 1, 2, and 3 are anticipated.
However, it is possible that vapor released ffom the subsurface soils will be
present at the top of the boring and operators could contact and/or inhale the
vapors. 2y i

Other activities. Other field act1v1t1eslthat could expose personnel to
contaminants include well sampllng, well testlnq, and surface water sampling
and flow measurement. Well sampling requires removal of several bore
quantities of water from the well, the retentlon of a sample of the ground
water entering the well, and preparation of the sample for shipment to the
laboratory for analysis:™

Well testing requires measuring the rate of flow of water being
withdrawn from or injected into the aquifer through the well, for example by
pumping tests or by slug tests, for the purpose of determining aquifer flow
parameters. Well testing may also require measurement of water levels in
monitoring wells near the pumping well. Because personnel may contact
withdrawn ground water and be exposed to vapors emanating from the wells,
potential splash and vapor ingestion hazards exist similar to those of Step 3
drilling operations.

Additional flow measurement may be required whereby surface waters in
streams and water issuing from springs are sampled and the rate of flow
determined. Concentrations of contaminants in surface waters will be
decreased by dilution. Some dilution and aeration will also occur in spring
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fed waters. Field personnel should nonetheless be alert for any signs of
contamination such as discoloring of the water or the presence of odors or
vapors.

A particular hazard to personnel exists at the Demolition Area as a
result of demolition activities there. Explosive destruction of ordnance at

“-the Demolition area produces blast waves and flying debris. All personnel are

required to leave the vicinity of the Demolition area during demolition
activities. Control of personnel evacuation is the responsibility of the
range safety officer at the Demolition area.

Previous laboratory analysis of monitoring wells at the Demolition area
has indicated the presence of only minor amounts of some heavy metals in the
ground water. Unexpected releases to the air near the boreholes will be
monitored by air monitoring devices as described below. Drilling will not be
done in areas with potential buried unexploded ordnance or other hazardou$
materials.

General Personnel Safety. The monitoring and precautionary measures
specified in the following paragraphs are considered reasonable and prudent
for general field investigations planned for the RFI. Each employee will have
a comprehensive physical examination within the 12 months preceding his/her
field involvement to provide background information. Upon completion of the
project, or annually, whichever occurs first, each employee will have a
routine physical examination. Physical examinations will consist of the
following:

a. Comprehensive Physical Examlnatlon Basic health history, basic
physical examination, routine EKG, chest X- ray, pulmonary function, audio
testing, eye evaluation, hemoccult, Chem- screen 26, CBC w/dlfferentlal
acetylcholinesterase activity, heavy metals: .in blood to include lead, cadmium,
mercury, arsenic, chromium, and strontium; ur1na1y51s '

b. Routine Physical Examlnatlon Basici physical examination, resting
EKG, chest X-ray, pulmonary quctlon SHA- 26,;ur1na1y51s audlometrlc

Air Monitoring. The most “common halogenated organic compounds in
industrial use and OSHA allowable inhalation llmlts are listed in Table 3

(OsHa safety and Health Standards 29CFR 1910).
/-

L
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Table 3. Limits of Exposure and Detection for
Common Organic Solvents.

Maximum Allowablex Sensitivity** Detectionkx*x

Solvent Exposure, 8 hrs. Photoionization Limit
Benzene 10 ppm High 5 ppm
1,1 Dichloroethane 100 ppm High -
1,2 Dichloroethane 200 ppm High -
Methylene Chloride 500 ppm High 100 ppm
Trichloroethylene 100 ppm High 2 ppm

* OSHA Safety and Health Standards (29 CFR 1910) OSHA 2206

*x  HNu Model PI-101 with 11.7 ev lamp, HNu Systems, Newton,
Mass.
XXX

Draeger Detector Tubes, National Draeger Inc., Pittsburg, PA

£yl
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Alr monitoring efforts will concentrate on monitoring for organic solvents and
combustible gas. The presence of dust will be determined visually.
The presence of volatile organic compounds in the air at the drill

"-location will be continuously monitored using a photoionization organic vapor

detector (HNu Systems Model 101, Hazardous Waste Detector) and a combustible
gas detector (Neotronics Meter, EXOTOX Model 40-OFH).

The photoionization unit is a non-specific detector that can
semiquantitatively determine the concentration of a broad range of potentially
hazardous organic compounds in the air. The unit will be calibrated relative
to benzene concentration or to standards traceable to benzerme. The unit will
be set to provide an audible alarm at 75 percent of the threshold limit value
(TLV) for benzene. The photoionization unit will be calibrated in accordance
with manufacturer’s recommendation and checked periodically for proper
operation.

The combustible gas/respirable air unit is a catalytic and thermal
conductivity unit that measures the concentration of flammable gas, hydrogen
sulfide and oxygen levels in the air. The combustible gas sensor is
calibrated on methane and will provide an alarm at 25 percent of the lower
explosive limit (LEL) of methane in air. The combustible gas/respirable air
unit will be calibrated before field work is started and semiannually
throughout the period of use as recommended by the manufacturer.

a. Specific monitoring. The concentration of three common solvents
(benzene, methylene chloride, and trichloroethylene) in the air will be
determined at the drilling location at the beginning of the morning and
afternoon work periods using colorimetricﬁmpnitoring devices (detector tubes).
The limits of detection of the colorimetric!tubes are at or below 50 percent
of the TLV in all cases. Records of readings will be maintained and
correlated with readings from continuous monitoring devices.

b. Control of particulates. Dust generated from off-site locations
could move over the drilling locations and other field activity areas
intermittently. Dust will be’denerated by Stép 2 drilling operations also on
an intermittent basis. Monitoring for intermittently occurring particulates
is of limited value. The effects of Step 2 drilling-generated dust will be
mitigated by the use of ah air jet eductor. Ef}orts to avoid ingestion of

significant amounts of dus&"will include: 3
a. Physically avoiding the main stream concentration of
dust.

b. Wetting down the work area as feasible.

c. Injecting water into drilling air stream if necessary.

d. Discontinuing work when dust cannot be adequately

controlled.

e. Respirators with organic vapor cartridges and dust

filters will be accessible at the drill location for
each worker.

Cc. Action levels. In the event air monitoring indicates levels of
combustible gas or organic vdpors that exceed the action levels (Table 4),
work will be suspended and the work site evacuated. A Crane NWSC industrial
hygiene specialist will be brought onsite to define the specific hazard and
specify necessary protective measures whi¢h will be implemented before work 1is
resumed. :

11
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Table 4. Action Levels for Air Monitoring Instruments.

Instrument Level Rationale
“Photoionization 40 ppm Benzene 80 percent of OSHA
equivalent threshold level for
benzene, 8-hr
exposure
Combustible gas 1.25 percent 25 percent LEU
methane, equiv.
‘ methane

(A . ..
Lower Explosive Limit

To permit a safe and orderly shutdown of operations and evacuation of
the crew from the site, respirators with particulate filters and organic vapor

cartridges will be issued and fitted by NWSC to each worker.

Each respirator

will be individually fitted to the crew member to whom it is issued.
Respirators will be checked for serviceability, readiness and accessibility.

Respirators will be kept in sealed plastic (Ziplock) bags.

Limiting skin contact. All persons involved in handling soil samples or
equipment contaminated with soil from the work site will wear rubber gloves,
safety-toe rubber boots, disposable coveralls, hard hats and safety glasses or

. face shields. Higher levels of protective clothing, such as Levels A, B, or
C, will be issued and worn if or when working conditions require them.
Protective equipment will be inspected daily. Worn or damaged equipment will

be cleaned and discarded or disposed of as cbntaminated waste.

Decontamination. All tools and equ1pment contamlnated by material from
drill locations will be cleanéd with high- pressure hot water or steam and/or
commercial washing compounds' and: water when re@oved from that location.
intention is to limit the spread of contamination and prevent cross-
contamination from one site to another. Wash water and waste from
contaminated sites will be/retained for dlsposal Wash water and wastes will

s " be tested for contaminants and disposed of in compllance with local

- requirements.

Well casings and screens and sampling and pumping apparatus will be

thoroughly clearied using high pressure hot water or steam before they are
installed or placed in a boring. Filter material used will be clean natural
gravel and/or sand that has been tested or certified to assure that no

contaminants are introduced into the borings.



APPENDIX

‘High Performance Liquid Chromaiography (HPLC) Method for Determining
Concentrations of Explosives in Water

(Source:

Jenkins, T.F., Miyares,
P.H., and Walsh, M. E., 1988, "An improved RP-HFLC method for determining
nitroaromatics and nitramines in water,"

Cold Regions Research and
Engineering Laboratory, Special Report 88-23, September.
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" APPENDIX B: METHOD DOCUMENTATION IN USATHAMA (1987) FORMAT

Reversed-Phase HPLC Method for the Determination of
Nitroaromatics and Nitramines in Water

I. Summary
A. Anélxtes: The following analytes can be determined using this

analytical method: HMX, RDX, 135TNB, 13DNB, 246TNT, 24DNT, 26DNT, NB, 2NT,

3NT, 4NT and TETRYL.

B. Matrix: This method ié suitable for the determination of nitroaro-

matics and nitramines in a water matrix.

-

C. General Method: This method involves diluting the water sample
1:1 with methanol, mixing thoroughly, filtering and determining by reversed-
phase HPLC on an LC-18 column, using én eluent of 1:1 (V/V) water-methanol,

and UV detection at 254 nm.

II. Application %
r;,‘
A. Tested Concentration Range: This method was found to be 11near

. — .,"

over the follow1ng concentration ranges HMX (10- 203 yg/L) RDX (10-201

pg/L), 135TNB (2-40 pg/L), 13DNB 12 40 pg/L), 246TNT (2 36 pg/L), 24DNT
, (2-40 pg/L), 26DNT (2-40. 1 pg/L) NB (3-64 pg/L), 2NT (11 214 pg/L), 3NT
(11-221 pg/L), 4NT (13-256 pg/ﬁ), and TETRYL (9-184 pg/L).

B. Sensitivity: The response of the UV detector at 254 nm for the

various analytes is presented below.

3
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HMX . 9.5x107°
RDX 8.0x10°
135TNB 7.2x10°°
13DNB 4.8x1107°
NB 4.4x10°°
246TNT 4.3x107°
26DNT 3.4x10°

24DNT 3.9x10°°
2NT 3.5x10°°
3NT 2.1x107°
4NT 2.0x10"°
TETRYL 2 6x107%

* Absorbance units at the
Certified Reporting Limit.

C. Reporting Limits: Certified Reporting Limits (CRL) for the follow-
ing analytes were determined over a 4-day period using the method of Hubaux

and Vos as described in the USATHAMA Installatioq Restoration Program

A

Quality Assurance Program (1987). CRL values for@the various analytes are

N

given below.
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protocol however their retention times differ by only 0.2 min.

Either ZADNT or 26DNT can be determined using this

Thus a

_ large amount of either would preclude the low level determination of the

other.

interferences.
ferences on LC-18 and LC-CN are presented in Table 1.

second column confirmation has proven satisfactory.

Table 1.

-

Py

. The method was also qualitatively tested for a number of potential -
Retention times for certified analytes and potential inter-

Use of LC-CN for

Retention times and capacity factors for primary analytes and

potential interferences on LC-18 and LC-CN columns eluted with
1:1 V\V water-methanol at 1.5 mL/min.

Retention Time (min)

Capacity Factor (k)*

Substance 1LC-18 LC-CN 1c-18 LC-CN
HMX 2.44 8.35 0.49 2.52
RDX 3.73 6.15 1.27 1.59
135TNB 5.11 4.05 2.12 0.71
13DNB 6.16 4.18 2.76 0.76
"246TNT 8.42 5.00 4.13 1.11
24DNT 10.05 4.87 5.13 1.05
TETRYL 6.93 7.36 . 3.23 2.11
NG 7.74 6.00 Y 3.72 1.53
NB 7.23 3.81 % 3.41 0.61
3NT 14.23 4.45 %7.68 0.88
4NT 13.26 4.41 7.09 0.86
2NT 12.26 4.37% 6.48 0.84
2ADNT 9.12 5.65 - 4.56  ~ 1.38
4ADNT 8.88 5.10 4441 1.15
SEX 2.40  +5.07 0346 1.14
TAX 2.78 3.70 0.70 0.56
24STNT 8.44 . °5.89 4.15 1.49
24DANT 3.16 ... 4.20 0.93 0.77
26DANT 2.39 3.70 0.46 0.56
26DNT 9.82 4.61 4.99 0.95
Benzene 11.22 3.48 5.84 0.47
Toluene 23.0 3.93 13.02 0.66

* Capacity factors are based on an unretained peak for nitrate

at 1.71 min on LC-18 and 2.00 min on LC-CN.
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. Analxsis Rate

3 prepared and analyzed in an 8 hour day provided that stock solutions are al-

Approximately 25 samples and working standards can be

e _Bready prepared and that the instrumentatlon is equipped with an auto sampler.

F. Safety Information: The normal safety precautions appropriate to use

of flammable organic solvents should be employed.

III. Apparatus and Chemicals

A. Glassware/hardware:

1)

2)

3)
4)
5)

6)

Filters: 0.5-um Millex-SR, disposable (1/sample).

Pippettes: 50 mL'(l), 10 mL (2), 5 mLA(ZO?, 4 mL (1),_2 mL (2),

1 mL (8) volumetric, glass.

Volumetric flask: 100 mL (14), 250 mL (6), 200 mL (6), 50 mL (2).
Scintillation vials: 20 mL, glass (2/sample).

Auto sampler vials: glass (Septa Teflon faced) (l/sample).

Disposable springs: Plastipak, loxmL (1/sample).

v
¥

B. Instrumentation:

1)

equ1va1ent)

HPLC Perkin Elmer Serles 3 or Spectra- Phy51cs SP8810 pump (or

2

» an injector equipped w1th a 100-uL inJectlon loop and a

Spectra-Physics SP8490 uv detect6r set at A = 254 mnm (or equivalent fixed

/' 3

UV-254 or variable set at 254 nm). Both RP-HPLC colunns are eluted at 1.5

Py

- mL/min with a 1:1 v/v methanol water eluent.

2)
3)
4)
5)

6)

Strip chart recorder (Linear 500 or equivalent).

Digital Integrator (HP3393A or equivalent),

Autosampler (optional) (Dynatech Model LC-241 or equivalent).
LC-18 (Supelco) Ré-HPLC'column 25-cm X 4.6-mm (5 pm).

LC-CN (Supelco) RP-HPLC column 25-cmmx 4.6-mm (SNpm).
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5

i 2

3)

4)

5)

7)

8)

HMX (octahydrofi,3,5,7-tetranitro-1,3,5,7-tetrazocine)
BP: decomposes e

MP: 282°C C

Solubility in water at 22.5°C: 5.0 pg/L
Octanol/water partition coefficient: 1.3

CAS #2691-41-0.
. RDX (hexahydro-l,3,5-trinitro, 1,3,5-tetrazine)
BP: decomposes

MP: 203.5°¢C

Solubility in water at 25°C: 60 upg/L
Octanol/water partition coefficient: 7.5

CAS #121-82-4, :

135TNB (1,3,5-trinitrobenzene)

BP: decomposes

MP: 122°c

Octanol/water partition coefficient: 15

CAS #25377-32-6.

13DNB (1,3-dinitrobenzene)

BP: 302°C

MP: 90°cC

Octanol/water partition coefficient: 31

CAS #99-63-01.

'TETRYL (methyl 2,6,6-trinitrophenylnitramine)
BP: 187°C B

MP: 131°c 4
Octanol/water partition coefficient: 43",
CAS #479-45-8, : )
246INT (2,4,6-trinitrotoluene) 3
BP: 280°C (explodes) - B
MP: 80.1°C o %
Solubility in water: 130 nig/L H
Octanol/water partition coefficient: 68 i
CAS #118-96-7. . A 4
24DNT.(2,4-dinitrotbluene)

BP: 300°C (decompose)

MP: 70°Cc

Solubility in water: 300 mg/L
Octanol/water partition coefficient: 95
CAS #121-14-2.

26DNT (2,6-dinitrotoluene)

MP: . 66°C

Octanol/water partition coefficient: 97 ..
CAS # 606-20-2,




- NB (nitrobenzene)

~ BP: 211°C (Flashpoint 88°C)

"MP:  5.7°C

Solubility in water: 2 g/L - S
Octanol/water partition coefficient: 71
CAS #98-95-3,

10) 2NT (ortho-nitrotoluene)
- BP: 225°
MP: -4 to -3°C
Octanol/water partition coefficient: 171
CAS #88-72-2.

11) 4NT (para-nitrotoluene)
Bp: 238°
MP: 54°C
Octonal/water partition coefficient: 202
CAS #99-99-0. :

12) 3NT (meta-nitrotoluene)
Bp: 231°
MP: 15°C
Octonal /water partition coefficient: 263
CAS #99-08-1. '

D. Reagents and SARMS:

1) HMX-SARM quality

2) RDX-SARM quality o
3) TNB-SARM quality I
4) DNB-SARM quality g
5) TETRYL-SARM quality

6) TNT-SARM quality

7) 24DNT-SARM quality

8) 26DNT-SARM quality n

9 NB-SARM quality o

—_— 10) 2NT-Reagent grade - : C E

o4

11) 3NT-Reagent grade

12) 4NT-Reagent grade .Vr
13) Methanol-HPLC'grade-'

14) WVater-regents grade

ot 453N

PRt )

IV. Calibration

A. Preparation of Standards: Standards for each analyte were dried to
constant weight in a vacuum desicator in the dark. About 0.1 gm (100 mg) of
each dried SARM was weighed out to the nearest 0.1 mg and transferred to

individual 100-mL volumetric flasks and diluted to volume with HPLC grade




‘f-acetonitrile

Y’

Stock standards are stored in a refrigerator at 4°C in the

.dark Stock standards are usable for periods up to a year after the date of

pPreparation.

If both 24DNT and 26DNT are to be determined, two separate combined
analyteAstock standards must be prepared. For stock standard #1, 10.0 mL of -
the HMX and RDX stock standards and 5.0 mL of the 135TNB, 13DNB, NB, 246TNT

and 24DNT stock standards are combined in a 500-mL volumetric flask and _

-diluted to volume with methanol. This solution contains 20,000 pg/L of HMX

and RDX and 10,000 bg/L of 135TNB, 13DNB, NB, 246TNT and 24DNT. Stock solu-
tion #2 is prepared by comblning 10.0 mL of the TETRYL and 5.0 mL of the
26DNT, 2NT 3NT and 4NT stock solutions in a,500-mL volumetric flask and
diluting to volume with methanol. This solution contains 20,000 pg/L of
TETRYL and 10,000 ug/L of 26DNT, 2NT, 3NT and 4NT.

A 10.0-mL aliquot of combined stock standard #l1 is pipetted into a 100-
mL volumetric flask and diluted to volume with methanol giving a concentra-
tion of approx1mate1y 2000 pg/L HMX and RDX, and approx1mate1y 1000 pg/L of
the remaining analytes. This solution will be referred to as Solutlon A.
In a similar fashion, a 10.0-mL allquot of combined stock standard #2 is

diluted to 100 mL with methanol g1v1ng a concentratlonrof 2000 upg/L of

TETRYL and 1000 pg/L of 26DNT, ZNT} }NT and 4NT. This §olutlon will be
N 1

referred to as solution AA.a
From Solution A and AA, two'identical series of working standard are

prepared as described below.



‘Calibration Standards
L . Solution Conc, (ug/L)
Aliquot of Size of - ~ 135TNB, 13DNB, NB

STD Solu, A (mL) Vol. Flask (mL) HMX, RDX 246TNT, and 24DNT
B 25.0 50 1000 - 500

.C 25.0 100 500 250

D 10.0 100 200 100

E 5.0 100 100 50

F 5.0 200 50 25

G 1.0 100 20 10

H 10.0 of E 100 ' 10 -5

I 5.00 of E 100 - 5 2,5

Calibration Standards
Solution Conc. (ug/L)
Aliquot of Size of 26DNT, 2NT,

STD _Solu. AA (mL) Vol. Flask (mL) TETRYIL. 3NT and 4NT
BB 25.0 50 1000 500

cC 25.0 100 500 250

DD 10.0 100 200 100

EE 5.0 100 100 50

FF 5.0 200 50 25

GG . 1.0 100 ~ 20 _ 10

HH 10.0 of EE 100 .10 5

I 5.00 of EE 100 ) 2.5

|

B. Initial Calibration: All of the standard;‘are diluted 5/5 Q74D

... with water in scintillation vials and well shaken (by hand) before analyz-

Py

ing. " Duplicate 1njections of each standard over the: concentration range of
interest are made in a random oéﬁer Peak areas or peak heights are
obtained for each analyte. Retention times for the analytes under these
conditions are presented in T;ble 1.

C. Analysis of Calibration Data: The acceptability of a linear model

with zero intercept is assessed using the protocol specified in the USATHAMA

'QA Program (2nd Edition, March 1987). Experience indicates that a linear

model with a zero intercept is appropriate. Thus the slope of the best fit



7dregression line is equivalent to a response factor that can be compared with

. values obtained from replicate analyses of a single standard each day.

D. Daily Calibration: Standards B and BB, described above, are used
for daily calibrations after each are diluted 5/5 (V/V) with water. Stand-
ards B.and BB can be used for a period of 28 days after preparation. Stand-
ards are analyzed in triplicate at the beginning of each day, singly after

the last sample of the day, and singly at the midway point of the analysis

of each day. Response factors for each analyte are obtained over the course

of the day and compared with the response factors obtained for the initial
calibration. |

The mean response factors for daily calibration must agree within * 25%
of the response factors obtained for the initial calibration for the first
seven calibrations. Subsequently, response factors must agree within two
standard deviations of the initial calibration. If these criteria are not

met, a new initial calibration must be obtained.

V. Certification Testing

Individual analyte certification. stock solutions: ‘are prepared in an

1

e

____identical manner to that described for the callbrat1on :stock standards. As
‘with calibration standards two sets of certlflcatlon solutlons are required
, 1f 26DNT and 24DNT .or NB and TETRYL are to be included. Combined analyte
stock certification standard solutlons are also prepared in the manner
described for the combined calibration stock standards.

From the combined certification stock solutions, 25.0-mL aliquots are

pipetted into individual 500-mL volumetric flasks and diluted to volume with

reagent grade water, giving solutions with concentrations of approximately



4

1000 pg/L of HMX, RDX and TETRYL and approximately 500 pg/L of the remaining

analytes. -
A series of diluted certification solutions are prepared from these

solutions by diluting with water as follows:

Certification Solutions

Certification Certification
Solution 1 (ug/L) Solution 2 (ug/L)
Aliquot of Size of Vol. HMX, 135TNB, 13DNB, NB 26DNT, 2NT,
Level Solu. A (mL)_ Flask (mL) RDX _ 246TNT, 24DNT TETRYL 4NT, 3NT -+
50X - , - _ 1000 500 1000 500
70X 100.0 250 ‘ 400 200 400 200
10X 50.0 250 200 100 200 100
5X 25.0 250 100 50 100 50
2X 10.0 200 40 20 40 20
1X 5.0 . 200 20 10 20 10
0.5X 10.0 mL or 5X 100 10 5 10 5

Certification test samples are processed as described below. .

VI. Sample/Solution Storage

S
4

Combined stock standards should be refrigeratég at 4°C, stored in the

4
)

dark and be used within 30 days of preparation. Ceigification solutions and

7
" "samples should be prepared the déy pfﬁ¥be analysis. %
o ) %
VII. Procedure: N _,/' E
A. Sample Preparatiqn: fggmples and certification:solutions are pre-
pared for a;alysis by ébmbining a 5.00-mL aliquot with an equal volﬁme of
methanol in scintillation vials, shaking thoroughly and filtering through —

0.5-pm Millex-SR filters. The first 3 mL of solution is discarded, and the
remainder is collected-in a clean scintillation vial. These filtered solu-

tions will be referred to as sample solutions.



" ' sample solutions is obtained by RP-HPLC-UV at 254 nm.

I' and BB is obtained in either peak area or peak figight units.

B. Qetermination' Determinatioﬁ of analyte concentration in the

A 100-uL injection
loop is flushed with 500 uL of sample solution and injected onto an LC-18

column eluted with 1.5 mL/min of 1:1 V/V methanol-water. Retention times
and capacity factors for the analytes of interest and a number of potential

interferencos are given in Table 1 for both LC-18, the primary column, and

LC-CN, the confirmation column

Chromatograms obtained for the primary
analytes are shown in Figure 1.°

VIII. Calculation

A. Response factors: Since a linear calibration curve with zero in-

tercept is to be expected, calculations of results on a daily basis are ob-

tained using response factors calculated for each analyte. The mean

response (R) for each analyte from repeated determinations of Standards B

The response
factor (RF) for each analyte is obtained by dividiﬁg the mean response by

the known concentration (C) in units of pg/L 'ﬁ
2
iy i
R 0 1 ’ :
- RF c - i (L
7 1
- A
! 3
W *B.

Analytical Concentratlon The concentrations (pg/L) of each

analyte (C ) are obtained by d1v1d1ng the response for each analyte (R ) by

the appropriate response factor (RF )

2)

¢ Editor’s note: included here as the bottom portion of Figure 2

35
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i :

. - . AL 'Conti"ol spikes: Spiked water samples are prepared as described for

Class 1 method in the USATHAMA QA ‘Program (2nd Edition, March 1987). This

. iX.F%'éil ality Control  'f'j" f» 3

requires the use of a method blank, a single spike at two times the certi-

fied répor;ing limit and duplicate sﬁikes at ten times the certified report-

ing limit for each analytical lot. Control spikes are prepared using the

appropriate spiking solution in an identical manner as described in Section
V.

B. Control Charts:

The control charts required are described for

Class 1 methods in USATHAMA QA Program (2nd Edition, March 1987). This will
require use of standard Shewhart X and R charts for the duplicate high

spike and moving average X and R charts for the single low spike. Details

on the charting procedures required are specified in USATHAMA QA Program

(2nd Edition, March 1987).

¥

Y
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Corrective Action Work Plan
RCRA Facility Investigation Phase III
Release Assessment, Ground Water
Old Rifle Range (Site 07), Crane NWSC

1. Task A: RFI Phase II1 Work Plan.

a. RFI Phase III Project Management Plan.

The U.S. Army Engineer Waterways Experiment Station (WES) will perform a .
RCRA Facility Investigation (RFI) Phase III Release Assessment (ground water) for
the Crane Naval Weapons Support Center (NWSC), Crane, Indiana, at the 0ld Rifle.
Range (ORR) Solid Waste Management Unit (SWMU). This site was previously de31gnated
as Corrective Action Plan (CAP) Site Number 07 (Figs 1 and 2). This document
outlines the objectives of the RFI, discusses the technical approach, quality
assurance/quality control measures, and personnel to be used in the RFI, and
provides a schedule of work to be performed.

Objective. The objective of the Phase IIl work is to determine the rate and
extent of migration of hazardous waste or hazardous constituents in the ground
water. Phase III work will also further define ground-water flow patterns, identify
aquifers at the site, and delineate the hydrogeology at the site.

Technical fApproach. Groundwater monltorlng wells will be installed,

. exploratory borings emplaced, and other subsurface'1nvestlgat10ns conducted to

assess ground-water flow characteristics and the extent of contamination.
Techniques to measure rate of contaminant mlgrat10n1w111 be determined from site
specific conditions. If a pumping test is needed, é pumping well and observation
wells will be installed. Other possibilities 1nclude falling head tests or dye
tracer tests. The dye tracer test would be feasible sonly if large fractures or
solution cavities are encountered durlng the coring operatlons.

Quantitative chemical analy51s of existing and proposed monitoring wells and
surface waters will be conducted for specific compoundé Geologic and ground-water
profiles will be prepared from monltorlng well and other data showing the
orientation of the subsurface.geologic units. Ground-water level contour maps will
be prepared showing direction ‘of flow and lateral extent of contamination. The
details of drilling and sampling activities to be conducted during the Phase III
work are presented below.

Personnel. Phase III ground-water work will be conducted by WES personnel,
other CE personnel, or contractors approved by Crane working under WES supervision.
All personnel working at the site will be trained in personal protection and safety
and will have had a comprehensive physical examination within the 12 months:

preceding their involvement in the field work (see Health and Safety Plan, Part f).

An organization chart of key personnel is presented in Table 1.

Schedule. The Phase III ground-water plan will be submitted by 22 May 1990.
The Regional Administrator will approve, modify and approve, or disapprove and
provide comments to the Permittee as to the corrections or modifications needed for
the RFI Phase IIIl Work Plan. Within 30 days after receiving comments from the

Regional Office, the Permittee must modify or submit a new plan for approval. The

Enclosure )
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ENVIRONMFNTAL DIRECTOR
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Table 2. Ground-Water Sampling Summary., Old Rifle Range Phase 111
PARAMETER SAMPLES FIELD DUPS QC BLANKS EQUIP. RINSATE
(27 wells) (10% of samples) Trip Blks Field Blnks 1/day
: 1/day 1/day
Appendix IX 27 3 3 volatiles 1 3
Explosives by
HPLC 27
Group III
pH (quad) 108
conductivity
(quad)

108

~—
T
s

ream AT



wells that will extend to the Elwren shale will be up to 60 ft deep. Wells screened
in the water table could be as shallow as 10 ft. Water table contour maps by Dunbar
1984, indicate local ground-water flow is to the east toward Turkey Creek. However,
recently aquired data from the nearby Demolition Area indicate the regional flow
from the ORR could be toward the west. The influence of a suspected buried channel
or thick soil sequence on the rate and extent of contaminant movement at the ORR
will be addressed.

) A preliminary background well location will be established as soon as
feasible. The suitability of one of the existing wells for the background well will
be assessed.

Water quality samples will be collected in five consecutive rounds on a
quarterly frequency as required by the CAP. +

(6). Sampling Schedule. The ground-water sampling schedule will depend 6ﬁ
the date of implementation of the Phase 111 work plan. The time~line for Old Rifle
Range Phase III ground water assessment is presented in Figure 3.

(7). Sampling Procedures. Monitoring well sampling procedures are
described in detail in section B.1.d of this document (QA/QC, in preparation). Soil
and rock sampling will be conducted from a truck-mounted rotary drilling rig. Rock
cores will be collected continuously using a diamond-bitted HQ wire-line core barrel
(HQ wireline retrieves a 2-1/2-in. diameter core from a 3-3/4-in. diameter
borehole). The wireline coring technique has been shown during previous
drilling/sampling work at Crane to be effective‘in obtaining high quality core .

\

Drilling water is currently drawn from the*water treatment plant at the
Crane installation which draws its potable water from Lake Greenwood located within
the NWSC boundaries. Prior to the start of drllllng, the drill rig and
appurtenances will be steam-cleaned. 0Drill cuttlngsvwlll be removed from the boring
by circulating clean water from a steel mud pan sealed around the boring top to
prevent contamination of the subsurface from surface runoff The mud pan will be
cleaned and refilled periodically. as, conditions warrant In borings penetrating
more than one aquifer, the upper: zones will be sealed before the boring is advanced.
PYC casing will be grouted 3 to.5, ft into the conflnlng stratum at the base of the
aquifer and allowed to set overnxght before advancing the boring. The boring will
then be advanced through the upper casing and grout and smaller casing will be set
for drilling the next aqulfer

(8). Ratlonale for Sampling Location and Choice of Analytes. The locations
of the well clusters are based on the previous work at the ORR and
the recent work at the Demolition Area. The analytes to be sampled include the
explosives TNT, RDX, and HMX and the metals arsenic, chromium, and barium. The ORR
was used for bomb cook-off testing and open burning. The high explosive bulk and
loaded projectiles were burned in clay lined steel pans. Black powder and red and
white phosphorous reportedly had been destroyed in the area. Contamination in the
area would be from explosive residues and their by-products. Ten wells were drilled
in the 0Old Rifle Range in 1983. Sampling and analysis of ground water from those
wells yielded occasional detection of RDX and TNI-in two of the wells.

(9). Environmental Conditions at the Time of Sampling. Environmental
conditions at the ORR are affected by activities at the nearby Demolition Area, open
burning of munitions at the ORR, and by potential release to the air of contaminants
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released by boring operations. The presence of volatile organic compounds in the
air at the drill locations will be continuously monitored using a photoionization
organic vapor detector and a combustible gas detector. Dust will not be released by
drilling operations because drilling is done with water. -

(10). Chain-of-Custody Forms and Procedures. Chain-of custody is described
in section -d. (QA/QC).

(11). Decontamination Procedures. Decontamination procedures for water
sampling are described in detail in Part I of section d (QA/QC). Decontamination of
the drilling and coring equipment will consist of steam- cleaning the drilling rig
and appurtenances before the start of a new boring. In addition, the down-hole
equipment such as drill rods, rock bits, and core barrels will be steam-cleaned
after sealing of a ground-water zone and before advancing through the aguiclude  to
the next aquifer. Lo

(12). Documentation. Ground-water sampling logs will be kept as described
in the QA/QC document. Soil and rock sampling logs will be kept for each borehole
and well as the borehole is advanced. Figures 4, 5, and 6 are examples of soil
sampling, rock sampling, and well installation logs typically prepared during field
operations. All sampling activities, methods, and analytical results will be
presented in written reports at the end of the RFI for the ORR.

(13). calibration of Field Devices. Calibration of the air-monitoring
devices is described in the Health and Safety R;an (part f. of this document).

(14). Sample Preservation. Ground-water samble preservation methods are
described in the QA/QC document. Soil and rock core samples collected for geologic
analysis are stored in lidded jars and wooden core’ boxes respectively.

.4
o

c. RFI Phase 111 Construction Plan. 3

B
%

h3] -

(1). Objective of Construction of Monitorind/Sampling Wells. Monitoring
wells will be installed in and around the Old Rifle Range Area to provide monitoring
of ground water and samples for chemlcal analysis. wells also provide access to
aquifers for determining the aqu1fer parameter needed to calculate the rate and
extent of contaminant movement. Wells will be p051t10ned to define and intercept
contaminant transport paths and  to describe and monitof flow away from the ORR.

Wells will be constructed with materials and methods designed to prevent addition of
contaminants to the well environment and cross-contamination of individual aquifers.

(2). List of Equipment. Drilling of all well borings will be with a truck-
mounted Failing 1500 hydraulic drill rig or equivalent. Flight augers or hollow
stem augers will advance the hole through soil overburden until rock is encountered.
Diamond-impregnated HQ-sized wireline core bit and barrel will drill and retrieve
the core samples. Standard rotary rock bits will be used to advance the boring in a
non-sampled borehole (only the first and deepest well boring of a cluster of wells
is cored and logged). A stainless steel bailer will be used to develop the well
after the screen and casing are emplaced and grouted.

(3). Construction Materials. The well ‘riser pipe will consist of standard
2-in. 1.D. Schedule 40 PYC flush-fit threaded casing. Well screen will consist of
5-ft, 10-ft, or 20-ft lengths of 2-in., 0.020-in. slotted PVC. If ground-water
sample analysis shows potential for problems with the use of PVYC at the ORR area,




other material, such as teflon or stainless steel, will be used. Aquifer zones will
be sealed off and casing emplaced using Portland cement with a bentonite seal.
Siliceous coarse sand, certified clean and shipped to the site in sealed bags, will
be used to fill the annulus around the screen in the aquifer zones and serve as a
fllter pack for the well.

(4). Construction Locations. Locations and depths of wells were presented
in section b.5. of this document.

(5). Construction Schedule. The well installation is scheduled to start in
March 1990.

(6). Construction Procedures. Wells will be bored and emplaced in the
following manner. Prior to the start of drilling and between setups at each of.athe
boring sites the drill rig and drilling tools will be steam-cleaned. After setup,,‘
the soil zone in each of the core borings will be sampled with a folding auger or
hollow-stem auger down to refusal (top of rock). If the depth to refusal is less
than approximately 11 ft (the depth needed to start coring with the HG wiré line
core barrel), a 2-ft-long NX core barrel will be used to sample the rock to 11 ft.
Remaining cores will be obtained with the wireline rig. A surface casing will be
installed from approx1mate1y 6 inches above the ground surface to just below top of
rock to prevent caving of the soil portion of the boring and to serve as surface
protection. The surface casing will consist of 8-in. or 10-in. casing as needed and
will extend well below the freeze depth.

Drill cuttings will be removed by circulating clean water in a steel mud pan
sealed around the surface casing. Cuttings will'he distributed about the borehole
on the ground unless sampling or other monltoring'indicates the presence of elevated
contaminant levels in the soil or rock. Contaminated cuttings will be placed in
drums and treated as hazardous waste. The mud pan: w111 be cleaned and refilled from
the water truck as necessary. 1In borlngs penetratlng more than one aquifer, the
upper aquifer will be sealed off before advancing the boring. PVC casing will be
grouted a few feet into the aqulclude stratum (usually shale) underlying the upper
Zone and allowed to set overnight. Down—hole dr1111ng equipment will be steam-
cleaned before advancing into the next aquifer zone. sln well borings penetrating
three aquifer zones, typically an.8-in. surface ca51ng will be followed by é-in.
casing in the next deepef'zone and finally an open hoI? in the lower zone in which
the 2-in. casing and screen are set. Well screens will be set at the base of the
well in lengths dependent on aqu1fer thickness. PYC riser pipe attached to the well
screen will extend thirough the protective casing to approximately 2.5 ft above the
ground. The annulus of the screened section of the well and the entire thickness of
the aquifer zone (the formation producing water) will be backfilled with siliceous
sand. The sand will be poured in slowly from the top of the well and checked for
depth periodically with a tape measure. The filter sand will be brought up to the
next higher aquiclude and capped with a 3-ft to 5-ft thickness of bentonite pellets
as a sealer. This method of well packing assures that no grout will be introduced
out into the aquifer and thus prevents potential clogging of the aquifer. The
bentonite will be allowed to set 1/2 to 1 hour to-allow time for the pellets to
swell and form a seal. The well will then be grouted from the bentonite to the top
of the ground. The grout will be piped into the~well from the bottom up through a
3/4-in. diameter pipe. A PVC vented cap will be placed atop the 2-in. riser. A
cylindrical steel well cap with locking lid will be placed over the PVC riser and
cemented into the surface casing to protect the well casing.
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(7). Rationale for Construction Location. See section b.8. above.

(8). Environmental Conditions. See section b.9. above.

(9). Decontamination Procedures. See section b.ll. above.

(10). Documentation. See section b.12. above.

(11). Well Development Procedures. The wells will be developed by
alternating a surging and bailing technique. Surging will be done with a stainless
steel rod with rubber washers attached at each end. The surging tool will be
lowered into the well on 1/8-in. steel cable and pulled up and down to create a
sJyrging action in the well. The well will be bailed alternately with a 1-1/8-in.
diameter, 5-ft long stainless steel bailer lowered by a stainless steel cable. . The '
bailer will be operated by a portable wire-line winch straddling the well. The well
will be bailed until the water from the well becomes relatively clear. Bailed water
will be  poured onto the ground away from the well casing unless sampling or other
monitoring indicates the presence of elevated levels of contaminants in the water.
Contaminated water will be placed in drums and treated as a hazardous waste.

(12). Soil Classification and Description of Cores. Soils encountered
during drilling will be examined by a certified professional geologist at the site
and classified under the Unified Soil Classification System (USCS). Any other
characteristics of the soil, such as color, odor, or inclusions will also be noted
and logged. Cores will be examlned and classified by the geologist and their
descriptions logged in a permanent field log (see Figure 4). The geologist will
describe the lithology of the sample, grain size, color, texture, odor (if any) and
will evaluate its in-situ condition. He (or she)iwill note the presence of joints
and other discontinuities, taking care to describé and measure open discontinuities
capable of transmitting ground water. He will alsQ note other descriptive features
of the core that allow interpretation of the stratlgraphy of the geologic units
encountered at the ORR area for correlatlon from well to well. The geologist will
also note the presence of hydrologlc "indicators such as loss or gain of water during
drilling, zones of oxidation in the core, and the presence and condition of
potential confining strata such as shales or clays. :

1

(13). Survey Data. All/ﬁell sites will be s&rveyed by certified
professional surveyors. The top of the casing of every well will be surveyed to
determine its elevation (NGVD) and east-west coordinates using the Indiana State
Plane Coordinate System. The surveyors will supply WES with all survey data and a
table of well elevations and locations.

d. RFI Phase III Quality Assurance/Quality Control (QA/QC) Plans. In
preparation.

€. RFI Phase 111 Data Management Plan.

(1). RFI _Phase III Data Record. Records of data collected in the field and
in the laboratory will be maintained indefinitely for the Old Rifle Range RFI 1in a
dedicated file at WES. Some duplicate records will be maintained at the NWSC.
Field data records will include logs of all borings and the core or other samples
extracted from them, well installation logs, results of any aquifer tests performed,
memoranda for record of field visits, raw and corrected positioning survey data, and
monitoring well sampling activities.




Each sample taken during the investigation will be assigned a unique number
corresponding to the well or boring from which it was obtained. Well numbers will
identify the SWMU (Old Rifle Range, Site 07) and the particular well in a cluster.
An example of a well number would be 07COlP2, which identifies well P2 of cluster
COl of site 07. Water samples will be identified by well number, depth and date
sampled. Each water sample will be assigned a laboratory analysis ID number by the
contract laboratory.

(2). RFI Phase III Tabular Displays. Tables of data will be prepared for
well information and water sampling and analysis events. Well information tables
will list well numbers, dates installed, type of boring, total depth, elevation of
well casing and ground, depth to screen and screen length, and identification of -
aquifer. Water level measurements for dates measured for each well will be
tabulated. Tabulated water sampling data will include site, well number, date and
depth sampled and laboratory analysis results for each parameter tested. o

(3). RFI_Phase IlI Graphical Displays. Graphical displays will include

site maps showing well locations, topographic maps of the site, water table or
piezometric surface contour maps of the aquifers encountered, contour maps of
pertinent geologic structure, maps of ground-water contamination distribution in
sampled aquifers, and other maps as needed. Line or bar graphs will be constructed
to show variations in water or piezometric levels for different aquifers, for
different wells, and for different dates. Graphs will also be constructed showing
distribution of contaminant concentrations for. different aquifers, wells and dates.
Other graphs will be constructed as necessary. -

f. RFI Phase II Health and Safety Plan. ‘,

Background. An initial assessment: study of the NWSC conducted in
1981 to identify potential contamination sources determlned that past activities at
the NWSC have resulted in possible contamination of 5011 and ground water by
potentially hazardous chemicals in sgveral areas of- the facility. The chemicals, by
their presence in the soil and ground’water present a potential hazard to personnel
conducting RFIs. RFI activities will: require dr1111ng of subsurface borings,
installation of wells, and sampl1ng of soils, rock and ground and surface waters.
The health and safety plan is 1ntended to (a) descrlbe field activities to identify
potential hazards associated with- each activity, (b) rnsure safety consciousness by
each individual involved with the field activities, (c) control exposure to
potentially hazardous chemical compounds by specifying protective gear and
monitoring procedures commensurate with the anticipated risk, and (d) provide
emergency procedures in the event of unanticipated high contaminant concentrations,
incident response, control and disposal of generated waste materials.

Drilling and Well Installations. Drilling and well installation

operations will require a combination of up to four steps:

: Step 1. Step 1 drilling will consist of dry auger boring using an
Iwan or flight type auger. The drilling operation will extend to rock, to the water
table, to unstable soil or to some other change of condition that requires a
different drilling technique. Step 1 operations should produce no appreciable dust
and no liquid splash hazard. The operators will contact the drilled soil with their
hands in removing the soil from the auger. The cperators will be near the freshly
cut and disturbed soils and thus could be subjected to the release of residual
chemical vapors.
‘ Step 2. Step 2 drilling will be by the air rotary method by which
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the material drilled is cut by the rotation of a cutter or bit while compressed air
1s pumped down through the drill pipe to cool the bit and remove the cuttings. The
air escapes through the annulus of the drilled hole and carries the cuttings to the
surface. Since rotary drilling requires fluid circulation, compressed air -will be
used instead of a liquid in Step 2 to reduce the risk of injecting contamination
into the soils if site conditions require. Step 2 drilling will produce significant
dust, but the dust ingestion and inhalation problem will be mitigated by an air jet
eductor.at the top of the boring which will draw much of the dust away from the
drill operators. The air jet eductor will be positioned so as to blow the dust
downwind from the operators. Step 2 drilling can submit the operators to chemical
vapors released from the disturbed soils. However, the hazard is mitigated by
dilution in the injected air and the effect of the air jet eductor.

Step 3. Step 3 drilling will be by the wet (water) rotary method,
which is similar to Step 2 drilling except that the fluid is liquid and the worklng
conditions are somewhat different. Dust problems are eliminated and some vapors are .
absorbed in the fluid. There is, however, a liquid splash and spill hazard. o
Chemical compounds in the fluid are somewhat diluted but can contact operators’
skin.

Step 4. Step 4 operations will not involve drilling or other
disturbing of the in situ materials. Step 4 will consist of the installation of
monitoring wells and will entail setting well casing, placing filter materials,
bentonite seals, and grouting of previously drilled borings. None of the potential
hazards associated with Steps 1, 2, and 3 are anticipated. However, it is possible
that vapor released from the subsurface soils will be present at the top of the
boring and operators could contact and/or inhale the vapors.

Other activities. Other field activities that could expose per-
sonnel to contaminants include well sampling, welll testing, and surface water
sampling and flow measurement. Well sampling requires removal of several bore
quantities of water from the well, the retention ofia sample of the ground water
entering the well, and preparation of the sample fon shipment to the laboratory for
analysis. .
wWell testing requlres}measurlng the rate of flow of water being
withdrawn from or injected into the aquifer through the well, for example by pumping
tests or by slug tests, for the purpose of determlnlng aqu1fer flow parameters.

Well testing may also require measurement of water 1eOels in monitoring wells near
the pumping well. Because personnel may contact wlthdrawn ground water and be
exposed to vapors emanating from the wells, potential $plash and vapor ingestion
hazards exist similar to those:of Step 3 dr1111ng operations.

Additional flow measurement may be required whereby surface waters
in streams and water issuing from springs are sampled and the rate of flow
determined. Concentrations of contaminants in surface waters will be decreased by
dilution. Some dilution and aeration will also occur in spring fed waters. Field
personnel should nonetheless be alert for any signs of contamination such as
discoloring of the water or the presence of odors or vapors.

A particular hazard to personnel exists at the Demolition Area as a
result of demolition activities there. Explosive destruction of ordnance at the
Demolition area produces blast waves and flying debris. All personnel are required
to leave the vicinity of the Demolition area during demolition activities. Control
of personnel evacuation is the responsibility of the range safety officer at the
Demolition area.

. Previous laboratory analysis of monltorlng wells at the Demolition
area has indicated the presence of only minor amounts of some heavy metals in the
ground water. Unexpected releases to the air near the boreholes will be monitored
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by air monitoring devices as described below. Drilling will not be dbne in areas
with potential buried unexploded ordnance or other hazardous materials.

, General Personnel Safety. The monitoring and precautionary measures
specified in the following paragraphs are considered reasonable and prudent for
general field investigations planned for the RFI. Each employee will have a
comprehensive physical examination within the 12 months preceding his/her field
involvement to provide background information. Upon completion of the project, or
annually, whichever occurs first, each employee will have a routine physical ex-
amination. Physical examinations will consist of the following:

a. Comprehensive Physical Examination. Basic health history, basic
physical examination, routine EKG, chest X-ray, pulmonary function, audio testing,
eye evaluation, hemoccult, Chem-screen 26, CBC w/differential, acetylcholinesterase
activity, heavy metals in blood to include lead, cadmium, mercury, arsenic, ﬁ_ﬂ‘
chromium, and strontium; urinalysis.

b. Routine Physical Examination. Basic physical examination,
resting EKG, chest X-ray, pulmonary function, SMA-26, urinalysis, audiometric.

Air Monitoring. The most common halogenated organic compounds 1in
industrial use and OSHA allowable inhalation limits are listed in Table 3 (OSHA
Safety and Health Standards 29CFR 1910).

3
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Table 3. Limits of Exposure and Detection for
Common Organic Solvents.
" Maximum_Allowablex Sensitivity**x Detection¥xx
Solvent Exposure, 8 hrs. Photoionization Limit

Benzene 10 ppmHigh S ppm
1,1 Dichloroethane 100 ppm High -
1,2 Dichloroethane 200 ppm High -
Methylene Chloride 500 ppm High 100 ppm
Trichloroethylene 100 ppm High

X

2 ppm
OSHA Safety and Health Standards (29 CFR 1910) OSHA 2206
xx

HNu Model PI-101 with 11.7 ev lamp, HNu Systems, Newton,
Mass.
XXX

Draeger Detector Tubes, National Draeger Inc., Pittsburg,

e

~
e
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Air monitoring efforts will concentrate on monitoring for organic solvents and
combustible gas. The presence of dust will be determined visually.

The presence of volatile organic compounds in the air at the drill
locatlon will be continuously monitored using a photoionization organic vapor
detector (HNu Systems Model 101, Hazardous Waste Detector) and a combustible gas
detector (Neotronics Meter, EXOTOX Model 40-OFH).

' The photolonization unit is a non-specific detector that can
semiguantitatively determine the concentration of a broad range of potentially
hazardous organic compounds in the air. The unit will be calibrated relative to
benzene concentration or to standards traceable to benzene. The unit will be set to
provide an audible alarm at 75 percent of the threshold limit value (TLV) for
benzene. The photoionization unit will be calibrated in accordance with -4
manufacturer’s recommendation and checked periodically for proper operation.

The combustible gas/respirable air unit is a catalytic and thermal
conductivity unit that measures the concentration of flammable gas, hydrogen sulfide
and oxygen levels in the air. The combustible gas sensor is calibrated on methane
and will provide an alarm at 25 percent of the lower explosive limit (LEL) of
methane in air. The combustible gas/respirable air unit will be calibrated before
field work 1s started and semiannually throughout the period of use as recommended
by the manufacturer.

a. Specific monitoring. The concentration of three common solvents
(benzene, methylene chloride, and trichloroethylene) in the air will be determined
at the drilling location at the beginning of the morning and afternoon work periods
using colorimetric monitoring devices (detector itubes). The limits of detection of
the colorimetric tubes are at or below 50 perceni‘of the TLY 1in all cases. Records
of readings will be maintained and correlated wlth'readlngs from continuous
monitoring devices. %

b. Control of particulates. Dust generated from off-site locations
could move over the drilling locations and other fleld activity areas
intermittently. Dust will be generated by Step 2 drllllng operations also on an
intermittent basis. Monitoring fotr intermittently occurrlng particulates is of
limited value. The effects of Step,2 drilling- generated dust will be mitigated by
the use of an air jet eductor. :Efforts to avoid 1nge§tlon of significant amounts of
dust will include: } e H

a. Physically .avoiding the main streap concentration of

dust. PR
b. Wetting down the work area as feasible.
c. Injecting water into drilling air stream if necessary.
d. Discontinuing work when dust cannot be adequately
controlled.
e. Respirators with organic vapor cartridges and dust
filters will be accessible at the drill location for
each worker. .
¢c. Action levels. In the event air monitoring indicates levels of
combustible gas or organic vapors that exceed the action levels (Table 4), work will
be suspended and the work site evacuated. A Crane.NWSC industrial hygiene
specialist will be brought onsite to define the specific hazard and specify
necessary protective measures which will be implé&mented before work is resumed.




‘ . Table 4. Action Levels for Air Monitoring Instruments.

Instrument LevelRationale
Photoionization 40 ppm Benzene 80 percent of OSHA
2 equivalent threshold level for
benzene, 8-hr
exposure
: $
Combustible gas 1.25 percent 25 percent LEL
methane, equiv.
methane
' : . ..
, Lower Explosive Limit

To permit a safe and orderly shutdown of operations and evacuation
of the crew from the site, respirators with particulate filters and organic vapor?
cartridges will be issued and fitted by NWSC to each worker. Each respirator will
be individually fitted to the crew member to whom it is issued. Respirators will be
-checked for serviceability, readiness and accessibility. Respirators will be kept in
sealed plastic (Ziplock) bags.

Limiting skin contact. All persons involved in handling soil
samples or equipment contaminated with soil from the work site will wear rubber
gloves, safety-toe rubber boots, disposable coveralls, hard hats and safety glasses
or face shields. Higher levels of protective clothing, such as Levels A, B, or C,
will be issued and worn if or when working conditions require them. Protective

' equipment will be inspected daily. Worn or damaged equipment will be cleaned and
discarded or disposed of as contaminated waste. 2

Decontamination. All tools and eqﬁ;pment contaminated by material
from drill locations will be cleaned with high- pressure hot water or steam and/or
commercial washing compounds and water when removed from that location. The
intention is to limit the spread of &éntamination and prevent cross-contamination
from one site to another. Wash water and waste from gontamlnated sites will be
retained for disposal. Wash water and wastes will beitested for contaminants and
dlsposed of in compliance with lécal requirements. i

Well casings and scireens and sampling and pumping apparatus will be
thoroughly cleaned using high pressure hot water or steam before they are installed
or placed in a boring. Filter.material used will be clean natural gravel and/or
- sand that has been tested or certified to assure that no contaminants are introduced

into the borings. ' '
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] certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the informaticn submitted.
Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
knowledge and helief, true, accurate, and complete. 1 am aware
that there are significant penalties for submitting false

information, including the possibility of fine and imprisonment
for knowing violations.

%m&fyku .

Sl GNATURF -

J. B. ALLEN -
Assistent Public Works Officer o JUi 1390
Tl TLE DATE

Enclosure (3)



