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1. INTRODUCTION

Ecology and Environment, Inc., (E & E) has prepared this Techni-
cal Operations Plan for studies at Richards-Gebaur Air Force Base
(AFB), Belton, Missouri. The plan presents the site-specific work
plans to be used to satisfy the requirements set forth in the delivery
order to the Survey--Phase II Installation Restoration Program (IRP).

This document is the result of an evaluation of the Phase
[--Records Search Report, an evaluation of the Phase I[I--Confirmation
Report for the two landfills on the base, participation in a presurvey
meeting and tour of the sites on the base, and additional information
agreed to during the presurvey meeting with Dr. John K. Yu (QEHL/TSS)
and participating personnel. The work plans for each site are
designed to address the scope of activities described for either Stage
1 or Stage 2 of the Phase Il program depending upon whether or not the
site has been previously investigated. The current delivery order
identifies this investigation as a Stage 2 investigation, which con-
sists of the quantification of data on sites deemed as needing addi-
tional work in the Stage 1 report.

The field investigation procedures to be followed are consistent
with rules and requlations set forth by the United States Environmen-
tal Protection Agency (EPA), Occupational Safety and Health Adminis-
tration (OSHA), Nuclear Regulatory Commission (NRC), and the Depart-
ment of Transportation (DOT). Investigations will also be conducted
in accordance with provisions of the Resource Conservation and
Recovery Act (RCRA), and the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA).

1-1
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The installation history and practices involving hazardous wastes '
are described in the Phase I report and will not be reiterated here.
The Tistings of sites recommended in the Phase I and II reports for

investigation includes the following:

e South Landfill; g

e Northeast Landfill, as defined by new information from the
Phase II, Stage 1 report;

® North Burn Area (Fire Training Area):

e Herbicide Burial Area;

e 0Oil-Saturated Area;

¢ Hazardous Waste Drum Storage Area--Bldg. 923; and

e POL Storage Area.

—

Al

1-2
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2. PROPOSED WORK PLANS FOR STAGE 2 SITE INVESTIGATIONS

The work plans were developed to accomplish those tasks desig-
nated under directive F33615-83-D-4003, Proposed COrder 13, Phase II,
Stage 2 investigation of Richards-Gebaur AFB, Belton, Missouri, These
tasks are described in Section 1 of the directive and consist of:

To
will be

Determining the presence or absence of contaminated substances
within the specified areas of investigation;

If contamination exists, determining its magnitude and extent
and the potential for migration of these contaminants in the
various environmental media;

Assessing the potential environmental and health risks
associated with contaminants in the local environment. This
assessment will be based on applicable local, state, and/or
federal standards only.

Delineating additional investigations required beyond the
present investigation stage to accomplish Phase II objectives,

accomplish these goals, several field investigation techniques
used, including:

Geophysical surveys to determine the perimeter of the various
landfill sites and to characterize buried metal, drums, and
unique subsurface features, including contaminant plumes;

2-1
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¢ Soil/sediment sampling, both grab and composite, to determine
the presence or absence of shallow subsurface contamination;

¢ Monitoring well installation, with sampling of both the new
and existing wells to determine potential environmental or
health risks.

A1l samples will be split in the field, with delivery of 10% of
the splits to OEHL/SA at Brooks AFB, Texas.

AT11 soil and sediment samples will be monitored in the field for
volatile contaminants. Water samples will be tested in the field for
pPH, conductivity, and temperature.

Laboratory analyses for water samples, as described in the
analytical parameters subsections of this plan, have been assigned
identification numbers in the Chemical Analyses Price Schedule of the
contract. The parameters and corresponding numbers are listed in
Table 2-1.

2.1 SOUTH LANDFILL (SITE 1)

Setting
The South Landfill {(Site 1) is located in the south-central part

of the base east of the flightline and on the west bank of Scope Creek
(Figure 2-1, Number 1). There is a small man-made lake directly west
and upgradient of the Tandfill. Site 5, the South Burn Area; is
believed to be associated with this site but could not be idéntified
during the presurvey site visit. The landfill officially was open
from 1956 to 1960. Unauthorized dumping has been reported, and the
majority of the material seen at the surface and toward the bank
appears to have been disposed of after closure of the facility, based
on the degree of weathering observed. During the presurvey site
visit, the undergrowth was very thick and the water table was very
high. No leachate seeps were observed at this time, although a seep
was sampled during the Stage 1 investigation. Potential contaminants
of concern are volatile organics, heavy metals, pesticides, phenols,
and 0il and grease,

2-2
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Table 2-1

1.0, Number Chemical Test Category
1 Trihalomethanes
2 Heavy Metals--Primary
3 Heavy Metals--Secondary
4 0il and Grease
5 Total Organic Carban {TOC)
6 Polychlorinated Biphenyls (PCBs)
7 Chlorinated Hydrocarbons (Pesticides)
8 Herbicides
9 Priority Pollutants {GC/MS Confirmatian)
10 Purgesble Organics
1 Base/Neutral Extractables
12 Acid Extractables
13 Primary Drinking Water Standards
14 Secandary Drinking Water Standards

2-3
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Investigation

Borings, To determine the presence or absence or contamination
and to augment the Stage 1 investigation, one soil boring is proposed
in order to determine if contaminants have moved vertically in the
s0il column, This boring will be drilled to a depth of 15 feet and
three split-spoon soil samples will be retrieved.

A1l drill cuttings will be drummed and staged until the analyti-
cal results are known, Richards-Gebaur AFB will provide a secure area
for the drums and will be responsible for assigning the ultimate dis-
posal points for the contaminated cuttings and groundwater,

Soil/Sediment Samples, A total of seven soil/sediment samples
will be taken, Three will come from the shallow boring and three from

discrete locations along the perimeter of the landfill along the
creek. The last sample will be located further upstream along Scope
Creek to serve as a background standard,

Water Samples. A total of five water samples also will be taken.

One sample will be taken from the shallow boring, if groundwater is
present; and three from Scope Creek or any leachate seeps that are
detected., One sample will be taken from Scope Creek upgradient from
the landfill,

Analytical Parameters. The soil samples will be analyzed for
petroleun hydrocarbons and volatile organics (EPA 8010/8020). The
water samples will be analyzed for volatile organics (EPA 601/602),

total dissolved solids (TDS), priority pollutant metals, extractable
priority pollutants (EPA 625), common anions, and phenols.

2.2 NORTHEAST LANDFILL (SITE 2)

Setting
The Northeast Landfill (Figure 2-1, Number 2) was vaguely identi-

fied in the Phase I report and investigated as such during Phase II
Stage 1 work. The Stage 1 final report does indicate that additional
information on the landfill was provided which identifies three

2-5
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trenches at the western end of the site (Figure 2-2). These three
trenches are the main goal of the present study, which will treat this
investigation as a Stage 1 confirmation study.

The landfill is located on the northeastern edge of the property
boundary east of the firing range and adjacent to Scope Creek where
the creek exits the base. It appears to have been opened after the
South Landfill officially was closed in 1960, and remained in opera-
tion to approximately 1971, The suspected contaminants are organics,
cil and grease, pesticides, and heavy metals. A portion of the
original site boundary recently has been trenched for sewer lines and
valuable information might be found in records from those operations.

Investigation

Background and Remote Sensing. To support the field investiga-
tion, resources have been allotted to locate and review any new infor-

mation dealing with the Northeast Landfill and the nearby sewer 1ines.
Available aerial photographs that cover the site for the years in
question will be located and interpreted. This information will aid
in locating the soil borings and grid lines for the geophysical study.

Geophysical Studies. To delineate the locations of the trenches,
two geophysical surveys will be performed concurrently. First, a

magnetometer survey will be conducted using a proton precession magne-
tometer to determine the presence of subsurface metal objects in the
area where the trenches should be located. For the second survey, an
electromagnetic terrain conductivity meter (Geonics EM-31 or EM-34)
will be used to detect lateral changes in ground conductivity. Any
lateral changes in conductivity should delineate the area disturbed by
the trenches. It also may be possible to detect a contaminant plume
associated with these trenches because of the reasonably high seasonal
water table at this site.

Borings. A total of six shallow soil borings will be drilled to
a depth of 20 feet. Three borings are allotted for the west trench
and three borings for the double trench. One boring will be completed

2-6
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as a monitoring well. A maximum of three split-spoon soil samples
will be taken at each boring.

Monitoring Wells. One monitoring well will be located downgradi-
ent of the trenched areas in the west part of the landfill in order to
determine the effects of the trenches on groundwater quality. An
additional well will be installed for background north of the land-

fill. Well installation methods are outlined in Section 8.

Sofl/Sediment Samples. A total of 18 soil/sediment samples are

proposed. These samples will come from the six shallow sofl borings.

Water Samples. A total of 10 water samples also will be taken:

five from the shallow boring holes, two from each of the new monitor-
ing wells, and three from the existing monitoring wells. All three
existing wells were located during the presurvey fieldwork; however,
the wells were not opened to determine their.current status.

Analytical Parameters. The soil/sediment samples will be
analyzed for petroleum hydrocarbons, and volatile organics (EPA 8010/
8020). The water samples will be analyzed for petroleum hydrocarbons,

priority pollutant metals, extractable priority pollutants, common
anions, phenols, TDS, and volatile organics (EPA 601/602).

2.3 NORTH BURN AREA (SITE 6)

Setting
The North Burn Area (Figure 2-1, Number 6) is located to the

north of the northeast flightline just below the northernmost boundary
of the base. During the presurvey meeting, an apparent overflow of
material into the drainage pathway was cited and added to the investi-
gation of the site as originally proposed in the Phase I report. The
facility has been in operation since the close of the South Burn Pit
in 1965, and currently is in operation today. Recent improvements to
the facility include a six-inch concrete rim around the concrete-lined
pit.

2-8
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Investigation

Soil Gas Survey, A soil gas survey will be performed using a

maximum of 30 probes to characterize contamination at the site.

Borings. A total of three soil borings to a depth of 15 feet
each will be drilled. They will be located along the perimeter so as
best to identify any vertical contamination at the site.

Monitoring Wells. Three monitoring wells will be installed, two
downgradient of the site and one upgradient. The wells will be

sampled once, for a total of three groundwater samples.

Soil/Sediment Samples. Fifteen soil samples will be taken: nine

from the three boreholes and six composite surface samples covering
the area of overflow and along the surface drainage pathway. A
composite sample will consist of no more than six aliquots within a
radius of one meter around a central reference point. Aliquots will
be taken from the top 12 inches of soil.

Water Samples. If water is encountered in the boreholes, three

water samples will be taken. One surface water sample also is allo-
cated at this time for any ponded water in the drainage pathways.,
Three groundwater samples will be taken.

Analytical Parameters. The soil samples will be analyzed for
petroleum hydrocarbons and volatile organics (EPA 8010/8020). The
water samples will be analyzed for petroleum hydrocarbons, TDS, and
volatile organics (EPA 601/602)}.

2.4 HERBICIDE BURIAL AREA (SITE 8)

Setting
The Herbicide Burial Site (Figure 2-1 Number 8) is located just

east and adjacent to the main flightline in the southwest part of the
base, The site was active only from mid-1970 to mid-1971. The
activities included the burial of small amounts of pesticides in small

2-9
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pits. The information about these activities is not well documented
and the locations are vague. During the site visit, the field where
the pesticides were reported to have been buried was covered in two
feet of native grasses. However, there were several small areas,
roughly two feet in diameter, that exhibited vegetative stress, The
surface drainage is southward to a small pond.

Investigation

Soil/Sediment Samples, A total of four composite soil samples

will be taken. These composite samples will consist of no more than
six aliquots within a radius of one meter around the area of stressed
vegetation, Aliquots will be taken from depths of 0-3 inches,
homogenized in a stainless steel tray, and placed into sample jars.

Water Sample. One water sample will be taken from the small pond

which drains the site.

Analytical Parameters. The four composite soil samples will be

analyzed for herbicides, arsenic, and mercury., The water sample will
be analyzed for pesticides, arsenic, mercury, and TDS.

2.5 OIL-SATURATED AREA (SITE 9)

Setting
The Qil-Saturated Area (Figure 2-1, Number 9) is identified as

being located outside of Building 704, This is a maintenance and
storage area that has been in operation since the mid-1950s. Through
the years, oil has leaked onto the ground surface.

Investigation

Borings. One 15-foot soil boring is proposed for this site to
identify the depth to which the oils have saturated the soil column.
Three split-spoon samples will be taken.

2-10
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Soil/Sediment Samples. Nine soil/sediment samples will be taken
at this site: three from the borehole, and six composite surficial

samples from the area draining the oil-saturated zone.

Water Samples. Two water samples will be taken: one from the

borehole, should groundwater be encountered; and one from the surface
water drainage pathway downgradient from the site.

Analytical Parameters. The soil samples will be analyzed for
petroleum hydrocarbons, lead, and volatile organics (EPA 8010/8020).
The water samples will be analyzed for petroleum hydrocarbons, lead,
TDS, and volatile organics (EPA 601/602).

2.6 HAZARDOUS WASTE DRUM STORAGE AREA--BLDG. 923 (SITE 10)

Setting
The compound around Building 923 (Figure 2-1, Number 10) has been

used as a repository for hazardous materials for an as-yet undeter-
mined number of years. The compound is partially surfaced in asphalt
and tarmac but the runoff from the stained area flows into a grassy
drainage ditch. The handling and characterization of these drummed
wastes is an ongoing operation. During the presurvey field visit, all
of the drums were stored on wooden flats and categorized according to
their contents. A drum overpacking operation was in progress in one
of the Quonset huts in the compound. The area where the drums had
been stored outside was noticably stained, indicating leakage from the
drums. A list of the contents of 46 of the 69 barrels was prepared by
General Testing Laboratories of Kansas City, Missouri, in January
1985. This report lists the pH, water miscibility, and flash points
of the sampled barrels. The report was presented to E & E prior to
the presurvey.

Investigation

Borings. One shallow soil boring will be drilled inside the com-
pound near the stained area to determine if any hazardous compounds

have migrated vertically in the soil column. The maximum depth of the

2-11
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borehole will be 15 feet. Three split-spoon samples will be taken
from the boring.

Soil/Sediment Samples. Three soil samples will be collected from
the borehole. Six surface soil samples will also be taken: one from

the stained area, four downgradient, and one upgradient from the
stained area.

Water Samples. Three water samples are planned: one from the

shallow borehole, if groundwater is encountered; and two from the sur-
face drainage pathway, one above and one below the stained area. The
surface drainage way will be sampled if water exists during the field-
work.

Analytical Parameters. The soil/sediment samples will be

analyzed for EP toxicity metals, petroleum hydrocarbons, and volatile
organics (EPA 8010/8020). The water samples will be analyzed for TDS,
priority pollutant metals, volatile organics (EPA 601/602), petroleum
hydrocarbons, barium, and mercury.

2.7 POL STORAGE AREA (SITE 12 [INCLUDES BLDG. 953])

Setting

The POL (fuel) storage area (Figure 2-1, Number 12) is a compound
which includes three fuel storage tanks in bermed enclosures, under-
ground pipes, and several pump houses. The incident involved with
this facility is the release of some 3,000 gallons of JP4 fuel into
one of the tank enclosures. The spill was cleaned, but there is a
chance that fuel had leaked into the subsurface soils and may be con-
taminating a nearby creek. The compound is located in the north-
central part of Richards-Gebaur AFB and is upgradient from the sewage
treatment facility. The floor drains in one of the pumphouses also
were noted as a potential discharge point for fuels to escape the
facility.

2-12
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Investigation

Borings. Because of safety and access problems, hand augers will
be employed to sample the subsurface of the fuel spill in the storage
tank enclosure. Three borings will be made and a maximum of three
split-spoon samples collected from each boring.

Monitoring Well, A downgradient monitoring well will be com-

pleted outside the confines of the compound. Twenty linear feet have
been allocated to complete this well.

Soil/Sediment Samples. A total of 11 soil/sediment samples are
proposed: nine from the hand auger locations, and two near the out-
fall of drains from Building 953.

Water Samples. A total of four water samples are proposed: one

from the monitoring well, two from the stream draining the POL tank
area, and one from the drain outfall from Building 953.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons and aromatic volatile organics (EPA 8020)}. The
four water samples will be analyzed for petroleum hydrocarbons, TDS,
and aromatic volatile organics {EPA 602).

2-13
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3. FIELD SET-UP

Following approval of the proposed project plan, E & E will be
responsible for ordering, acquiring, and mobilizing all required per-
sonnel and equipment to the facility.

The Air Force will be requested to supply a secure building on
the facility to which equipment and supplies can be directly sent and
stored prior to and during the project. This building will also be
used as a central field and equipment maintenance office, and as a
sample handling and storage area.

In addition to the building, a secure fenced-in area preferably
adjacent to or near the building will be required for storage of the
drilling rig and its equipment when not in use,

During the on-site work, equipment and supplies will be staged at
the central location prior to being moved to the specific site under
investigation, Following the day's activities, all equipment will be
returned to the secured storage areas, No equipment will be left
unattended at an investigation site.

The actual in-field set-up of equipment at an investigation site
will follow E & E's established procedures. Figure 3-1 shows the
basic concept of the standard field set-up. Site-specific considera-
tions will probably necessitate some variations. All entry to an
immediate work area will be controlled at all times during field
activities in order to minimize the potential health and safety risk
to both in-field personnel and any observers.

Prior to the start-up of work, a detailed work plan and a site
safety plan will be prepared., The site safety plan will include the



-

VIUV NOILYOILSIANI 0T34 IHL 40 NOILVZINYOHO | —¢ embig

{NV312) ftiom w1OW.,
YIUY LHA4dNS vVIyy NOILONGIY (V3IYV TOULNOD}
NOILYNIWYANOD YUY NAISN19X3

{_ 3NIT JOULNOD
I NOWLYNINYINOD
!

!
t——NOs—y

{sad)

NOtLY1$ NODIT 1INNOSHId
SHUVYA IONVLSIO

Wog= 1NIOd
TOYLINGD

S5420V
{40) 39

150d GNYWWOD

\ AdvaRNog

/ a3ivwtis3

/Mimz_._ 1o

\ AN JOYINOD
YT NOLLYNIWYLNOD N

002 /

NOILD3UIT ONIM \

oy -

e =T

Vauv NOILVOILSIANI a13ld
“dHL 40 NOILVZINVDHO

¢

3-2

ecology and covironment

recycled paper



- II'.' - o & T B =& e 'I'FI U &N & & = Ill‘l'|lllll -

30 ozs

level of personal protection required by on-site personnel, Based on
existing information concerning the sites at the facility, Level C
presently is planned. However, if necessary, the site safety officer
(see Section 15) may upgrade or downgrade the level of protection
based on new or changing observations of site conditions. This would
result in a cost increase or decrease, respectively. The Health and
Safety Plan is presented in Appendix A.

E & E will utilize qualified local subcontractors to support the
field investigation, as required. A1l subcontracted work will be
overseen by the E & E project manager to insure compliance with the
Statement of Work specified in the delivery order to the Phase II Sur-
vey of the IRP.

3-3
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4, CALIBRATION OF FIELD EQUIPMENT

A1l field equipment should have been calibrated prior to delivery
to the site. However, because of shock received during shipping and
handling, the instruments may require either recalibration or an
operational check prior to field use. The method and frequency of
calibration for each instrument is generally based on such factors as
the type of equipment, extent of use, degree of accuracy required, and
manufacturer's specifications. Instrument calibration should be
certified by documented standards of accuracy, whether performed at
E & E headquarters or by outside calibration or repair services.

E & E requires that records of calibration dates and standards be
maintained for each instrument subject to calibration,

Each piece of equipment requiring periodic calibration or cali-
bration prior to each use must be accompanied by a bound logbook. The
logbook will note the instrument's current calibration status with
regard to the date last calibrated, instrument settings during cali-
bration, and the initials of the person performing the calibration,

A1l instruments are to be stored, transported, and handled with
care to preserve the equipment's accuracy. Equipment found to be
damaged prior to or during use must be taken out of service immedi-
ately and cannot be used again until a qualified technician repairs
and recalibrates the equipment in question.

4-1
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5. PREVENTATIVE MAINTENANCE OF FIELD EQUIPMENT

All equipment used by E & E in the field is subject to standard
preventative maintenance schedules established by corporate equipment
protocols. All equipment is inspected at least twice daily, once
before start-up in the morning and again at the end of the work shift
prior to overnight storage or return to the charging rack. Regular
maintenance such as cleaning lenses, replacement of in-line filters,
and removal of accumulated dust is to be conducted according to manu-
facturer's recommendations and in-field need, whichever is appropri-
ate. All preventative maintenance performed will be entered in the
individual equipment's logbook and the site safety logbook,

In addition to preventative maintenance procedures, daily cali-
bration checks will be performed at least once a day in the morning
prior to use and duly recorded in the respective logbooks. Additional
calibration checks will be performed as required.

A1l logbooks will become part of either the permanent site file
or the permanent equipment file.

5-1
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6. FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

All field analytical procedures and sampling at a facility or
from the environment may become physical evidence in a legal action.
An essential part of £ & E's protocols is that the-analysis or sample
be controlled at all times and thoroughly documented. E & E maintains
serialized field data records (FDRs) in the form of individual sheets
or bound logbooks. Company analysts record all on-site measurements
and field observations in the FDRs, including all pertinent informa-
tion necessary to explain and reconstruct site operations. Each page
of the FDR is dated and signed by all individuals making entries on
that page. The leader of the field team on duty is responsibie for
insuring that the FDR is used during all activities and is stored
safely to avoid possible tampering.

In addition to individual field sheets and daily logbooks, proj-
ect managers must complete weekly summary sheets delineating the past
week's activities. All data sheets, logbooks, and weekly summary
sheets become part of the permanent site/project file., Figures 6-1
through 6-5 are examples of the weekly summary sheets that will be
used,

6.1 CHEMICAL DATA

Chemical field analyses are generally limited to preliminary
testing of pH and conductivity and surveying for organic vapors or
other hazardous emissions (i.e., HCN, HpS, and contaminated dust).
All findings are recorded in the site logbook, site safety logbook,

6-1
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ecoiogy and environment, inc,

FIELD ACTIVITIES
WEEKLY PROUGRESS REPORT

Work Site: £ 4 E Jab Na.: Waeit Endings
Start Oatwe: Parcantaga of Flaid Work Complated:

Cllent:

Contractar{u):

Parsonnel wnd Outies:

Orilling:
Nusber of Holas Deilled: Total Feet Drilled: Avarage Faet/Day:
Matgrial and Types of Equipment Used:

Sempling:
usber of Samples Takem: Water Soil/Sediment Aversge Sseples/Day:
Matariala and Typea of Equipsent Used:

Commant. st

Gtrwe Flald Activities:
Typa of Wark Perforeed:

Future Work Plane:

Signatusra/Date

cet Y.P. Technical Services, Project Dirsctor, Project Menager, Project Fiie 447025

Figure 6—1 FIELD ACTIVITIES WEEKLY PROGRESS REPORT
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ecology and environment, inc.

DRILL ING
Y REPORY
Wock Site: E&E Jib No.g Week Endingi
orillers Driller's Helper: fisalogist:
Mumber of Orill Holes Orilled and Completed: Average Fest/Days
Orill Hole Inforwstiont
1. Hole Designationy Tatal Depthe Static Watar Level:

3.

How Hole wes Orillad end Equipment lmed:

Wae Hols Cased? Type and Amowunt of Casing Used:

Type st Size of Well Screent

Screened Interval:

Mmount af Sand, Grevel or Cesent Used:

Was Hole Devaloped?

Problems Encountarsd:

Hole Owaignation: Total Depths
How Hole wes Orilled and Equipment Used:

Stukic Wuter Level:

Nes Holw Caswd? Type axi Amount of Caalng Used:
Typs and Size of Well Scrwen:

Soreened Intecval:

Mmount of Send, Graval or Csaent Used:

Was Hole Devaloped?

Probleme Encountersd:

Hole Dwsignat ions Total Depthy
How Hala was Orilled and Equipment Used:

Stutic Water Lavel!

Kan Hole Caswd? Type wnd Amount of Casing Used)
Typs and Slzw of Well Screen:

Serewned Intecvals

Mmount of Sand, Graval or Cament Used:

Wax Hole Devaloped?

Problems Encountersd:

Sigrature/Dats

et

Figure 6—2

Y.P. Tectnical Setvicee, Project Oirsctor, Prajest Manager, Project Flls AARGLS

6-3
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ecvlogy and environment, Inc.

GEOPHYSICAL SURYEYS
WEEKLY PROGRESS REPORT

Work Site: E4& E Job Mo.: Week Ending:
Work Completed:

Grid System Used {ares coversd, spacing end designation):

EM Survey:
Type Equipment Used:
Arsa Covared: Time (Houra) Required®:
Nusbwr of Dats Points Colleeted: Fullspsce Halspace

Problem Arsssi

Magnetometer Surveyr
Type Ecquipwent Used:
Arwa Coversd: Time (Hours) Recpulrece:
Number of Dats Points Collectad:

Problewm Areas:

Ssimic Survey:
Typs Equipment Used {include number of chenoels):

Aren Covared: Tims (Hourw) Revuired®:
Nusber snd Length of Lines Runi
Problem Arsas:

Coument s

Other Geopirysacel Work:

*Total hours charged to project.

Signaturs/Date

ee: V.P. Technical Servicss, Project Oirectar, Project Manager, Project File 246025

Figure 6—=3 GEOPHYSICAL SURVEYS WEEKLY PROGRESS REPORT
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ecology and environment, incg.

WATER SAMPLING
WEEXLY PROGRESS REPIRT

Work Site: ELE Job Na.: Yeek Ending:
Total Mumber of Ssmplss Tken: Average Semples/Day:
Procedurse and Types of Cquipment for Saspling:

A, Sasple I.D. srmd Locatian:
Type of Sample:
How Semple wes Taken:

G tez

B. Semple I.D. ard Location:
Type of Sample:
How Sasple was Teken:
Commsert o

C. Sample I.0. snd Locutiom
Typs of Semple:
How Sasple wes Taken: -

[ te:

D. Semple I1.D. ax Location:
Type of Sasple:
How Sample wes Taken:
Commarrt a1

E. Sesple I.0. snd location:
Type of Sampla:
How Sasple was Tekan:

Commant 31 - - - .

F. Sample I.D. srd Location:
Type of Sasple:
How Sesple was Takan:

Comment a1

Signsture/Dats

_—_d——_ s e —
ect Y.P. Technical Services, Project Director, Project Managec, Project File 444025

Figure 6—4 WATER SAMPLING WEEKLY PROGRESS REPORT
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ecology and environment, inc.

SOLL/SEDIMENT SAMPLING
WEEILY PROGRESS REPORT

Work Sitms E& E Jab No.:

Wesk Ending:

Total Musber of Smmplas Taken: Avarage Samplew/Duy:

Procedures s Types of Equipment for Sespling:

A: Sample 1.0. snd Location:

Typa of Sample:

How Sample was Taken:

Commmnt s

Bs Sampls 1.0. axd Locatian:

Typs of Sempls:

How Sesple wes Taken:

Comment 81

s Sempls I.0. snd Location:

Type of Sampla:

How Sample was Talem:

[ ta:

D. Seagls I,0. snd Locaticn:

Typs of Semples

How Sample was Taken:

Comment a1

E. Seaple 1.0. snd Location:

Typa of Sample:

How Semplo wes Taken:

C te:

F. Sample 1.0. snd Locatiom

Typa of Semple:

How Sample was Taken:

[~ kst

G. Seapls 1.0, snd lLocatianm

Typa of Seapls:

How Sespls wes Taken:

Comment s:

Signature/Date

ec: V.P. Technical Services, Project Director, Project Manmger, Project File

245025

Figure 6—5  SOIL/SEDIMENT SAMPLING WEEKLY PROGRESS REPORT
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and field data sheets, if appropriate. Any further chemical analysis

conducted in the field would be recorded using the procedures stated

* above,

6.2 HYDRAULIC DATA

Several techniques are employed in hydrological investigations.
These may be employed separately or two or more may be combined,
depending on the client's needs and the nature of a particular study.
The contract scope of work normally details the procedures to be fol-
Towed, describes the facilities, and identifies the equipment required
to conduct the hydrologic investigations. The degree of calibration
necessary and the exact method of documentation are site/project-
specific,

Detailed procedures to be used in hydrologic studies during the
Phase 1] Confirmation Study at this facility may include:

Limited field analysis of groundwater samples; and

e MWater sample collection, preparation, and shipment;
e Pump testing;

e Swabbing;

e Surging;

.

)

Determination of water levels,

A1l data gathered during hydrologic investigations will be maintained
in serialized field logbooks or on individual sheets as previously
stated. Figures 6-6 through 6-9 are examples of field data sheets
which may be used by E & E field personnel,

6.3 SOIL BORING DATA

For each boring and well installation, a field log must be com-
pleted by the geohydrologist supervising the operation. The completed
log describes the operation, identifies any analyses conducted with
findings, and provides a graphic description of the geohydrological
environment encountered. The field logs become part of the permanent
site file and must be kept in a secure location., Figures 6-10 and
6-11 are examples of the typical field log sheets used by E & E
personnel,



DEPTH TO WATER j 0 035

Well Name/Number Date

Time (M1litary)} #1 42 #3 #4

Name of Operator

1.0, of Equipmeot {Vehicle or Iron Horse Humber)

Date of Last Calibration To be Calibrated (Date)
Corraction Factor Measuring Point (MP)
Land Surface Datym (LSD) to MP (Units)

Depth to Water (OTW) from MP  (If measurement is within D.1% of subsaquent -~
measurement, only 2 are necassary)

#1 #2 3 FL3

In reading (1) (Units)

OQut reading (Units)

Add or subtract {2)

from Out reading {Units)
T sum of {1) & (2) {Units)

MP to LSO {Units)

OTW from LSD {Units)

Carrection factors

of equipment {Units)

Corrected OTW )

from LSD {Units)

Tool used to obtain DTW (flcat switch, magnesium (copper) screw, transducer --
if transducer, Tist range and serial number)

Other equipment used (digital multimeter, recorder, etc,} List as appropriate
make madel serial number

calibrated calibration date

Procedure mumber used

Altitude of MP {Units) Altitude of water level {Units}

Comments

Figure 6—6 DEPTH TO WATER FIELD LOG SHEET

6-8
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MONITORING EQUIPMENT

Well:

Date:

Tima: {Time Reference)

Name of Qperator:

1.0. of Tagging equipment (vehicle) and/or cable reel Ho.

Ser{al Number of transducer:

Range of transducer: _ 0 ta {Units)

CaTibration of transducer: ’ (mv/ft or av/m)

Voltage to transducer (measursd at power supply output with transducer

attached):

MillivoTts or volts as related to bargmetric pressure {ie barometric pressure
may be 26.73 but is printed on data acquisition system as 2.67v. Therefore
entry would be 2.67v = 26.73 inches of Mercury:

Other equipment used {type, Serial Number, when calibrated)

Frmt/ up My MY Change?

1/ Indfcate which unfts

2/ Per interval or per unit

Figure 6—=7 MONITORING EQUIPMENT FIELD LOG SHEET

b TRANSDUCER CALIBRATION POINTS
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Swabbing-bailing test form Hole Area
Observed by. Date:
Hole depth diameter Cased interval
Perforated intervals Tested interval
Water levels measured with
Measuring paint 1s which 15 belaw land surface.
Static water level below measuring paint.
BAILING TESTS N
Type af baller length diameter (ID)
capacity
SWABBING TESTS
Method of measurement (barrel, tank, etc.)
Tank dimensyans: Width lsngth haight
Capacity: 1= a.1= 0.01 =
Measuring point _ -
Depth Casing set Depth swabbing fram
Weight of fluid at end af cleanout ft.

Bailer Water Depth to t', time
Time ar swab remaved water below since dis-
trip na. MP charge stopped

Remarks
(temperature, color,
speci1fic conductance,

etc. of sampie)

-

Figure 6—9  SWABBING-BAILING TEST FIELD LOG SHEET
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E & E Drilling and Testing Ca., Inc.

FIELD LOG OF BORING
ANDWELL INSTALLATION:

PROIECT NUMBER AND MAME: BORING/WELL Mo :
PROJICT MANAGER: SURFACE DEPTH
ELEVATION: OF HOLE:
LOGAED BY:
BOAING weLL CASING MATERIAL:
DIAMETER? DIAMETER:
BORING METHOD: FIELD CHEMIST:
HAMMER WY, (R DRILLAA:
OROPF {inaiua): STARY TTME: COMPLETION TIME:
DATE: DATE:
L SAMPLING RECORD “ MATERLALS RECORD
TYPE OF ANALYSIS DESCAIPTION
. QUANTITY
NysMBER | INTERVAL DV‘T v l v i vl | rr—p—
TOTAL CORING {PT}
NUMBER OF SPLIT SFPOON SAMPLES
TOTAL CASING (FT)
IOYAL SCREEN {FTY
NUMBER QF CAPS AND/OR PLUGS
SAND-LE Na,___
BENTONITE:LP Nao,
CEMENT-LF Na
SECURITY Car (Y ORN]
MRLLDEYELQPFMENT (Y OR M)

LOCATION DIAGRAM:

Figure 6—10 FIELD LOG OF BORING AND WELL INSTALLATION
(Form 1)

6-12
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E & E Drilling and Testing Co., Inc.
FIELD LOG OF BORING
AND WELL INSTALLATION

ORAPHIC LOG

DEFTH {FT)

- PROJECT MUMBER AND NAME: DONING/WELL NO.1

2|2z :

AERE It

ARE] 543

R ERE ggz -
- zw|3 |E

2 [} -l “28 —

PR E r-.; OESCRIPTION -‘53 E

JHE I

a a 1a

o

Figure 6~11 FIELD LOG OF BORING AND WELL INSTALLATION.
(Form 2}
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6.4 SURVEY DATA

A1l site surveying will be recorded at the time of the work in
either the site logbook or a separate bound logbook, and retained in
the secured permanent site file. All entries will be made in ink,
with errors indicated by a single line through the initial entry fol-
Towed by the corrected entry and the initials of the person making the
correction. '

A1l surveying will be conducted to an accuracy of 0.01 feet
+ 0.005 feet, thus enabling static water level measurements to be used
to determine groundwater flow directions.

6-14
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7. SAMPLE NUMBERING SYSTEM

7.1 PROJECT IDENTIFICATION

Project management is a complex and demanding process that
requires an established framework to track a project's progress.

E & E has established a Work Breakdown Structure (WBS) management plan
which is at the heart of project cost control and tracks a project's
progress through the identification of discrete tasks or elements,
each with its own specific identification number, The overall project
will have a six-digit alphanumeric code called the project number
sequentially followed by specific task and subtask codes. All work
performed or expenses incurred for the project will be attributed to
one of the specific task or subtask codes, thereby enabling easy
tracking of the project's progress and cost.

For this facility, specific task and subtask codes will be
assigned for the different work segments (i.e., drilling of monitoring
wells, sampling of groundwater, etc.) following approval of the work
plan and receipt of an authorization to proceed from the Air Force.

7.2 SITE IDENTIFICATICN

A1l environmental monitoring and sampling sites will be identi-
fied using the Air Force's standard format of a nine-digit, alphanu-
meric code consistent with that required for compietion of AF Form
2752. The identifier will be made up of the installation code, fol-
lowed by the sampling site type code and site location number., Al
documentation for a specific site will include the site identification
code for ease of tracking.

7-1
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7.3 SEQUENCE NUMBER

A1l samples collected during the projec} will be identified with
an eight-digit alphanumeric code consistent with that required for
completion of AF Form 2752, A1l documentation referencing samples
taken will be identified using this system. The sample numbers will
classify the sample as to the method and type of sample and the
calendar year, and will sequentially identify each sample taken.

7.4 SPLIT SAMPLES

If required, sample splits will be obtained, one portion to be
retained by the client and one portion to be sent to £ & E's Analyti-
cal Services Center (ASC) for analysis. Identical sample numbers will
be attached to the two (or more) containers and documented in the site
logbook. All sample splits will be retained under standard chain-of-
custody procedures until they are relinguished to authorized person-
nel.

7.5 FIELD QC SAMPLES

‘Additional samples taken in the field are used to evaluate both
sampling and analytical methods. The three basic categories are
blanks, duplicates, and spiked samples. Field spikes are rarely used
because complicated manipulations of measured volumes of solutions are
undesirable in the field. General criteria are that there will be
one blank sample for each 20 field samples, or for each batcha which-
ever is smaller. Approximately one in 10 samples will be takéﬁ in
duplicate. The actual quantities and types of QC samples will be
decided by the project manager in consultation with the ASC manager.
QC samples will be labelled, preserved, transported, and secured in
exactly the same manner as samples (see Sections 12 and 13).

Field Blanks
Various types of blanks are used to check the cleanliness of

field handling methods. Because field conditions cannot be as
rigorously controlled as they are in the laboratory, positive field
blank values are not to be subtracted from sample results. It is not
possible to set rules for treatment of field blank results which show
a degree of contamination. This is the responsibility of the project

7-2
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manager ‘and the ASC manager, and they will decide to qualify or reject
data taking into consideration all factors in a sampling and analysis
project. It is possible to design blanks to monitor each and every
stage of a sampling exercise: bottle cleaning, sample equipment
cleaning, sample collection, transfer to bottles, bottle decontamina-
tion, packing, and shipping. Usually, only two types of blanks are
used: the transport blank and the field equipment blank {sometimes
called the transfer blank or rinsate blank). Field staff may add
blanks if field circumstances are such that they consider normal pro-
cedures are not sufficient to prevent or control sample contamination,
or at the direction of the project manager. Rigorous documentation of
all blanks in the site logbooks is mandatory.

Transport Blanks

Transport blanks are blank samples designed to demonstrate that
the transport of sample bottles to and from the field does not result
in sample contamination. One of eachltype of the prepared bottles to

be used during sample collection is filled with pure water, capped,
and labelled. The project manager may or may not inform the labora-
tory that this sample is a blank. If the laboratory is not informed,
it is permissible to put false identifying information on the label.
If this is done, then the project manager must be responsible for
preparation of the final report to the client or agency so that the
information on that blank does not show up as a mysterious additional
sample. Full documentation must be made in the site logbook.

The blank sample is transported to the site, unpacked, carried
into the sampling area, labelled, decontaminated, packed, and shipped
back to the laboratory. As far as possible, it should receive the
same treatment as a real sample except that the bottle is not opened
at any time.

Field Equipment Blanks

Field equipment blanks are blank samples (sometimes called
transfer blanks or rinsate blanks) designed to demonstrate that sam-
pling equipment has been properly prepared and cleaned before field
use, and that cleaning procedures between samples are sufficient to
minimize cross contamination. If a sampling team is familiar with a

7-3
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particular site, they may be able to predict which areas or samples
are likely to have the highest concentration of contaminants. Unless
other constraints apply, these samples should be taken last to avoid
excessive contamination of sampling equipment.

Field equipment blanks can be taken before the sampling apparatus
is used to collect any samples at the beginning of the day. In this
case, the blanks are used to test the initial preparation of the sam-
pling apparatus. The sampler (bailer, split spoon, coliwasa, etc.) is
rinsed with pure water (or, in some cases, solvent) and the rinsate is
collected and treated as any other sample, Alternatively, or in addi-
tion, field equipment blanks can be taken during a sampling run, fin
which case they serve to test the efficiency of the field cleaning
procedures used to prevent cross contamination. The equipment is
cleaned in the recommended way, then rinsed with water (or solvent),
which is then collected. In either case, it is the responsibility of
the project manager and the ASC manager to interpret the results and
reject or qualify data accordingly.

Duplicate Samples
Approximately one in 10 samples will be taken in duplicate,.
Duplicate samples are identical samples {same place and time, or

immediately consecutive) placed in identical containers and treated as
normal samples. For the purpose of data reporting, one is arbitrarily
designated the sample, the other as the duplicate, Both sets of
results are reported (not averaged) to give an indication of the
precision of the sampling and analytical methods.

The project manager decides which samples are to be duplicated
and whether or not to inform the laboratory. If the project manager
wishes to make an assessment of the laboratory's precision without the
laboratory's knowledge, the duplicate sample can either be labelled
simply “"duplicate" or with some false identifying information (e.g., a
non-existent monitoring well identification number). In this case it
is the project manager's responsibility to assess data quality on the
basis of the duplicate results.

7-4
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8. DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS

8.1 DRILLING

E& E employs a wide range of soil and rock boring techniques,
including those using drive casing; both solid- and hollow-stem
augers; water, air, and mud rotary and reverse rotary drills; and
cable tools. The data requirements for a given well dictate the size
and depth of the well, the materials to be used in its construction,
and, ultimately, the method of its installation. Table 8-1 lists some
available drilling methods and their limitations,

E & E's approach to well drilling and boring design will depend
on the specific nature of the past operation, the present data needs,
the current environmental setting at each site, and any projected
remedial actions. The drilling program will have detailed specifica-
tions of procedures and techniques for well and boring location, type,
and design; sample collection, preservation, and transportation;
analytical procedures; and chain-of-custody control. The use of such
specifications will avoid the "hit-or-miss" approach that is typicatl
of less sophisticated programs and will eliminate hidden costs.

Soil samples will be taken every 5 feet (unless otherwise speci-
fied by the Air Force} and at every change in strata by driving a
2-inch outside diameter, 2-foot-long split-spoon sampler. Samples
will be inspected in the field by a qualified hydrogeologist who will
establish site stratigraphy and geologic trends. All field data will
be documented in a well log (Figure 8-1) that will be presented to the
Air Force. The driller will be required to keep a similar log to
serve as a cross-check of the accuracy of the field notes. Represen-
tative portions of each sample will be retained in labeled jars.

8-1
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Table 8-1

SOME AVAILABLE DRILLING
METHODS AND THEIR LIMITATIONS

Method

Assets and Limitations

Drive casing

Hollow-stem
auger

Hydraul 1c
rotary

Air rotary

Cable tool

Inexpensive and excellent for shallow, small-
diameter wells. Vertical samples can be obtained
by split-spoon and Shelby tube samplers with rela-
tive esse. Equipment is mobile and can be moved
to virtually any location. Equipment can be ab-
tained with coring capabilities. However, the
method 1s relatively slow and 1s limited to about
100 to 150 feet in depth. A supply of drilling
water is necessary. This water is introduced
into the boring, thus creating potential crosa-
contamination or dilution problems. Trouble can
be encountered with boulders and coarse gravel,

Inexpensive and particularly well-suited to
shallow wells in unconsolidated formations. ©Drill
rigs are highly mobile and easy to set up. No
drilling fluid or washwater is required. Soil and
water samples and bedrock cores can be taken
through hollow-stem rigs. However, drilling
depths are limited to 100 to 150 feet--often less
in tight formationa or coarse gravels, If boul-
ders are encountered, it 1s usually necessary to
abandon the hole.

Fast and well-suited to drilling larger-diameter
wells 1n consolidated and unconsolidated forma-
tiona. Much greater depths can be attained by
this method. Core samples can be collected. The
chief drawbacks are the expense, complexity of
equipment operation, and difficulty in obtaining
undisturbed soil samples. In addition, a supply
of drilling water is necessary. This water is
introduced into the boring, thus creating poten-
tial cross-contamination or dilution problems.

Similar to the hydraulic rotary, this method has
the added advantage of not having to use drilling
fluida while offering.the versatility of being
able to use a conventional roller cone bit and mud
pup. Air rotary is probably the fastest drilling
method available. However, the borehole size
generally is limited to eight inches.

Relat ively simple to operate and can be employed
to drill large-diameter wells in consolidated and
unconsolidated formations. Core samples can be
collected. However, tends to be slow and drilling
water may dilute formation water.

recycled paper
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Bedrock cores are obtained by the use of diamond-tipped core bar-
rels. All cores will be retained for future study, which may include
microscopic examination of rock thin sections under a petrographic
microscope to determine rock type, extent of microfracturing, and the
like. Knowledge of these properties could aid team hydrogeologists in
assessing the likelihood of the bedrock regime's acting as a conduit
for off-site migration of contaminants. All drilling and boring will
be conducted with strict adherence to ASTM standards, if applicable.

If drilling is conducted in areas suspected of being contaminated
by volatile organics, samples of drilling spoils will be collected and
placed in 50-mL vials with Teflon-coated septa. "Head-space”" samples
will be withdrawn and field-screened, using a Century Model 128 OVA,
to estimate total volatile organic contamination. These data
subsequently will be used to help delineate the vertical extent of
contamination, establish the interval over which the well will be
screened, and help characterize the contamination in order to
determine the level of respiratory protection required on-site.

Stringent safety requlations will be adhered to by all E & E per-
sonnel and subcontractors. An in-depth description of the E & E
corporate health and safety program, which will be followed by person-
nel working on Air Force projects, can be provided upon request.

8.2 SOIL SAMPLING

S0il samples will be taken at 5-foot intervals or, if warranted,
on a continuous basis using split-spoon samplers., Shelby tube samples
of undisturbed soil will be obtained for laboratory analysis of param-
eters such as hydraulic conductivity, shearing strength, and porosity.
Bedrock will be obtained using diamond-tipped core barrels. The bed-
rock cores may be taken to the depth at which the well will be
screened.

As soil samples are taken from the split spoon, an QOVA will be
used to "sniff" them for the presence of organic vapors. Samples will
be forwarded to E & E's ASC for additional evaluation, either as
composite or discrete samples.

A1l soils will be classified on-site by a geclogist using the
Unified Soil Classification Scheme.

recycled paper ecology and environment
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Each containerized soil sample to be used in a composite will be
sieved through a No. 8 mesh screen to remove stones and debris.
Screening will be accomplished using a Teflon scraper to force
material through the screen. This insures that the sample weight is
not distorted by stones and debris with respect to any compound that
may be present. The screened sample will then be weighed and returned
to its original container for storage until ail soil samples have been
screened. The weight of the screened samples will be recorded for
future use.

A portion of each screened sample will then be weighed to provide
equal portions for the homogenization step. The weighed portions will
be mixed thoroughly in a prepared 16-ounce sample bottle using a
spatula. A homogeneous mixture will be attained by stirring the
sample at least 10 to 15 times. The mixed sample will then be placed
on a Teflon sheet and shaped into a rectangular form of even thick-
ness. The rectangle will then be quartered: two diagonal quarters
will be combined as the client composite; the alternate diagonal
quarters will be combined as a storage composite. For storage, the
composites will be placed in prepared containers, sealed, and accomp-
anied by appropriate sample control records. The storage composites
will be held at the ASC in a secured storage area until the project is
complete,

The soil composites for volatile organic analysis will be pre-
pared in the following manner, During field operations, a portion of
each soil sample will be placed in a 40-mL borosilicate vial, Equal
portians of soil will be removed from each vial and placed in the com-
posite vial. The composite samples will then be mixed quickly and the
vial sealed.

More detailed soil contamination data will be required if soils
cantaminated with hazardous materials are to be excavated and removed
to approved disposal facilities. For this type of investigation, the
surface of the disposal site will be surveyed and gridded into areas
of approximately 1,000 square feet. (Grid size may vary, depending on
the nature of the site and underlying soils.) A borehole will he
installed at the center of each grid square; soil samples will be
taken at the ground surface and at 5-faot intervals until the appro-
priate depth has been reached. This depth may vary from as

85
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Tittle as 5 feet in areas underlain by compact clays to as much as 100
feet in areas underlain by coarse sand and gravel. The result of this
type of study is a three-dimensional representation of the soil
beneath the site to the appropriate depth, with contaminant data for
each block.

Surface water drainage channel soil samples will be taken to a
depth of 12 inches, typically at 50-foot intervals, to a distance of
150 feet from the site boundary along each channel.

8.3 MONITORING WELL CONSTRUCTION AND COMPLETION

Upon completion of the borehole, team hydrogeologists will super-
vise the installation of the monitoring well(s). The type of mate-
rials used in well construction will vary according to data require-
ments. For example, in a shallow, unconsolidated glacial aquifer con-
taninated by volatile organic contaminants, the project team normally
would specify 2-inch diameter PVC pipe with threaded joints. If con-
tamination by certain ketones or aromatic compounds is suspected, it
may be necessary to specify stainless steel casing in order to elimi-
nate potential chemical reactions that could occur if PVC were used.
A Johnson-Keck submersible pump would be specified for purging and a
Teflon bailer would be specified for sampling. Other variables could
include the length of well screen, screen slot size, type of backfill
to be used, type and length of seal or grout, and type of well secur-
ity to be used., All variables will be considered carefully and the
best design for the job will be presented to the USAF-OEHL project
engineer for approval.

Figure 8-2 shows three alternative types of monitoring wells,
each designed to address a different set of data requirements:

e Fully screened wells are used to enable the hydrogeologist to
obtain a composite sample of groundwater to establish compli-
ance points and detect the presence of any aquifer contamina-

tion. Their use also is recommended in conducting pumping
tests to obtain accurate measurements of aquifer response.

e Bedrock wells enable selective sampling of the bedrock aquifer

in order to measure groundwater quality and to evaluate the
interaction between bedrock and unconsolidated aquifers.

3-6
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¢ Fixed-level wells are utilized to take isolated samples from
individual strata suspected of containing contaminated ground-

water, These wells also can provide an early warning system
to detect the movement of contamination into isolated,
pollutant-free aquifers. Great care will be taken to preclude
the possibility of cross-contamination of aquifers by care-
fully reviewing geologic and geophysical data, conducting
field analyses of soil samples for contamination, and the
placing of grouting material at confining Tayers.

When drilling in a potentially contaminated environment, it will
be necessary to collect and dispose of drilling spoils and washwater
and to dispose of or properly decontaminate protective equipment.
Furthermore, to prevent cross-contamination between wells, it will be
imperative to decontaminate all drilling equipment between wells {see
Section 11.1). This may necessitate steam cleaning the equipment,
rinsing it with a solvent, and then subjecting it to a second steam
cleaning., Subject to all pertinent local, state, and federal regula-
tions, decontamination wastes will be containerized and all contami-
nated wastes generated on-site subsequently will be removed to an
approved disposal facility by a licensed hazardous waste hauler,

Unless otherwise specified, E & E will design all wells as per-
manent sampling locations. Therefore, care will be taken to locate
the wells so that they may be incorporated into future monitoring and
remedial operations. Concrete caps and protective, Tockable steel
casings will be installed around each well, thus reducing the possi-
bility of vandalism while insuring sample integrity.

A1l well casing top elevations will be surveyed to an accuracy of
+0,01 feet, thus enabling static water level measurements to be used
to determine groundwater flow directions.

A1l drilling operations, installation procedures, sampling data,
and waste disposal operations will be fully docunented in bound field
books to assure that the highest degree of care has been taken in com-
pleting all required work.

recycled paper ecology and environment
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8.4 WELL DEVELOPMENT

At least 48 hours after internal mortar placement, the monitoring
wells will be developed according to procedures prescribed below.

Well development will be conducted using either a submersible pump,
airlift methods, or a bottom discharge bailer, with or without a surge
block. The wells will be drilled without the use of drilling fluid
and a minimum of five times the amount of the standing water volume in
the well, including the well screen, casing, and saturated annulus
(assuming 30% porosity), will be removed. Wells will be developed
until the well water .is ciear to the unaided eye, the sediment thick-
ness remaining in the well is less than 5% of the screen length, and
the five well volumes (described above) have been removed.

Well development also will include washing the entire well cap
and the interior of the well casing above the water table using only
water from that well. The result of this operation will be a well
casing that is free of extraneous material (grout, bentonite, sand,
etc.) inside the riser, well cap, and blank casing between the top of
the well casing and the water table. This washing will be conducted
before and/or during development, not after development,

The following data will be recorded as part of well development:

e Well designation;
o Date(s) of well installation;
e Date(s) and time of well development;

e Static water level from top of well casing before 24 hours
after development;

& Quantity of water lost:
- During drilling and

- During fluid purging;

8-9
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¢ CQuantity of fluid in well prior to development
- Static water level and
- Contained in saturated annulus;

e Field measurement of pH before, twice during, and after
development;

o Field measurement of specific conductance before, twice
during, and after development;

e Depth from top of well casing to bottom of well (from
diagram);

¢ Screen length (from diagram);

¢ Depth from top of well casing to top of sediment inside well,
before and after development:

e Physical characteristics of removed water, including changes
during development in clarity, color, and particulates;

e Type and size/capacity of pump and/or bailer used;

e Description of surge technique, if used;

¢ Height of well casing above ground surface; and

o Quantity of fluid/water removed and time of removal,

The water removed from a well during develomment will be stored

on-site in bulk containers or drums for proper disposal if the water
is contaminated,

8-T0
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8.5 GEQPHYSICAL LOGGING

A1l boreholes for monitoring wells will be geophysically logged
for the purpose of cataloging and correlating lithology and strati-
graphy. Because the boreholes will be drilled without the use of
drilling fluids, it is recommended that calibrated nuclear logs, such
as neutron and gamma-gamma, along with natural gamma logs, be used.
Electric logs, such as spontaneous potential and resistivity, cannot
be run due to the lack of drilling mud and, although there may be some
water in the drill hole, it is not anticipated that the water height
will be sufficient to allow meaningful surveys to be performed.
Nuclear logs will supply information pertaining to lithology, stratig-
raphy, total porosity or bulk density, and moisture content. The
advantage of these logs is that they can be used in either cased or
uncased boreholes. As a cost-saving benefit, E & E recommends that
all geophysical logging be performed upon completion of all well con-
struction, to minimize standby costs.

Table 8-2 contains a summary of log applications that may be used
for this project, and the types of information that may be obtained
from each.

8-11
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Table 8-2

SUMMARY OF LOG APPLICATIONS

058

Required Information

Widely Available Logging
Techniques that Might be Used

Litholegy and stratigraphic
correlation of aquifers and
associated rocks

Total porosity or bulk
density

Location of water level or
saturated rones

Electric, sonic, and caliper logs
in open holes; nuclear logs in
open or cased holes

Cal ibrated sonic logs 1n open
holes; calibrated neutron and
gamma-gamma logs in open or
cased holes

Electric, temperature, and fluid
conductivity in open holes or
inside casings; neutron and gemma-
gamma logs in open holes or out-
side casings -

recycled paper
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9. AQUIFER TESTING

The movement of groundwater and any associated contaminant plume
through an aquifer is controlled by the physical characteristics of
the medium and the hydraulic head gradient. Changes in the potentio-
metric surface caused by the pumping of local wells can be evaluated
to determine formation permeabilities, specific yield, drawdown, and
extent of cones of depression. All of these properties are important
in assessing the potential impact of a contaminant plume on local
groundwater quality. Artificial changes in the hydraulic head caused
by withdrawing water from the aquifer can locally distort the
potentiometric surface and alter the flow direction of a contaminant
plume. Proper placement of a pumping well may locally lower the water
table, effectively isolating a potential source of contamination from
contact with the groundwater. A pumping well situated in a contami-
nant plume can be incorporated into a remedial action plan to remove
the contaminated water for treatment purposes. A pumping well also
can be used as a diagnostic tool to determine the hydraulic connection
between adjacent aquifers in order to aid in the siting of proposed
landfills, lagoons, and waste storage sites.

By interpreting the aguifer response to any of a variety of field
tests, E & E hydrogeologists infer data pertaining to transmissivity,
storativity, and boundary conditions, as well as data pertinent to the
movement and extent of contaminant plumes.

Existing wells will be used whenever possible to reduce project
costs. Generally, a well diameter of at least four ihches will be
needed. Three or more observation wells usually will be specified,

9-1
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The wells will provide the water table data for varying distances from

the pumping well, which will be used to determine the size and shape

— —

of the cone of depression and the aquifer transmissivity.
E& E will supervise the design and installation of suitable
wells., Pumping wells will be of sufficient size to accommodate stand-

s

ard submersible pumps and generally will be screened over the entire
saturated thickness of the aquifer. Observation wells will be sited
to provide the data thought to be necessary and will be screened in
the proper strata to accurately gage the aquifer response to pumping,
Normally, a pumping test will be conducted as a 72-hour step-
drawdown test. E & E personnel will monitor the wells for the full
duration of the test (discharge rates will be measured by a free dis-
charge pipe orifice or by a commercially available flow meter).
Hydrogeologists will evaluate the data using type curves for both
time-drawdown and distance-drawdown solutions. The methodologies
pioneered by C.V. Theis in 1935 will be used to analyze confined aqui-
fer situations; the methodologies developed by S.P. Neuman in 1975

will be used to analyze unconfined aquifer systems,
When pumping tests are conducted in contaminated environments,
periodic sampling will be conducted to enable E & E hydrogeologists to

.

assess changes in pollutant content and to determine the effects of
pumpage ¢n the contaminant plume. The discharge of contaminated
droundwater generated by a pumping test may need to be contained or
may require a National/State Pollutant Discharge Elimination System
permit from the appropriate regulatory agency if it is discharged to a
sewer or to a body of surface water, £ & E will assist in the acqui-
sition of any required permits.

On a smaller scale, individual piezometer wells can be used to [
conduct in-situ permeability tests. Such tests invelve creating an
instantaneous head change in the piezometer and then recording head

recovery versus time as the water level gradually returns to its
static condition. In-situ permeability tests are of two types:

"slug" tests, in which a volume of water is instantaneously added, and
"bail" or “"pump” tests, in which a volume of water is instantaneously
removed. The method that E & E most commonly uses to interpret these

— -’F- P "
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data and derive a permeability number is the method of Hvorslev*,
which uses time/head-change data to graphically calculate a factor,
To, "basic time lag." Then, for a piezometer screen length of L, a
sandpack radius of R, and a well casing radius of r, the permeability,
K, is defined as:

rZin (L/R)
2L T,

The computation of K for each piezometer allows a hydrogeologist to
compute the actuatl rate at which the groundwater (and thus contami-
nants) leaves the site by applying the following version of the common
Darcy equation for groundwater flow:

Q = KiA,

where Q is groundwater discharge; K is permeability; i is hydraulic
gradient (derived from piezometer water levels): and A is cross-
sectional area perpendicular to flow.

A typical aquifer test will include collection of background data
for siting purposes, installation of a discharge well and three obser-
vation wells, monitoring to establish background conditions, perfor-
mance of a 72-hour pump test, and interpretation of the results.

*Hvorslev, M.J., 1951, "Time Lag and Soil Permeability in Groundwater
Observations,"” United States Army Corps of Engineers, Waterways
Experiment Station Bulletin 36, Vicksburg, Mississippi.
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10. GROUNOWATER MONITORING AND SAMPLING

10.1 GROUNDWATER LEVEL MEASUREMENT

Water levels will be measured at all monitoring wells and surface
water staff gaging stations on a monthly basis. Work will be per-
formed in accordance with established safety requirements by either
contractor or subcontractor personnel, All measurements will be taken
to within 0,01 foot.

The top of the interior casing of all monitoring wells will be
marked at one point, which will be surveyed to determine its eleva-
tion. The depth of the water table below the top of the casing will
be determined by a steel tape or electric water level indicator. Al
equipment will be decontaminated between wells to prevent cross- con-
tamination.

10.2 SURVEYING OF WELLS

Following completion of the installation of the final well, each
installed well location will be surveyed to determine map coordinates
(Univeral Transverse Mercator, State Planar, or latitude/longitude) to
within one meter and entered onto a site map. Elevations of both the
ground surface and the top of the well riser will be surveyed to
within 0.01 foot (+ 0.005 foot if possible) using the National Geodata
Vertical Datum of 1929. These data will become part of the permanent
site file.

10.3 ON-SITE ANALYSIS

Groundwater sampling and analysis will involve the following
steps:

10-1
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Measurement of the static water level;
Purging of several well volumes;
Acquisition of the sample;

On-site analysis: and

Off-site analysis (see Section 10.4).

Before any water is drawn from a well, the static water level
depth from the top of the casing is measured, then the well is purged.
If the well can be completely dewatered, the purging process consists
of removing a volume equivalent to twice the volume of the standing
water originally contained within the monitoring well plus the sur-
rounding sand or gravel pack, if present. If the well cannot be
dewatered (because the specific yield is relatively large), the purg-
ing consists of the removal of at least five standing volumes (possi-
bly more, depending on the results of pH and specific conductivity
testing conducted on the purge water in time series). The values are
time plotted and the purging process is considered complete when the
values have stabilized. In most cases, a submersible pump is used to
accomplish this purging. The most versatile pump of this type is the
small-diameter stainless steel Johnson-Keck pump, which is battery
operated and small enough to fit into two-inch diameter wells,

To avoid sample cross-contamination, E & E uses bailers
constructed of Teflon, PYC, or stainless steel. FEach bailer is
thoroughly decontaminated before it is used in the next well. Bailer
size depends on the requirements of each proiect. The bailers are
constructed of Teflon-extruded, heavy wall tubing and are plugged at
the bottom with a short length of Teflon-extruded rod (no glue is
used). Water enters the bailer both from the open top and from the
bottom through a 3/4-inch hole. It is prevented from flowing out of
the hole by a one-inch glass marble, which rests in a conical seat
machined into the top of the plug.

On-site analysis is generally restricted to pH, conductivity, and
surveys for organic vapors. pH and conductivify are routinely checked
during purging operations to determine steady-state conditions
between the water within the well column and the existing groundwater.
In areas of potential contamination, a flame fonization or photoioni-
zation instrument is routinely used to survey the groundwater during

10-2
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purging and the water samples for organic vapors in order to determine
the potential health hazards.

10.4 SAMPLING FOR OFF-SITE ANALYSIS

Sampling of groundwater for off-site analysis is conducted in the
sane manner as sampling for on-site analysis as described in Section
10.3, with the addition that the water samples are containerized and
shipped to an outside laboratory for analysis as described in Sections
12 and 13.

10-3
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11, DECONTAMINATION PROCEDURES

Decontamination of personnel and egquipment is an important ele-
ment of site safety operations. Proper decontamination prevents
sample cross-contamination and contamination of personnel, vehicles,
and the public; moreover, it supports quality control, Decontamina-
tion at the site involves the use of field decontamination stations
for personnel, equipment, and clothing.

The decontamination process is designed to control the spread of
contaminants to clean areas by physically removing or chemically
neutralizing the contaminants., The following subsections delineate
the basic decontamination processes for various pieces of field equip-
ment and describe a sample personnel decontamination set-up for a
Level B or C site. The actual decontamination layout is generally
site-specific but would include most, if not all, of the described
stations. A Level D site would involve less protective clothing and
fewer stations.

Decontamination procedures normally take place in the contamina-
tion reduction area (see Figure 11-1), In this area, all equipment
which entered the site is cleaned prior to moving off-site and outside
of the contamination control line. Table 11-1 identifies various
decontamination wash solutions which can be used depending on the
site-specific hazards encountered.

11,1 DORILLING, SOIL SAMPLING, AND MONITORING WELL INSTALLATION

Prior to use in the field, and between sampling locations, all
equipment, including the full auger rig and all auger flights, will be

11-1
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decontaninated using the following cleaning procedures. At least 200
feet of auger will be dedicated to the rig prior to the initiation of
drilling. Drilling will be carried out on a plastic tarp pad, nomi-
nally 20 by 20 feet., Drill cuttings will be collected on the pad dur-
ing drilling. Once a hole has been completed, the used augers will be
fully cleaned on the pad and the washings will be collected in the
cuttings on the pad. The cleaned augers will be returned to the work-
ing rig,

The equipment washing procedure is as follows:
o The auger flight will be steam-cleaned.

e The auger flight will be fully rinsed with methanol, an
organic solvent that is easily volatilized, is not a priority
pollutant, and therefore cannot introduce extraneous contami-
nation to the site,

e The auger will be thoroughly rinsed with distilled water and
allowed to air-dry.

A1l s0il sampling equipment including split spoons, stainless
steel spatulas, screens, and pans will be decontaminated by washing in
laboratory-grade detergent, rinsing three times with tap water, rins-
ing with either pesticide-grade acetone or methanol, and then rinsing
with ASTM Type I water, The equipment will be air-dried prid?nio
repeated use, If weather conditions or other factors prohibit air-
drying, the equipment will be dried in an oven at 105°C for 15 minutes
and allowed to return to room temperature prior to use,

11,2 WELL OEVELOPMENT AND AQUIFER TESTING

A1l equipment used during well development and aquifer testing
will either be cleaned/decontaminated or new prior to placement into
the well, Equipment such as submersible pumps will be thoroughly
decontaminated using the procedures identified in Section 11.1
Several items such as monofilament line, rope, and tubing purchased
new will be rinsed with ASTM Type [ water.

11-4
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Following completion of well development and aquifer testing at
each well, the equipment removed from the well will be considered as
contaminated and subject to the same decontamination process or dis-
carded prior to use in another well,

11.3 WATER LEVEL MEASUREMENTS

Water level measurements will generally be taken using a steel
tape or electronic water level indicator. All equipment entering the
well will be washed and rinsed prior to insertion into the well
according to the procedures specified in Section 11.1. Upon comple-
tion of the measurement at each well, the equipment will be subjected
to the same decontamination process prior to use on any additional
wells in order to prevent cross-contamination.

11.4 WATER SAMPLING

Water sampling equipment {pumps, bailers, glass sampling jars,
etc.) will be cleaned prior to use in any sampling work according to
the procedures described in Section 11.1. Following completion of
sampling at a specific point, all equipment will be subjected to the
same decontamination process to prevent cross-contamination between
sampling points.

11.5 SEDIMENT SAMPLING

Sediment sampling equipment such as stainless steel scoops,
sieves, augers, split spoons, and dredges will be subjected to the
same decontamination procedures as other field equipment both prior to
and immediately following use at each sampiing site.

11.6 PERSONNEL DECONTAMINATION

Avoidance of contamination is the first and best method for pre-
venting the spread of contamination from a hazardous site, Every
effort should be made to prevent direct contact with the contaminant.
Careful planning, knowledge of the contaminant, and attention to where
one puts one's hands and feet are all important. Simple common-sense
rules of contamination avoidance include not sitting down, not leaning
against drums or debris, and not putting equioment on the ground.

11-5
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No one should enter a site alone, though all tasks should be
accomplished with as few team members as possible. Thus, exposure is
Timited to a minimum number of team members, and the ultimate process
of decontamination is simplified.

The first step in the decontamination process may well take place
while the team is still on or just off the hazardous site but still in
the exclusion area. This is especially true if there is known heavy
ground contamination. In areas of spills or heavy leachate runoff,
the protective boots will become heavily contaminated. As the team
leaves these areas en route to the personnel decontamination station
(PDS), a boot rinse with a detergent solution (from a pre-positioned
container) will significantly reduce the spread of contamination along
the egress route.

The PDS will be established within the contamination reduction
area upwind of the hazardous substance site, The PDS will be located
between the hot Tine (upwind boundary of the exclusion area) and the
support (clean) area boundary. Figure 11-1 illustrates the organiza-
tion of the field operations area.

The POS provides a controlled decontamnination and undressing sys-
tem designed to avoid the transfer of chemical contamination from pro-
tective clothing or equipment to the individual. It must be estab-
lished before the team enters the contaminated area so that members
can immediately and safely cope with an emergency. Team members must
be briefed on decontamination procedures prior to entering the con-
taminated area. When the team leaves the area, extreme care must be
taken to insure that proper decontamination is performed. Failure to
observe these procedures could result in personal injury.

11.6.1 Organization and Operation of the Personnel Decontamination
Station (PDY)

The project team leader must exercise professional judgment in

determining how the PDS will be organized and what decontaminants will
be used. Factors he must consider include:

o The extent and type of hazard expected;
e Explosive potential;
® Meteoroloagical conditions;

11-6
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o Levels of protection selected; and
o Availability of equipment and supplies.

This section describes the layout of a PDS for personnel dressed in
Levels B and C protection,

Set-up for Levels B and C Decontamination

Figure 11-2 illustrates a POS designed to support personnel work-
ing in Level B or Level C protection. The following is a description
of the PDS Tayout by station,

e Station A - Eguipment Orop: A plastic ground sheet on which
field equipment is placed by returning members of the work
party,

e Station B - Decontamination of Quter Garments: A wash tub
filled with the appropriate decontamination solution.

e Station C - Rinse of Quter Garments: A wash tub filled with a
water rinse.

e Station D - Boot Removal: A bench or stool for personnel to

sit on during removal of the boot covers; and a plastic-1ined
container for disposal of booties.

e Station E - Glove Decontamination and Rinse: A portable table
containing a small bucket of decontamination solution and
water rinse,

s Station F - Boot Decontamination and Rinse: A small bench or
stool for personnel to sit on during decontamination; a wash

tub containing the appropriate decontamination soluticn; a
wash tub containing a water rinse; and a small can for
disposal of masking tape.

11-7



—— rllll¢‘-——\hlll

10 07<

NOILJI31LOHd O ANV 9 73A31 HO4 SAd 40 LNOAVT TVIIdAL Z—L1 embiyg

i

sufl Jon

i E

oougy uodog TOVIM uo3ag

uwy 21472 PI?IA

83AQ( uwoady Bloo0qg (ivug

[
fuoy -1eg-ze sanL werA 22

{074 wiwax) o199y Piosa

1enomay voejday 1vamdynby
1uswen tenoway odel v uodeq jveq Y030 PA0TD
A9qqny (g 19A07) 4 k]
] aanoaluoy) yueg
o0 exueIelg 29394 40t
usy Cen-(
(1.4
NOILIIYIG ONIM,
ASHH
pIV + Pr—— -~ UL A yoqusydeay
ELER ¥ | PI® to310)
Jeevapay 1914 gAY
A r 1 n

|uy] 304

E
@
E
m
]
T
=
=
-]
-
ol
2
<]
1
i
uey
“tvo i
uay
1encway
on0]
¢ 1004
qnL
ey oﬂ
—
voady —
9300
eanoqy
1] tosupy
qny,
evy
uoidy ’
LELLY]
|aADT )
'] [LLED ]
g
Jpaaety
._M..n_e W.
u
Y Tupmed gnig MW
°
>
o
(4



10 g3

¢ Station G - Boot and Quter Garment Removal: A bench or stool

to sit on during removal of boots, aprons, and gloves; and
three 32-gallon plastic-Tined containers for segregating
boots, aprons, and gloves.

e Station H - Removal of Respirator: A portable table approxi-

mately 30 meters upwind from Station G on which the self- con-
tained breathing apparatus or air-purifying respirators are
placed,

e Station I - Removal of Cotton Garments: A 32-gallon plastic-

lined container for disposal of all cotton garments.

e Station J - Field Shower (Optional): A field shower set-up.
If impractical or not available, a wash point (container of

water, soap, and paper towels) should be provided,

e Station K - Redress and First Aid (Optional): A location to
redress and render first aid as necessary. This station

separates the contamination reduction area from the support
{clean) area.

Levels B and € Decontamination Equipment and Procedures

Station A, Equipment such as instrumentation, sample jars, and
sampling devices removed from the hazardous site should be placed on
the equipment drop at this station. The plastic sheet used for this
purpose is positioned on the downwind side of the hot Tine just inside
the exclusion area. Equipment should be decontaminated by PDS
operators only after all work party members have been processed
through the PDS. Gross contamination can be removed from equipment
either by carefully stripping off protective covers such as plastic
bags or through a wash process using an appropriate decontamination
solution and water. Protective covers which are removed from the
equipment can be placed in the same container as the disposable
booties at Station D. Equipment should be thoroughly decontaminated

‘before taking it across the hot line.

‘”llll - T I Em s s 'I'II -/ a & = E e III'I'_IIII [
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Station B, This station is the initial and most c¢ritical step in
the personnel decontamination process. The individual being decon-
taminated should be directed to stand in the wash tub while the PDS
operator, using long-handled brushes, carefully decontaminates all
outer rubber garments. Care should be exercised when decontaminating
personnel wearing Level B and Level C protection to avoid splashing
with decontamination solution.

Station C. This station is a rinse station. Again, the individ-
ual being decontaminated should be directed to stand in the wash tub.
Care again must be exercised in rinsing the rubber garments.

Station D. Prior to crossing the hot Tine, the work party member
should remove disposable booties and place them in the receptacle
located at this station.

Station E, At this station, work party members will decontami-
nate and rinse their gloves. A field table is recommended to elevate
the decontamination and rinse solution to waist height.

Station F. Work party members will sit on the bench provided
while PDS operators will seguentially decontaminate and rinse the
boots. The small container located between Statfons F and G is used
to dispose of all ysed masking tape.

Station G. Work party members will sit on the bench provided and
sequentially remove their boots, apron, and gloves.

Station I. The individual will remove all c¢loth undergarments
such as coveralls, socks, and underwear, and place them in the con-
tainer provided.

Station J. This station is a field shower facility. If a shower
is not available, personnel should as a minimum wash their hands and
faces before leaving the site. Personnel should be instructed that a
shower is required to complete the decontamination process.

11-10

recycled paper ecology and environment

[
1
i

[V

|
i
4
l
l
l
l
;
E
¢

rra




o illli’ - TS Gt BN SN & e ‘I'Il S G N N S m

P‘j:c
j 0 g -\3
Station K. After showering, work party members will redress into
clean clothes and receive first aid (e.g., treatment of minor cuts and

bruises), if required. The individual then leaves the PDS and moves
into the support area.

11.6.2 Preparation of Decontamination Selutions
Ideally, the decontamination solution used should react with and

chemically neutralize the contaminants found at a hazardous substance
site. However, since the contaminants on a particular site will be
unknown in most cases, a decontaminant is more often chosen based on
its ability to physically remove (dissolve or suspend) the contaminant
in question.

In all decontamination operations water is a recommended solvent,
Organic solvents dry the skin and are often more toxic than the hazard
one is trying to eliminate. These solvents also accelerate the
deterioration and penetration of protective clothing. Water, on the
other hand, does not damage protective clothing and does not contrib-
ute to secondary contamination,

It must be recognized that there are no universal decontaminants
and the project team leader will often be required to make a profes-
sional judgment regarding this matter. Table 11-1 lists chemical
mixtures suggested as readily available general-purpose decontami-
nants. Their application and instructions for preparation are also
presented in the table.

11.6.3 Closure of the PDS

When the PDS is no longer needed, it should be closed down by the
PDS operators. Al) disposable clothing and plastic sheeting used dur-
ing the operation should be double-bagged and either contained on-
site or removed to an approved off-site disposal facility, Decon and
rinse solution could be discarded on-site or also removed to an
approved disposal facility. Reusable rubber clothing should be dried
and prepared for future use, (If gross contamination has occurred,

additional decontamination of these items may be required.}) Cloth
items should be bagged and removed from the site for final cleaning.
Al1 wash tubs, pails, containers, etc., should be thoroughly washed,
rinsed, and dried prior to removal from the site.

11-11
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12, SAMPLE HANDLING AND PACKING

12.1 SPLIT SAMPLE PROCEDURES

When split samples are requested, identical sample tags will be
attached by E & E personnel to the two (or more) containers, The
E& £ sample will be clearly marked as such and treated in accordance
with normal procedures, Any other split samples will remain subject
to chain-of-custody procedures until they are relinquished to the per-
son requesting them, E & E personnel alsc may be required to comply
with the custodial procedures preferred by the person requesting the
split samples; these procedures will be complied with on a case-by-
case basis. ATl split samples will be docunented in the site logbook.

12.2 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

In order to preserve sample integrity either for nhysical, chemi-
cal, or biological analyses as well as to have a sufficient volume of
each sample for analysis, all samples will be collected in the appro-
priate containers, preserved when required, and stored at the appro-
priate temperature. Various sample containers (e.g., glass, plastic)
and container sizes will be used, depending on the specific analyses
required. Table 12-1 Tists the sample containers, preservatives, and
holding times to be used to analyze for the priority pollutants listed

- in 40 Code of Federal Regulatfons (CFR) Part 136. Table 12-2 lists

the sample bottles to be used, the volumes, the preservatives, and the
holding times for biological parameters, physical parameters, metals,
inorganic and nonmetallic compounds, and organic compounds. All of
the Tisted sample containers, preservatives, and holding times in the
tables are approved and/or recommended by EPA.

12-1



Table 12-1

RECOMMENDED SAMPLE STORAGE, PRESERVATION,
AND HOLDING TIMES OF PRIORITY POLLUTANTS:

EPA 40 CFR 136

30 o7

Parameter Container#® Preservative Holding Time
Purgeable halocarbons A 4°C 7 days
Purgesble arcmatics A a°c 7 days
Acrolein acrylonitrile A 4°C 7 days
Phenols B 4°c -
Benzidines B 8°C =
Phthalate esters B8 4°c **
Nit rosamines B 4°c -
Organochlorine pesticides and poly- B 4°c L
chlorinated biphenlys (PCBs)
Nitroaromatics and isophorone B 4°c -
Polynuclear aromatic hydrocarbons B 4°C =
Haloethers B 4°C *
Chlorinated hslocarbons B 4°c L
2,3,7,8-tetrachloro-dibenzo-p-dioxin B 4°C il
Purgeables A 4°C 7 days
Base/neutrals, scids, and pesticides B 4°c -

EPA 40 CFR 141: Trihalomethanes (THM) (Drinking Water)

Tap water**# A 4°c 14 days
Open body A a°c 14 days
Key:
A = 40-mlL clear screw-cap septum vials plus caps with 22-mm Tuf-Bond Teflon silicone
B = ?};EZ;llon amber glass bottle with Teflon-lined cap.

*The bottles, vials, caps, and discs listed here are those listed in EPA 40 CFR 136
(Federal Register, December 3, 1979, revised October 26, 1984) and EPA 40 CFR 141
(Federal Register, November 29, 1979).

*#Extracted within seven days and analyzed within 30 days.
*+*IF the tap water 1s chlorinated, 2.5 to 3.0 mg of sodium sul fite (NA25203) per 40 mL
of water sample 1s used unless maximum trihalomethane concentration is to be deter-

mined.

recycied paper
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Table 12-2
RECOMMENDED SAMPLE STORAGE, PRESERVATION,
AND HOLDING TIMES ACCORDING TO MEASUREMENT!
Minimum
Yolume
Required Hold ing
Parameter {mL) Cantainer? Preservative Timed
Biological Parameters
Fecal coliform 100 Autgcéaved Cool, 4°C é hours
'
Total coliform 100 P,G Cool, 4°C 6 hours
Fecal streptococei 100 P,G Cool, 4°C 6 houra
Standard plate count 100 P,G Cool, 4°C é hours
Benthos (macrobenthic - P,G Formalin/ 6 mantha
invertebrates) Glyeerine
Chlorophyll-a 1,000 P,G Filter on-site 3 months
freeze immediately
Phytoplankton 250 P,G 2 mL Lugol's 6 months
Solution {darkneaa)
Zooplankton 250 P,G Formalin/ 4 manths
Glycerine
Physical Parameters
Color 50 P,G Cool, 4°C 24 hours
Conductsnce 100 P,G Cool, 4°C 24 hours®
Hardness 100 P,G Cool, 4°C 6 months’
HNOy to pH <2
Odor 200 G only Cool, 4°C 24 hours
pH 25 P,G In smitu 6 hours
Residue
Filterable 100 P,G Cool, 4°C 7 days
Nonfilterable 100 P,G Cool, &°C 7 daya
Total 100 P,G Cool, 4°C 7 days
Volatile 100 P,G Cool, 4°C 7 days
Settleable matter 1,000 P,G None required 2 days
Temperature 1,000 P,G In situ Mo holding
Turbadity 100 P,G Caol, 4°C 48 hours
12-3
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Minimum
Yolume
Regquired Holdaing
Parameter (mL) Container? Preservative Time?
Metals
Dissolved 200 P,G Filter on-site 6 munth35
HND5 to pH <2
Suspended 200 Filter on-site é months
Total 100 P,G HND to pH <2 6 months?
3
Mercury
Diasolved 100 P,G Filter on-site 38 days
HND3 to pH <2 (glass)
28 days
(hard
plastic)
Total 100 P,G HNEIB to pH <2 38 days
(glass)
28 days
(hard
plastic)
Inorganics, Normmetallics
Acidity 100 P,G None reguired 24 hours
Alkalinity 100 P,G Cool, 4°C 24 hours
Bromide 100 P,G Cool, 4°C 24 hours
Chloride 50 P,G None required 7 days
Chlorine 200 P,G Determined on No holding
site
Cyanides 500 P,G Cool, 4°C 24 haurs
NaOH (sodium
hydroxide) to
pH 12 ard
Ascorbic Acid-
Treat with Cd
if Sylfide is
present
Dissolved oxygen
Probe 300 G only - In situ Noe holding
Winkler 300 G only Fix on-site 4-8 hours
Fluoride 300 P,G None regquired 7 days
Ipdide 100 P,G Cool, 4°C 24 hours
Nitrogen
Ammonia 400 P,G Cool, &4°C 24 hours
HZSO& ke pH <2
Kjeldahl, total 500 P,G Cool, 4°C 24 hours®
H,S0, to pH <2
2774
12-4
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Table 12-2 {(Cont.}
Minimum
Vol une
Required Holding
Parameter (mL) Container? Preservative Time”
Inorganics, Nonmetallics {Cont.)
Nitrate plue nitrite 100 P,G Cool, 4°C HZSOa 24 hours®
to pH <2
Nitrate 100 P,G Cool, 4°C 24 hours
Nitrite 50 P,G Cool, 4°C 48 hours
Phasphorus,
ortho-phosphate, 50 P,G Filter on-gite 24 hours
dissolved Cool, 4°C
Hydrolyzable 50 P,G Cool, 4°C 24 hoyrs
H,50, to pH <2
Total 50 P,G Cool, 4°C 24 hours®
H,S0, to pH <2
2774
Total 50 P,G Filter on-site 24 hours®
dissolved tool, 4°C
HZSUQ to pH <2
Silica 50 P only Cool, 4°C 7 days
Sulfate 50 P,G Cool, 4°C 7 days
Sulfide 500 P,G 2 mL zinc 7 days
acetate & Nafy
Sulfite 50 P,G Determined Mo holding
on-site
Organics
BOD 1,000 P,G Cool, 4°C 24 hours
coD 50 P,G H,50, to pH <2 7 days$
Methylene blue active 250 P,G Cool, 4°C 24 howrs
substance (MBAS)
Nitrilotriacetic acid 50 P,G Cool, 4°C 24 hours
(NTA)
U2l and grease 1,000 G anly Cool, 4°C 24 hours
H,S0, or HC1 to pH <2
Organic carbon 25 P,G Cool, 4°C 24 hours
HZSUa or HCl to pH <2
Phenolics 500 G only Caol, 4°c 24 hours
H,50, to oH <4
1.0 g CuS0,/1
12-5
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More specific instructions for preservation and sampling are found with each pro-
cedure as detailed in E & E's methods manual. A general discussion on sampling of
water and industrial wastewater may be found in American Society for Testing and Mate-
rials {ASTM), Part 31, p. 72-82 (1976) Method D-3370.

Plastic {P) or Glass {G). Ffor metals, polyethylene with a polypraopylene cap {no
liner) is preferred,

The listed holding times are recommended for properly preserved samples based on cur-
rently available data. It is recognized that extension of these times may be possible
for some sample types while, for other types, the times may be too long. When ship-
ping regulationa prevent the use of the proper preservation technique or when the
haolding time is excesded, as in the case of a 24-hour composite, the final reported
data for these samples should indicate the specific variance. If samples cannot be
analyzed within the specified time intervals, the final reported data should indicate
the actual holding time.

If the sample is stabilized by cooling, it should be warmed to 25°C for reading, or a
temperature correction should be made and results reported at 25°C.

When HND3 cennot be used because of shipping restrictions, the sample may initially
be presetved by icing and immediately shipped to the loboratory. Upon receipt at the
laboratory, the sample must be acidified to a pH <2 with HN03 {normally 3 mi 1:1
HNOz/liter is sufficient). At the time of anslysis, the sample contajner should be
thotoughly rinsed with 1:1 HNO3 and the washings added to the sample (volune correc-
tion may be required).

Data obtained from National Enforcement Investigations Center, Denver, Colorado, sup-
port a four-week holding time for this parameter in sewerage systems (Standard Indus-
trial Code 49552).

12-6
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12.3 SAMPLE HANDLING AND DECONTAMINATION

E& E will identify all samples using a sample tag or other
appropriate identification attached to or folded around the sample.
The tag will provide the sample identification number; the date, time,
and location of collection; designation of the sample as a grab or
composite; notation of the type of sample and preservative; any
remarks; and the signature of the sampler. E & E also will record
this information in the appropriate logbook, along with any pertinent
on-site measurement data and field observations,

After collection and identification, the sample will be preserved
and maintained under the chain-of-custody procedures discussed below,
In a similar fashion, all tags on blank or duplicate samples will be
marked "Blank" or "Duplicate," respectively. Field blind duplicates
will be coded and identified as such only in the field logbook.

Chain-of-Custody Procedures

Air Force chain-of-custody requirements for this program will be
clarified and incorporated in E & E's standard operating procedures,
E& E will require that the possession of samples be traceable from
the time the samples are collected until they are disposed of through
established chain-of-custody procedures. The major elements of these
E & E procedures include the following.

Sample Custody. A sample will be considered in custody if:

¢ It is in the individual's actual possession; or

o It is in the individual's view, after being in his/her physi-
cal possession: or

o It was in the individual's physical possession and then he/she
locked it up to prevent tampering; or

o [t is in a designated secure area.
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Field Custody Procedures. E & E will collect only the number

needed to provide a fair representation of the media being sampled.
The quantity and types of samples and sample locations will be deter-
mined prior to the actual fieldwork. As few people as possible will
handle the samples. The field sampler will be personally responsible
for the care and custody of the collected samples until they are
transferred or properly dispatched, Sample tags will be completed for
each sample using waterproof ink.

Transfer of Custody and Shipment. Samples will be accompanied by

a chain-of-custody record. When transferring the possession of sam-
ples, the individuals relinquishing and receiving will sign, date, and
note the time on the record, This record will document the transfer
of custody of the samples from the sampler to another person, or to an
analytical laboratory.

The samples will be properly packaged for shipment and dispatched
to the appropriate laboratory for analysis with a separate record pre-
pared for each laboratory. The "Courier to Airport" space on the
chain-of-custody record will be dated and signed, if necessary.

A1l packages will be accompanied by the chain-of-custody record
showing identification of the contents. The original record will
accompany the shipment and a copy will be retained by £ & E.

Laboratory Custody Procedures, E & E will assure that the pos-

session of samples is traceable from the time the samples are-—-
received., To maintain and document sample possession, E & E will fol-
low chain-of-custody procedures. A sample custodian or a designated
alternate will receive samples for the laboratory and will verify that
the information on the sample tags matches that on the chain-of-
custody record included with the shipment. The custodian will sign
the custody record in the appropriate space. Couriers picking up sam-
ples at the airport, post office, etc., will sign in the appropriate
space.

Samples forwarded to the laboratories for analysis will be
retained after the analyses are completed. These samples may be dis-
posed of only upon the orders of the program manager, and only after
all tags have been removed for the permanent file.
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Sample Decontamination

A1l sampler containers will be considered as contaminated and
subject to standard decontamination procedures prior to packaging in
preparation for storage and/or shipment to laboratories for analysis.
Decontamination procedures will include washing the container in a
cleaning solution containing Alconox on TSP, followed by a thorough
rinse with clean water. The samples will be immediately placed into a
protective plastic wrap to prevent further possible contamination.

12.4 PROCEDURES FOR PACKING LOW CONCENTRATION SAMPLES

A1l samples must be packaged carefully to avoid breakage or con-
tamination and must be shipped to the laboratory at proper tempera-
tures. The following sample packaging requirements must be followed:

e Sample bottle 1ids are never to be mixed. All sample 1lids
must stay with the original containers. Custody seals must be
affixed.

¢ The sample volume level can be marked by placing the top of
the label at the appropriate sample height, or with grease
pencil., This procedure will help the laboratory to determine
if any leakage occurred during shipment., The label should not
cover any bottle preparation 0A/QC marks.

o Unless otherwise specified, all sample bottles must be secured
with a custody seal and placed in a plastic bag to minimize

the potential for vermiculite contamination.

¢ Shipping coolers must be filled initially with approximately
three inches of vermiculite or zonolite.

e The secured sample bottles must be placed in the cooler in
such a way as to ensure that they do not touch one another.

® Low hazard samples (i.e., defined as environmental or less
than 10 ppm of any single constituent) are to be cooled.
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"Blue ice" or some other artificial icing material is pre-
ferred. If unavoidable, ice mav be used provided that it is
placed in 3-mil plastic bags. Ice is not to be used as a sub-
stitute for packing material.

¢ Any remaining space in the cooler should be filled in with
inert packing material. Under no circumstances will locally
obtained material (sawdust, sand, etc.) be used.

¢ The duplicate custody record must be placed in a plastic bag
and taped to the bottom of the cooler 1id.

12.5 PROCEDURES FOR PACKING MEDIUM CONCENTRATION SAMPLES

The procedures for packing medium concentration samples (defined
as containing between 10 and 150,000 ppm of any constituent, or direct
but diluted contamination, or material from previous spills, or dis-
colored solid matrices or turbid liquids) are similar to those dis-
cussed in Section 12.4 with two notable exceptions. A1l medium hazard
samples must first be placed in paint cans containing sufficient
vermiculite or zonolite inert materials to cushion the sample con-
tainers and absorb spills. These paint cans are sealed, properly
Tabelled, and then placed in the cooler or other appropriate shipping
container, as described in Section 13.6. Medium hazard samples are
not to be cooled with ice or some other artificial icing matg(ja]s.

12-10

recycled paper cenlogy and environment

— _'" — f— Sasaen m—— f— f— f— ﬁ" Sama— — —



30 ¢sg

13, SAMPLE CUSTODY AND DOCUMENTATION

13.1 SAMPLE IDENTIFICATION DOCUMENTS

A1l field personnel must verify the sampling methods to be used
during sample collection by making proper reference to the project
plans. Prior to sampling, the field sampling personnel must ensure
that all sample containers are in his physical possession or in his
view at all times, or ensure that the-containers are stored in a
locked place at all times, so as to maintain proper custody. All
sample gathering activities must be recorded in the site logbook; all
sample transfers must be documented in the chain-of-custody record;
all samples are to be identified with sample tags, labels, or other
appropriate means of identification (hereinafter referred to as sample
tags); and all sample bottles are to be sealed with custody seals,
Al information is to be recorded in waterproof ink, All E& E field
personnel are personally responsible for sample collection and the
care and custody of collected samples until the samples are trans-
ferred or properly dispatched,

13.2 CHAIN-OF-CUSTODY RECORDS

The custody record must be fully completed in duplicate, using
black carbon paper where possible, by the field technician who has
been designated by the project manager as being responsible for sample
shipment to the appropriate laboratory for analysis. The information
specified on the chain-of-custody record will contain the same level
of detail found in the site Togbook, with the exception that the
on-site measurement data need not be recorded. The custody record
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will include, among other things, the following information: name of
person collecting the samples; date samples were collected; type of
sampling conducted (composite/grab); location of sampling station;
number and type of containers used; and signature of the E & E person
relinquishing samples to a non-E & E person, such as a Federal Express
agent, with the date and time of transfer noted. In addition, if
sanples are known to require rapid turnaround in the laboratory
because of project time constraints or analytical concerns (e.qg.,
extraction time or sample retention period limitations, etc.), the
persoen completing the chain-of-custody record should note these con-
straints in the remarks section of the custody recaord.

If it is is not practicable to seal all containers at a Federal
Express office, they should be sealed beforehand. The duplicate
custody record will therefore have the signature of the relinquishing
field technician and a statement of intent such as "To Federal Express
(Baltimore office) p.m. 6/31/84." The duplicate custody record is
then piaced in a plastic bag, taped to the underside of the box 1id,
and the box closed. The container is to be tightly bound with fila-
ment tape, and if required, at the discretion of the project manager,
may be padlocked, Finally, at least two custody seals are to be
signed by the individual relinquishing custody and affixed in such a
way that the box cannot be opened without breaking them,

At the shipping agent's office, the relinquishing individual will
put all the specific shipping data {airway bill number, office, time,
and date) on the original custody record which is to be transmitted to
the project manager (by mail or by hand as appropriate}. The original
and duplicate custody records and the airway bill or delivery note
together constitute a complete record and it is the project manager's
responsibility to ensure that all are consistent and they are made
part of the permanent job file maintained at the ASC.

At the laboratory, the sample custodian will open the package,
retrieve the duplicate record, and complete the "Received for Labora-
tory by" box by affixing his signature. The custodian also is to fill
in the “Method of Shipment" box with the shipper's name (e.g., Federal
Express) and airway bill number.
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13.3 FIELD LOG BOOKS

Site logbook(s) must be maintained for each project. All site
logbooks must be bound, contain numbered pages, and be waterproof.

The following documentation is to be recorded in the site logbooks:
sampling locations, station numbers, dates, times, sampler's name,
designation of the sample as a grab or composite, notation of the type
of sample {e.g., groundwater, soil boring, etc.), preservatives used,
on-site measurement data, and other field observations and remarks.
Each series of site logbook entries for a particular sampling effort
must be initialed by the person recording the information and, where
appropriate, summary entries that organize and/or clarify data pre-
sented in the logbook are to be prepared by the person recording the
information. After reviewing the entries, the field team leader must
sign each page of the site logbook on the top and the bottom.

As with all data logbooks, no pages will be removed for any
reason. If corrections are necessary, these must be made by drawing a
single line through the original entry (in such a manner that the
original entry can still be read) and writing the corrected entry
alongside, The correction must be initialed and dated. Most cor-
rected errors will require a footnote explaining the correction.

The site logbook is the prime repository of information of actual
site conditions and as such is an important link in the analytical
chain., Any details which may be relevant to the analysis or integrity
of samples must be recorded. Preliminary sample descriptions are
helpful. Any unusual circumstances should be noted, e.g., heavy rain
or difficulty in pH meter calibration. At the completion of the sam-
pling exercise, the logbook must be retained by and/or returned to the
project manager and is to be made part of the permanent project file,
To the extent that any information contained in the logbook is rele-
vant to sample analysis to be performed, such data are to be made
available to the laboratory performing said analyses by the project
manager,

13.4 CORRECTIONS TO DOCUMENTATION
As with data logbooks, if corrections to any site documentation
are necessary, these must be made by drawing a single line through the

original entry (in such a manner that the original entry can still be
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read) and writing the corrected entry alongside. The correction must
be initialed and dated. Most corrected errors will require a footnote
explaining the correction.

When completing any of the laboratory logs, all crossouts and/or
changes in logbook entries must be made with a single line and ini-
tialed by the same custodian who is responsible for the original
entry; corrections also may be supplemented by a footnoted explana-
tion, so long as the footnote is initialed by the same custodian
responsible for the original entry. This general rule may be relaxed
only if the ASC director or manager authorizes such a deviation from
the rule and initials the change together with the other custodian
making the correction.

13.5 TRAFFIC REPORTS, SAMPLE LABELS, AND CUSTODY SEALS

Traffic Reports

The documentation system provides the means to individually
identify, track, and monitor each sample from the point of collaction
through final data reporting based on the use of sample traffic
reports, each printed with a unique sample identification number. One
traffic report and identification number is assigned by the sampler to
each sample taken. Then, regardless of where a sample was collected
or analyzed, the sample can always be identified and tracked by use of
the assigned number. Traffic reports are used in conjunction_with
chain-of-custody and other document requirements, -

To provide a permanent record for each sample collected, the sam-
pler completes the traffic report in triplicate at the time the sample
is taken, Data required include the project identification number,
site location and number, dates and times when samples were taken,
shipping information, name of laboratory preforming analysis, and
estimated and sampfe concentration. The top copy becomes the
sampler's file copy. The bottom two copies are sent with the samples
to the designated laboratory. Upon receipt of the samples, the
laboratory completes the required information concerning sampie condi-
tions and documentation. The laboratory then returns one copy to the
project manager and retains a copy for their files.
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Sample Tags

E& E field personnel will properly identify all samples taken in
the field by using a sample tag attached to or affixed around the
sample contajner., The sample tag must contain the field identifica-
tion number; the date, time, and location of sample collection; desig-
nation of the sample as a grab or composite; notation of the type of
sample (e.g., groundwater, soil boring, etc.); identification of pre-
servatives used; any remarks; and the signature of the sampler. The
sample tags are to be placed on the bottles so as not to obscure any
QA/QC data on the bottles. Sample information must be printed in a
legible manner using waterproof ink. Field identification must be
sufficient to enable cross-reference with the site logbook.

Custody Seals
Custody seals are preprinted adhesive-backed seals with security
slots designed to break if they are disturbed. Individual sample

bottles are sealed over the cap by the sampling technician. Sample -
shipping containers (coolers, cardboard boxes, etc., as appropriate)
are sealed in as many places as necessary to ensure security. Seals
are signed and dated before use. On receipt at the laboratory, the
custodian will check {and certify, by completing logbook entries) that
seals on boxes and bottles are intact.

13.6 SHIPPING OF SAMPLES

Environmental and hazardous samples will be properly packaged and
labelled for shipment and dispatched to the appropriate laboratory for
analysis, A separate chain-of-custody record must be prepared for
each laboratory. The following requirements for shipping containers
must be followed:

o United States Department of Transportation {DOT) regulations
covering the transport of hazardous materials are contained in
49 CFR Parts 170-179.

e Shipping containers must be padlocked or custody-sealed for
shipment, as appropriate. The package custody seal is to con-
sist of filament tape wrapped around the package at least
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twice and a custody seal affixed at appropriate access points.

In this way, access to the package can be gained only by cut-

—B— —

ting the filament tape and breaking the seal.

e All of the shipping coolers/package containers must be secured
by field personnel with a proper custody seal, marked with
indelible pen or ink, and addressed to Ecology and Environ-
ment, Inc,, Analytical Services Center, 4285 Genesee Street,
Buffalo, NY 14225, or another laboratory as appropriate.

e Field personnel must make arrangements for transportation of -
samples to the ASC. When custody is relinquished to a ship- i
per, £E& E field personnel must telephone the ASC custodian
(716/631-0360) to infarm him of the expected time of arrival
of the sample shipment and to advise him of any existing time
constraints on sample analysis.

~.
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14. SITE CLEAN-UP

The objective of site clean-up is to leave the areas of investi-
gation essentially as they were found, except of course for the physi-
cal addition of monitoring wells and guard posts. Site clean-up also
includes close coordination with base personnel to insure that
clean-up operations are in accordance with overall management of base
operations.

E & E has responsibility for Essuring the safe and proper conduct
of subcontractors in this work and the associated equipment. Decon-
tamination procedures will be conducted to insure that potential con-
tamination remains on-site. General cleanup of equipment and vehicles
will be conducted consistent with accepted facility practices and in
close coordination with the Base Engineer (BE).

Drill cuttings and investigation-derived wastes {e.g., expend-
ables such as Tyvek over-suits) become the property of the facility.
These materials will be labeled and staged in the secure area (with
assistance from the BE) pending the results of analyses that will
determine whether these wastes can be generally disposed or must be
disposed as contaminated or hazardous waste.

14-1
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15. FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

Once the strategy and objectives of the work plan have been
developed, a team must be organized to implement the plan. The spe-
cific techniques described in the work plan are likely to include:
environmental sampling, sampling of hazardous substances, drilling
operations, mapping, hazardous substance inventory, etc.

Hazardous substance sites present many hazards, physical condi-
tions, and situations that require a wide variety of expertise and
scientific support to insure safe entry and data collection. It is
impractical to design a standard site entry team given the significant
differences among sites. Therefore, each site reguires a team tail-
ored to the potential hazards and objectives of each specific site.
The field investigation team will likely consist of individuals with
various technical backgrounds, i.e., chemist, engineer, hydrogeo-
logist, who will also fill field positions such as site safety officer
or command post supervisor,

A team entering a hazardous substance site is organized for
mutual support and safety. Hazardous site investigations require a

complete respect for safety by all team members to prevent injury or
loss of life,

15.1 ORGANIZATION AND RESPONSIBILITIES

There are eight roles which may be required for a field investi-
gation team. These roles are dictated by the potential site hazards.
Dual role assignments are not encouraged but may be acceptable when
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hazardous substances and physical conditions at a site are well docu-
mented.

The following addresses the duties and responsibilities of the
eight roles:

o Project team leader;

o Field team leader;

8 Site safety officer;

e Personnel decontamination station {PDS) operator/equipment
specialist;

¢ Command post supervisor;
o Initial entry party;

# Work party; and

& [Emergency response team.

Project Team Leader

The project team leader is primarily an administrator when not
participating in the field investigation as field team leader or com-
mand post supervisor. The project team leader is responsible for:

8 All the team does or fails to do. Some of this responsibility
may be passed on to the field team Teader and site safety
officer;

e Preparation and organization of all project work;

o Selection of team personnel and briefing them on specific
assignments;

® Obtaining permission to enter the site from the owner;

15-2
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Coordinating with the field team leader to complete the work
plan;

Completing final reports and preparation of the evidentiary
file; and

Insuring that safety and equipment requirements are compiete.

Field Team Leader

The field team leader is responsible for the overall operation
and safety of the field team. As mentioned, this role can be filled
by the project team leader or his designated representative. The
field team leader may join the work party. He is responsible for:

o Safety and safety procedure enforcement;

Field operations management;
Public relations/state and federal Tiaison;

Site control;

Compliance of field documentation and sampling methods with
evidence collection procCedures;

Execution of the site work plan; and

Determination of the level of personal protection required {in
conjunction with the site safety officer}.

Site Safety Officer

The site safety officer has primary responsibility for all safety
procedures and operations on-site. Ideally, the site safety officer
will report to the person responsible for safety in the organization
rather than to the field team Teader or project team leader. This
allows two separate lines of authority. It also allows decisions
based on safety to be represented on an equal basis with decisions

15-3
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based on the pressures for accomplishing the investigation according
to schedule.

The site safety officer remains half-dressed in the appropriate
Tevel of protective equipment to respond to emergencies. He stays on
the clean side of the exclusion area while monitoring the work party
and site activities. The site safety afficer is aliso responsibie for:

e Updating equipment or procedures based on new information
gathered during the site inspection;

¢ Upgrading the levels of protection based on site observations;
e Enforcing the "buddy system";

e Determining and posting locations and routes to medical facil-
jties, including poison control centers; arranging for emer-
gency transportation to medical facilities;

e Notifying local publiic emergency officers, i.e., police and
fire department, of the nature of the team's operations, and
posting their telephone numbers;

e Controlling entry (if possible) of unauthorized persons to the
site; B

¢ Entering the exclusion area in emergencies when at least one
other member of the field team is available to stay behind and
notify emergency services, or after he has notified emergency
services;

¢ Examining work party members for symptoms of exposure or
stress,

o Determining the suitability of a team member for work in the
exclusion area, based on the team member's physical profile
determined by the health and safety program and the team mem-
ber's current physical condition; and
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¢ Providing emergency medical care and first aid as necessary
on-site. The site safety officer has the ultimate respon-

sibility to stop any operation that threatens the health or
safety of the team or surrounding populace,

POS Operator/Equipment Specialist

The PDS operator/equipment specialist functions in two roles that
do not require concurrent attention., As the equipment specialist, he
is charged with:

Insuring that all equipment is poperly maintained and operat-

ing;
e Inspecting all equipment before and after use;
¢ Insuring that all required equipment is available; and

e Decontaminating all personnel, samples, and equipment return-
ing from the exclusion area.

The PDS operator/equipment specialist is responsible for design
and setup of the PDS and for preparing the necessary decontamination
solutions to insure that chemical contamination is not transported
into the clean area by inspection equipment, samples, protective
clothing, or personnel. Failure to properly execute these duties
reduces the effectiveness of the protective equipment and threatens
the rest of the field team. The PDS operator/equipment specialist
also manages the mechanics of removing contaminated clothing from the

work party and the proper disposal of discarded contaminated clothing
and decontamination solutions.

Command Past Supervisor

The command post supervisor functions as the c!earingh0use for
communications. He does not enter the exclusion area to assist the
work party except for certain emergency situations. Should an emer-
gency arise, the command post supervisor notifieé emergency support
personnel by phone, radio, etc,, to respond to the situation.
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Depending on the team size and the nature of the emergency, the com-
mand post supervisor may in extreme situations assist the site safety
officer in effecting a rescue. Usually, the command post supervisor
may be called upon to assist the PDS operator/equipment specialist in
operating the PDS during an emergency, and assist the site safety
officer in emergency medical measures. The field team leader may
assume the position of command post supervisor.

The command post supervisor is also responsible for:

e Maintaining a log of communications and site activities such
as duration of work periods with respirators;

e Sustaining communication and line-of-sight contact with the
work party;

e Maintaining public relations in the absence of the field team
leader; and

e Assisting the site safety officer and PDS operator/equipment
specialist as required.

Initial Entry Party
The initial entry party enters the site first, employing special-
jzed instrumentation to characterize site hazards. Usually the field

team leader should be a part of the initial entry party to familiarize
himself with conditions and dangers associated with the site. The
major purpose of this team jis to measure existing hazards and survey
the site to ascertain if the level of personal protection determined
from preliminary assessment and site inspection must be adjusted.

The initial entry party can consist of as few as two people if a
wheelbarrow or other device is used to transport azll the instrumenta-

tion. Three or four people are able to do the job more efficiently.
@

Work Partz

The work party performs the on-site tasks necessary to fulfill
the objectives of the investigation, e.g., obtaining samples or deter-
mining locations for monitoring weils. No team member should enter or
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exit the exclusion area alone. The work party consists of a minimum
of two individuals, and any work party shouid follow this buddy sys-
tem. Besides the safety considerations, it is much easier for two
persons dressed in protective clothing to perform such tasks as note-
taking, photographing, and sampling.

Emergency Response Team

Extensive assignments requiring long hours and large work parties
(more than five) necessitate the use of a standby emergency response
team. The emergency response team is half-dressed in protective gear
so that it can quickly enter the exclusion area in the event of an
emergency. This team is particularly valuable at dangerous sites
where protective equipment produces stress and heat loads on the work
party.

15.2 TEAM SIZE

The size of a team employed in an investigation is determined by
two sometimes contradictory requirements: the need for a team large
enough to maximize safety versus the desire for economy., Team size is
dependent upon site organization, levels of protection, work objec-
tives, and site hazards, Additional team members can always be added
according to the roles required.

Two-Person Team

The two-person team is the minimum for a hazardous substance site
investigation, but is very limited. Such a team should never enter an
inactive hazardous substance site. The two-person team is best suited
for off-site surveys and inspections or obtaining environmental (non-
hazardous, off-site) samples. Ground truthing of aerial photographic
surveys, inspection of files, or interviews can all be accomplished by
the two-person team,

Three-Person Team

The three-person team can be employed on sites requiring Level C
protection and, in some cases, on sites requiring Level B protection.
This team is composed of field team leader; an individual fulfilling
the combined functions of PDS operator/equipment specialist, site
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SN



. 40 1090

safety officer, and command post supervisor; and another individual to
enter the site with the field team leader.

The three-person team is used where extensive PDS procedures are
not required and where the 1ikelihood of emergency rescue is low.
This field investigation team is best utilized in non-IDLH {imme-
diately dangerous to life and health) atmospheres where the primary
objective is to map, photograph, or inventory., Its use assumes that
at no time will the work party be exposed to hazardous situations.

Considerable care and thought are necessary before a three-person
team is employed on a site because each individual has numerous
responsibilities. In the event of an accident, the third member does
not enter the site to offer emergency assistance until he has summaned
outside assistance, and even then, only when he feels rescue will not
endanger his own life.

Four-Person Team
Most Level B operations can be conducted with a four-person team.
These operations would include work on active sites where facility

personnel are present or on inactive sites with potentially IOLH
atmospheres. The objectives of a four-person team at a site requiring
Level B protection might include sampling of ponds, soils, or open
containers and inspections at sites known for poor housekeeping, i.e.,
spills, leaks, etc.

The team consists of the standard two-person work party, a com-
bination site safety officer and PDS operator/equipment specialist,
and a command post supervisor who may assist in the PDS operation.
Because life~-threatening hazards are assumed or known to be present at
a Level B site, it is essential that all personnel be fully acquainted
with their duties. During an emergency, the command post supervisor
stays in the support area to maintain communication while the site
safety officer/PDS operator/equipment specialist enters the exclusion
area to aid the work party. Once the work party is in the contamina-
tion reduction area, the command post supervisor can then offer assis-
tance on the PDS or provide fresh equipment from the support area.

Five-Person Team

The five-person team is the minimum size for most Level B opera-
tions or when known percutaneous hazards exist or there is an absence
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of historical information. The site hazards that require Level B pro-
tection, combined with the limitations and stresses placed on per-
sonnel by wearing Level B protection, generally necessitate a full-
time PDS operator/equipment specialist who can also serve in emergency
response. In the event of a serious emergency such as a fire, explo-
sion, or acutely toxic release, both the site safety officer and PDS
operator/equipment specialist may need to enter the exclusion area
dressed in Level B gear. The command post supervisor remains in the
support area to direct outside help to the site and then assume the
functions of PDS operator/equipment specialist.

Teams of Seven or More

Certain hazardous substance sites requiring sampling operations
necessitate larger or alternating work parties and additional support
personnel in the contamination reduction area. The seven-person team
employs the basic five-person structure plus an additional work party
for alternating work loads. The eight-person team includes an addi-
tional PDS operator/equipment specialist to assist in the continuous
decontamination tasks involved with alternating work parties, and to
decontaminate and pack samples as they are received.

[t is not unusual to employ larger teams where such tasks as drum
opening may, require three work parties downrange working concurrently
or may require a team to work under rigorous safety procedures.
Larger teams can be designed with additional work parties and support
personnel to safely gather the site data and insure communication and
site control.

15.3 TRAINING
Although trained and experienced personnel are assigned, training
is essential to successful project completion.

Mobilization Meeting

Before mobilization begins, a team training meeting is held to
discuss assignments and the needs of the work, including equipment and
health and safety requirements.

15-9
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On-Site Start-Up Meeting

During site start-up, a team training meeting and site tour are

conducted to review the health and safety plan, particular protocols‘
for the project, and the project objectives. In keeping with E & E
corporate health and safety policies, every site worker must complete
this orientation regardless of when they begin initial site work on
the project. Records are maintained of this meeting and the topics
covered.

Daily Briefings and De-Briefings
Each morning a short briefing is held for all team members to

outiine the objectives for the day and allow health and safety moni-
toring. Instrument calibration checks usually occur during this time
also. On sites with high potential for chemical exposure, a site sur-
vey tour would be made with monitoring instruments before fieldwork is
allowed to begin, Based on current knowledge, this daily survey team
is not needed for the work at Richards-Gebaur AFB.

At the end of each work day, a short de-briefing meeting is held
to review accomplishment vs. objectives and to identify objectives for
the next day's work. Data evaluation, planning, and sample management
and shipping often follow this meeting.

15-10
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16. SCHEDULE

A project milestone chart is presented in Table 16-1 to illus-
trate the sequence of tasks as approximated at the beginning of the
project. Field conditions may impose minor variations in the sched-
ule.

16-1
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Table 16-1
FIELDWORK MILESTONE CHART

Time
(weeks from start) Site Activity
0-2 All Project start-up tasks: oprepare work
plan and site safety plan; secure
drilling suwcontract equigment and
supplies.
2-3 1,2,3,4 Perform geophysical surveys; soll gas

analysis; sediment and water sampling.

3-5 1,2,5,6 Perform soll boring and 1nstall
monitoring wells.

4-5 3,6,7 Perform so1l boring and 1nstall moni-
toring wells; demabilize

5-18 Al 1 Prepare draft final report {due 18
March 1987).

----‘----.'

16-2
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HAZARDOUS ANO TOXIC MATERIALS TEAM 30 10¢
SLTE SAFETY PLAN

I

A. GEMERAL INFORMATION

sire: _Richards-Gebaur Jab Na.: _ DF-4000
LOCATION: Belton, MO near Kansas City

PLAN PREPARED 8Y: _ Paul Kopsick DATE:

NPROVED BY: L/l in o PToe DATE: 2./z-C

geJecrtve(s): Phase II Stage 2 Field Investigation
Soil, sediment surface water and groundwater sampling.

PROPOSED DATE QF INVESTIGATION: September 1986 - December 1986
BACKGROUNG REVIEW: Conpleta: X Preliminary:
DOCUMENTAT 1ON/ SLMMARY : Ovecall Hazard: Serious: Madarate:

tow: _ X = Unknown:

8. SITE/WASIE CHARACTERISTICS

WASTE TYPE(S): Liquid _ X Salid X Sludge Gas

Cacrosive Ignitanle Rad 1oact 1ve Yalatile

Tex g Rasact ive Unknawn Other (Mame)

FACILITY DEsCRIATIoN: _Air Force Base with areas of Aircraft and Vehicle
maintenance and onsite landfill of municipal refuse. Storage of
pesticedes and solvents associated with normal operations.

Principal Disposal Method {type and location}: Landfills drum storage areas

Unususl Faatures (dikes integrity, cowse linss, tacrain, stc.): NONE -

Status: (sctive, tnsative, unikown) LN-active - active

Histary: {i1ifjuries: complaints: peas tous agency aciien): No significant
history of environmental problems. Phase [ report contains history
of individual site.

HETIRE T

racycled paper eculugy and environment
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€. HAZARD EYALUATION
{Usa Supplemantal Sheats 1f Necessary)

éuumary {st%ach copy of available chemical infarmation from Saxs, Merck, Index, (hmtads,
etc.): __Non-specific organic compounds

30 197

General 1ndustrial solvents: ITrichloroethyTene

Perchloroethylene

Heavy Metals: Lead

Mercury -

Non-specific herbicide (Containing Mercury circa I9/T])

See attachments for hazard evaluation and data sheets

D. SITE SAFETY WCRA PLAN

PERIMETER ZSTAL[SHMENT: MapsSkekeh Attached? V@S Sits Secured® YOS
Pacineter identified? NO Tone(s) of Contaminatian ilcantified? NO

This task will identify the perimeters and extent of

contamination. Borings to be made outside of contaminated material.

PERASONAL PROTECTION:

Laval of Protestizn: A 8 c X b X

Medifications: Upgrade to Level C for samples with positive HNU readings,

Level C for monitoring all drilling.

Survelilancs Eguipmant and Matat:ials: HNU With 10.2 eV pr‘obe.

tace) TLD Badge
Rad mini particle counter

- T AR Y L=
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" SPECIAL SITE CONSIDERATIONS: _ See Hazard Evaluation for specific areas of
site and the associated hazards.

DECONTAMINATION PROCEQURES:

Peessnal: Wash boot and gloves with soap and water. Launder
coveralls upon return from the T1€1d. A17 Personnel should
shower immediately upon return home.

-~ -

1
I
[l
+
I
]
{

Equipment; Detergent wash, water rinse

1
! '

INVESTIGATION < QERIVED MATERIAL DISPUSAL: (Note - If material 1s propased t3 be laft an
sits, weitlen authocization is ko te Cecaived by the Profect Team Leader pruac iz the
inltistion of an site activities); DiSposable material will be double

bagged and left on the base. Suspected contaminated soils will be
drurmed and stored at the base.

[

SITE enTRY PROCZOWRES: _Coordination with base security.
Safety meeting each morning,
No special proceedures required.

-

Team !enper Rezzonsintizey
Paul Kopsick Co-Project Mgr./Team Leader
James Jackson Co-Project Mgr./Admin.
Mark Mayo Field Tech./SSC
Joe Chandler Field Tech./SSC
Mila Michalowski .. Field Tech.
John Cook Field Tech.
Sharon Martin Geophysics

/3= A8Y1SED Lo

A-5
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£. EMERCENCY INFCRMATION
(Use Supplemental Sheets if Mecessary)

EMERCENCY PRECAUT IOAS

Acute £xnasure Swvmotoms First Aid

Irritation of eyes, nose & throat.
Headache, nausea.

*Environmental concentrations

normally give no acute exposure
symptoms.

LACAL RESOURCES
(Nams, AJGress ana rhone Number)

Ambulanca 911
Hospital Emergency Roor 242-4400 - St. Joseph Hospital

Poison Cantral Center 1-234-3000 - Ch'i]drens Mergy HOSp'ita]
Palice {inel. Local, County Sheriff, Stats) il

Fire Department 9171

awrpact  Richards Gebaurs AFB

gxplosives Unit N/A

Agency Cantact (£PA, State, Local, USCS, ets.) Diana Bailey 236-2856
Lacal Labaratasy NONE

UPS/Federal Express 6600 College Blvd. ~ (across from Black & Veatch) East of Metca.
Clisnt Contact CPt. Patrick Johnson, OEHL TX 1-800-821-4528

-}.II..---.-P_H

SITZ AESCURCES l
Water Supply Base Civil Engineer  John Hurd ~
Telaghone 816-348-2076 -
Radio -
Qther
1 Gw 8% 133D Law l
-k
=
L]
|
A-b l
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Attachment 3:
l ‘ ‘ Site Safety Briefing Forms 30 131

ecology and environment, inc.
DN-SITE SAFETY MEETING

Project

Date Time Job No.
Address

Specific Location

!,;pe ef Work

. SAFETY TOPICS PRESENTED
Protective Clothang/Equipment

.Chnu:sl Hazsrds

Physical Hazards

Hospitsl/Clinie Phone
Mospitsl Address
Special Equipeent

Other

l Emergency Procedures

ATTENDEES
. . Name Printed Sipratyss
Meating Conducted Byv:
Naze Printed Signature
Site Safety Officer Tesn Leacer
378103
A-7
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Emacgency Cantacts

- —

1. Mr, Raymond Harbison (Univecstty aof Ackansas) ...eeveeie., (301) 661.5766 oc 561-5767
(501) 370-8253 (24 houc)

2. Ecology and Enwirorment, ine,, Safaty Coocdinatac/

: eetsssasvanucusransasnscss (718} 632-8491 (affice) r
Dr. Paul Johnmaire (7161 655-1260 (Home)

Medtax Hotline

1. Twanty-four hour answering sacvice - (501) 370-8243

+

What to Reparct:

Stater "This is an eaergency.”

Your name, ce2gion, and site,

Telepnane numbec ta ceach you.

Your lacatign.

Name of pecson injured ar expaseds

Natyre of emergancy, - — .- - -
¢ Actlon taken.

1. One of thres toxicologists (Ors, Aavmond HarBison, R:chargd Freenan, or Rebert James)
will contact yaou. HAepeat the lnfarmation given to the answering sevics.

3. If a toxicologist does not cetuen your call within 15 minutes, call the Fallawing ‘
pecsans in acder until contact 1s made:

£ & £ Carparata Headquacters {E3T 0B3Q-17C0} - (718) 332.448%1

a. Twenty-faur hour lLine - (715} §31-3%30
b. Cacpoeate Safety Oicectar - Paul Johnmaire - 716/655-1260 (Home)

e, Assistant Carporar:e Safaty OQfficer = Steve Sherman {-~ome - {714) 538-3084}

Directions ta Haspital (incl. MAP) Andr‘éWS'Ed‘- to Quter Belt Road, OQuter :
Belt Road to St. Joseph's Hospital. Hospital is on South side of road.

Qthar

T 2w @y 3@ Dt

A-8 l
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F. EQUIPMENT CHECWLIST
PROTECTIVE GEAR
LEVEL A LEVEL 8
SCBA SCRA
SPARE AIR TANKS SPARE AIR TANKS
ENCAPSULATED SUIT —_— CHEMICAL RESISTANT COVEAALLS
SURGICAL GLOVES Ps(mrecuvc COVERALL }
- TYPE
NEQPRENE SAFETY 80OTS
- RAIN Sut?
BOOTIES -
- - BUTYL APRON
GLOVES (TYPE } -
SURGICAL GLAVES
QUTER WORK GLOVES —_
- GLOYES {TYPE )
HARD HAT
- QUTER WGRK GLOVES
CASCALE SYSTEM -
. - NEOPRENE SAFETY £00TS
BOOTIES
HARD HAT WITH FACE SHIZLD
CASCACE SYSTEM -
MANIFOLO SYSTZM
LEVEL C LEVEL D
ULTRATHIY RESPIRATCR X ULTRA-TALN PESPTOATCR (AvalLaals: X
POWER AIR PURIFYING RESPIIATCR CARTRIDGES {rYPE GMC-H } X
cARTRISGZS (ryPe GMC-H } X RCAZATIHAA ESCAPE MASK (AvaiLadLs)
ROBERTSHAW EITAPE MASK CHEMICAL SESISTINT COVEAALLS X
CHEMICAL AESISTANT COVERALLS PROTESTINE COVEZALL
s £ e ek S ranex ) X
PROTECTIYE COVERALL
{1YPE Lryvef?qﬁ‘aranex ) X RAIN sUiT
RAIV SUIT NEGPRENE SAFSTY 36375 X
BUTYL APRGON 2p0TIZS X
SURGICAL GLIVES X JORK GLOYES
sLaves ¢Tvee Nitrile/Butyl X HARD HAT WLTH FACD SHiEL X
OUTER WORK GLOVES SAFETY GLASSES X
NEQSQENE SAFETY 20O0TS X
HARD HAT WITH FACE SHIZLD X . ——
?‘ﬂ ér-e§ x
fr e ELIAT o
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INS TRUMENTATIGN

DECON EOUIPMENT {CONT.)

OvA — PLASTIC SHEETING —_—
THERMAL CESORSER — TARPS —
02/EXPLOSIMETER — TRASH BAGS X
EXPLOSIMETER CALIARATLON KL _ TRASH CANS _
A X MASKING TAPE —_—
=qeramege=aze Rad Mini X DUCT TAPE X
MAGNETOMETER - PAPER TOWELS —
PIPE LOCATOR FACE MASK RS
WEATHER STATION - FACE MASK SANITIZER X
DRAEGER PUMP - FOLOING CHAIRS —_—
BRUNTON COMPASS — STEP LADDERS —
FIRST AlD EQUIPHENT SAHPLING ECUTPHENT

FIRST AID KIT X Drill Rig (Subcontract) X

OXYGEN ACMINISTRATOR
STRECHER

PIRTASLE EYZ WASH
ALeCD PRISSURE MANITCR
RADIATION SACGES

FIRE SXTINGUISHER

st

JECSN SOUTAMENT

WASH TUuBS

BUCKETS

SCRUB SRUSHES

PRESSURIZED SPRAYER
oeTERCENT (ryre _Alconox

X
X
X

}

soLvent (tvpe _Hexape or D,1,1_TCE X

recycled paper

1o 3% mBY.580 oLJd
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APPENDIX A
STATEMENT OF MEDICAL FITNESS

This is to confirm that the following employees may be engaged in

field activities at in connection with the Subcon-
“(name of site]

tract Agreement between E & E and , dated .
19_, and that all of said employees are medicaliy fit both to perform
required field activities and to utilize respiratory equipment in

accordance with 29 CFR, Part 1910 and “USEPA Standard Operating Safety
Guides,™ 1984.

Authorized Subcontractor
Representative

A-11
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EXPOSURES/INJURIES

ONSITE EXPOSURES OR INJURIES:

* ghould be given appropriate medical attention.
Hospital care for chemical exposures must be cocordinated
with Doctor Harbison (501) 370-2863 (24 hrs)

* injuries without exposures should be given
appropriste medical attention

* all exposures/injuries must be reported to the
regional office within twenty-four hours (24 hres)

OFFSITE INJURIES

1. IF AN INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OF SITE WORK, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours .

11. IF AN INJURY OCCURS WHILE USING EQUIPMENRT OWNED OR
OPERATED FOR E&E, the injury should be treated and reported
within 24 hours.

) 9 IF THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim Buchanan or his
designeee Bill Kwoka) if:

* Medication is being taken P

* The injury may adversely affect job performance
including your ability to work in the field, sat
the garage, driving, etc.

recycled paper A'lz ecology and eavironment
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. Medtox Hotline

}. Twenty-four hour answering service - (501) 370-B263
Whet to Report:

* State: “This is an emergency.™

Your name, region, and aitel

Telephone number to reach you,

Your location.

Name of person injured or exposed,

Nature of emergency.

Action taken.

One of three toxicologists (Drs, Raymond Harbison,
Richard Freewman, or Robert Jamea) will contact you.
Repeat the information given to the answering service,

1f a toxicologist does not return your call within 15
minutes, call the following persons in order until
contact is made:

E & E Corporate Headquarters (EST 0830-1700) - (716)
632-449]

a. Twenty-four hour line - (716) 631-9530

b. Corporate Safety Director - Paul Johnmaire (home -~
(716) 655-1260 )

¢. Assistant Corporate Safety Officer ~ Steve Sherman
(home - (716) 688-0084)

A-13
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EXPOSURES/INJURIES

ORSITE EXPOSURES OR INJURIES:

* ghould be given appropriate medical attention.
Hospital care for chemical exposures must be coordinated
with Doctor Harbison (501) 370-2863 (24 hrs)

* ijnjuries without exposures should be given
appropriate medical attention

* all exposures/injuries must be reported to the
regional office within twenty-four hours (24 hrs)

OFFSITE INJURIES

1. IF AR INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OF SITE WORK, the injury is given appropriate

medical attention and reported to the Region Office within
24 hours .

s, Sme—

11. IF AR IRJURY OCCURS WHILE USING EQUIPMERT OWRED OR
OPERATED FOR ESE, the injury should be treated and reported
within 24 hours.

11. 1F THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim Buchanan or his
designeee Bill Kwoka) if:

* Medication is being taken

* The injury may adversely affect job performance
including your ability to work in the field, at
the garage, driving, etec.

~——ﬁ‘
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FIELD. SAFETY DATA SHEET

Chemical Nage:

Mex e uny CovnPound g

U S RN S S

30 145
('ho o‘g'nv\:c )

(* §)CAS NO: 2439-22.¢  M.W.: Phys.

(*1)TWV g, 05 pg Lo (ppm or MG/M3)(* )Ceiling Limit

State S.\tde
ppm or MG/M3)

APPEARANCE:
{* )Pure:
(* )Soil:
(* “)¥ater:
ODOR:

{(* )O0dor Threshold

(* )Odor Description o odoc @xpected

(ppm or MG/M3)

DETECTION:

(* )HNU Detection Efficiency: (10.2 EV Probe) RSswwned
(* )OVA Detection Effiency: ) Assuved
(* )Other Detection Methods: pinicev. oo ¥icle Counler Gor alles
COMMENTS: o here grprommental copcentcradlouns ace Jexs dhan 1S pm PPr
3 )
PROTECTIVE EQUIPMENT: P Action Lewls
(* ) 0 T02.0° . Level~D Can Yoe Changed
(* ) 005 TO,eg " Level-C (Cartridge GM<c-H ) ff-3 b se
(» ) T0 _ Level-B g the®
(* ) Above . - Level-A to reflect
the Maximu™
ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion an-\--mpv‘“
dom Con temiycaimons

Kid rtey o
{(* 2 )Acute Effects: anJaf-C%quMuscit revocy MSE!E&}S Aigocd-e¥g
(* 2 )Chronic Effects: 3,955}_:,“ k Necvous Sgskpn Allecnds | 6 ng L idis

Other Hazards: Ignit no Flam e Oxid re Corr_ ¥ws=
Explosive fow: bie. Toxic_ygs Carcin sy Radio e
Terat Repro Nuta
(* )Vapor Density >aicr (* ) B.P. (* ) LEL NA
(* )Soluble (H20) ygs (* ) Specif. Grav. (* ) UVEL__ pp
DECONTAMINATION:

{* ) FIRST AID:

REFERENCE SECTION:
1)_HC£~1H Tils /€2 -8y

2). a :

Salefe,

J).

4).

5)-

6).

7).

8).

9).

10).




FIELD BAFETY DATA SHEET 10 120

Chemical Rasme:Jcond n-? 4te Corvrounfe {dnere-pic oriv)

(*1 )CAS NO: 7473¢-02-1 M.W,: Phys. State
{# )TLV_ 0, 3¢ _(ppe or MG/M3)(* )Ceiling Limit_ (o L& Epr.ln or MG/M3)
TWA 0,05 me /M3 {(* )JIDLR
APPEARANCE:
(*L)Pure: vard~ane e~1dAc
(*Z )Soil:_4p4ctinenticherle syropt gt Yiph prvmrprdyrantinnce
(*1-)Water:_ swaqctinentenstie _ptr*;bp? ot hWigh penportryoticrs,

ODOR:
{* )odor Threshold {ppe or MG/M3)
(*Z)Odor Description prpee retsllic tocts pt Miph prvre.

DETECTION. ) Vapor Pressure  insic-ificent evcert ot hich terr,

(£ )HNU Detection Efficiency: O (10.2 EV Probe)
{* 2)OVA Detection Effiency:
(* )Other Detection Methods: ftrmic ohoerrtierm ~» JCAR

COMMENTS: H“Qﬂ“ _He__\'\l.. t&b .3 hllﬂﬁ o =20 rgreypams ‘L] iEE‘b {“_rp-of‘kﬂ"-"-ao-—j

. me/m3
PROTECTIVE EQUIPMENT:
(* 3) 0 TO 002 Level-D |,
(* 3) 002 TO 02 Llevel-C (Cartridge tyye.u )eor GMC-T
(*3) _op TO Level-3B
) Above Level-A

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion
——— e—

Fetigue, sleet ficsturhsnce, hesdache, muscle sches
(*l dAcute Effects: oltere bl~ad farmine ticey-e., 17-3,»11”: proyrec
{*}s )Chronic Effects: perve gnd braoir do~agre

Other Hazards: Ignit n. Flam p~ Oxid v~ Corr wn
Explosive rn Toxic_ pn~ Carcin y~ Radio pr

Terat Re pro Futa :

(* Vapor Density »= (* 4) B.P. vorprue (* ) LEL »
(*L, )Soluble (H20) yovtoe (* 4) Specif. Grav. —11 (* ) UEL_ g

DECONTAMIRATION: S~c1r & Weter

{* ) FIRST AID:

REFERENCE SECTION:

1). _scGIv, TIVES 1c83_1chl

2). Irefescicngl Judeement

3)._Correrste Guifelivres

4). IIC, Encv2loredia of Ccruratiorel Pe=lth & Safetv

5)e_frviemnentel Repater shi/1 pL92
6).

7).
8).

9).
10).

recycle-ed paper A-16 eceology and environment
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FIELD BAFETY DATA BHEET

Chemical Wane: ORGANIC VAPORS NOS

(* )CAS NO: M.W.: Fhys. Btate
(* TV M—(_ppm or MG/M3}{* )Ceiling Limit T (ppm or MG/M3)

APPEARANCE:
{(* )Pure:
(v )Soil:
(* )Dvater:

ODOR:
(* )odor Threshold (ppm or MG/M3)
(* )Odor Description

DETECTION: 30-50%
(* )ENU Detection Efficiency: assumed (10.2 EV Probe)
(* )OVA Detection Effiency: 50T assumed
(" JOther Detection Methods:

COMMENTS:

sirilar to the most common solvents,

PROTECTIVE EQUIPMENT:
(™ ) 0 TO _] ppo Level-D
(*1 ; 1 _TO_5 ppm Level-C (Cartridge combina®ion organic/
(w T ioh 5T

T ppm Level-B hizh efficiency fillter
(*+ ) Above __  ppm Level-A

ROUTES OF EXPOSURE: 1Inhalation, Absorption, Ingestion
nausea

(* 2 JAcute Effects:unknown, headache, eye, nose & throat irritation
(* )Chronic Effects:

Other Hazards: Ignit gpexz- Flam yes Oxid no Corr no
Explosive no Toxic_yes _ Carcin _yes Radio no

Terat__yes Repro_yes Muta_yes

(* )Vapor Density (* ) B.P. (* ) LEL
(* )Soluble (H20) (* ) Specif. Grav. (* ) UEL

DECONTAMINATION: Soap & water wesh, water rinse, Assumes properties

(* ) FIRST AID: po gpeclaml actions,

‘).
6).
8).

9.
10).

REFERENCE SECTION:
1). Corporate guldelines

2).__other values are assumed based uron the solvent preoperties

3). most often encountered in fi1eld work,

5).

n.




__"TRI CHLORQETHYLENE [
AEALTH HAZARD DATA 10 122 l

MESHOLD LI VALUE (TLY) AND SQURCE
™ %0 "Ppm WA 180ppm STEL ACGIH 1982

sunt Inhalatipn of above th -
CRELS WrBVeihe s, "headache, Chalsear Onconbeiouancas, TIT AT aD28E £ LNy ¥iSh giz2d

B S N S R I R T R e e e e R e
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TRICHLOROETHY LENE ™

T CHEMSAFE™ 30 123
MATERIAL SAFETY DATA SHEET

| IDENTIFICATION

MANUFACTURER'S RAME EMERGENCY TELEPHOME RO
ADDRESS (Number Stieer Ciry Staie and 217 Cooe} CASBWf 679 01¢
[*] ME AND SYNONYM . TRA AME AN g
CHEMICAL MAME AKD SYNG s Tnchloroethylene DE KAME AND SYNOMNYME
CHEMICAL FaM FORMUL &
h‘lormated Alkene ClHCCC]z

Il CHEMSAFE™ INSTRUCTIONAL® CLASSIFICATION

Allix Appropriate Chemsale™ instructional Classification Label

*Reter 10 CHEMSAFET™ ingrrycnional bookiels Tor data regasging the properhes approprats sale
use BNQ Mprage and ermeipency rasponge For this class of pybsiancs

It HAZARDOUS INGREDIENTS

INGREDIENT NAME %] TV ARG CE INGREDIENT NAME w | TV AND QU
1 Trichloroethylene 100; 50 ppm Twh 4
2 ACGIH 5
3 1982 6
IV PHYSICAL DATA
Boiing Point at 760 mm Hg : (SFH' deg ¥ 188 (87) Specific Gravity (H:0 = 1) 20 C 1.45-1.47*
Vapor Pressure {mm Hg at _20 * _C) mm Hg| 58 Sf'ﬁi?&;:'f':'f ca 100
Vapor Density (A = 1) 4.54 ‘Egj,r;ﬁ'_?gg{;gaf N (CClA=1) ~0.69
Sotubibity In Water (% by Weight) HERCT ©.1 Mellmg Point (*F }
Appearanca and Odor “2 Sééeﬁééo‘c}‘ﬁ_ﬂ%n E?f&h sAS SYaﬁaéﬁﬁr 1‘1_:151 % {sz u géi;l_%}:l?gr iﬂ?é_i o? tee-
V FIRE AND EXPLOSION HAZARD DATAr
Flash Paint (Method Used, None P armmabie LS 1 At (. By Valume T Lowe® (Lol UbDe" (Ut

B e VTY coRE5athal WBAEhndE-0BI ST A5 e, SHRER TS apAE®in S1C B OSIE L Ehbo

1% .
osec
Sl 3 T I NP S N P N R

—Eo@ﬁgigego}g{gaghéggroggara 350%58‘5’19185 gggguggg ggogegﬁggns? a& fEnTCE vapors alx.

Frre a0 Explosion HazarOy

VI LOCATIONS USED AND STORED (Completed By User)

Loecalions Usec

Locatons Stored

Winue Spanghore Regulatory Servcas Ine (SRS) beheves 1hat the 4a's LomMMIDe? nevern are 15C1udt an0 DELeves That the opnIONS eapressed are 1hose of QUaities prpsns tht
data are MOt 10 be faken g5 & warranty £f representation tof which SRS assumes legs. resronsibiily They are offerea 50l ly 10f yOUt CORMITRratian InyAsligdvan ANE vaihey
bon Any use o) [his data and INOrmation Mmust De JetemIneS by INe LSer 10 bR wn a7 Cryrdance wrlh applicabie iederal sigie and local laws AR 10Qu 1 I0NL

CHEMSAFETV £0RAM 32 tContinued on reverse so-
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Chemical Name: Ferchloroethvlene svn. tetrachloroethvieng

(*1 )CAS NO: 127-1B-4 M.W.: 144 Phys. State 1ioumid
(%31 JTLV 50 FE¥ (ppom or MG/M3)(* )Ceiling Limit 200 FFMppm or MG/M3)
IDLKE 500 PPX (ref §)

APPEARANCE:

(* )JPure:_ colorless to vpsle vellow Jiguid

(* )Soil:

(* DJWater:
ODOR:

(* )0dor Threshold (ppm or MG/M3)

(* 4 )0dor Description cimilar to chloroform
DETECTION:

(* 2 JANDU Detection Efficiency: (10.2 EV Probe) I.F. 9.32

(*2 JOVA Detection Effiency: 70

(*2 }Other Detection Methods: Drarer tubes, Gas Chrematogcraphy
COMMENTS:

PROTECTIVE EQUIPHENT:
(*3) 0TO 5 ppm Level-D
(*3) 5 TOS0 ppo Level-C (Cartridge Combinayion: “rganic
(* ) TO ppo Level-B Ligh efficiency filter
(* ) Above ppe Level-A

ROUTES OF EXPOSURE: Inhalation, Absorption, Inpestion

(*y )Acute Effects: jrritation of eves, nose throat, CNS derressant
(*4 )Chronic Effects: Jiver =n3 kidnev damace

Other Hazards: Ignit no Flam np O0xid no Corr no
Explosive pg Toxic vyes Carcin Radio no
Terat Repro Kuta
(* )Vapor Density (* 4) B.P. 250°P (* .) LEL na’
(*4 )Soluble (H20) 1,500 (* 5) Specif. Grav. 1,62 (» ) yeL" na

DECONTAMINATION: soop =nd yoter wach wotey pipee

(* ) FIRST AID:_Tove %intiw +n frach air ned remove contsminsted

gleotrire YUive artdfictal recpirgtion 4f necesegry,

10).

REFERENCE SECTION:

1).ACGIH, TILVs 1984-1985

2).¥anufzcturer's Literature

3).Cornorate Guidelineé

g;-}\‘iﬁshﬁ/ Csha pnr¥et Guide te Che—ics] Zazards 1€80 revision
6).
7).
8).
9).
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HAZARD EVALUATION:

This troject has several phases. The phases include surface soll
sampling, subsurface scill sampling, sediment sampling , surface
water sampling and groundwater sampling., The subsurface samrling
efforts will include subcontractors to drill berines and/or install

" monitoring wells.

Hazards Present:
volatile organic compounds: JInhalation hazard
-paint thinners and solvents
-generally a mixture of aliphatic ormanics and aromatic
compounds
~depreaser and seclvents for the removal of paint
-generally chlorinated volatile orsanic compouhds such
as trichlorcethene, methvlene chloride, lll-trichlorcethane,
Non-volatile organlcs:
-direct contact hazard
- generally petroleum products for vehicle fuels, lubrication
although they can tre cnnsidered to be direct contact hszards,
they eenerally have low toxlcity.
Pesticides: direct contact hazard
- The pesticides which a~ e reported to have been disvosed of
on this site are 1limited to a mercury containing comnound
which was used as a herbicide. No ¢other description of the
herbicide was made. It is assumed thst the compound will
be toxic by direct contact only and wlll probably not be
an acetochdlinesterase inhibitor since the mercury comrtounds
are not associated with ergancphesphate or erganocarbamate
pesticides,

Other pesticides are in use on the alr base at the present time
but are not believed to be in the landfill areas. The present
pesticides include several of the acetanilide derivatives,

and crgancprhesphates and corganochlerine compounds, ©One of the
named compounds was Silvex. ©Silvex is a 2,4,5-T formulation
and has the potential for -TCDD centamination,

At this time, no PCBs or Dloxins are known to be or thousht to
be on the site in the areas of investiwation.

Physical hazards:

- The physical hazards asc<oclated with this site will he
greatest around the drill ries overation. All utility lines
pipes ete., will be located pricr to the start of 4rillinsg.

At least two peoble will be presént at the drill riec while

it is in pperation., The route to the nearest hospital will

be explained to the drillers and/or an EZE pevson familiar with
the route will be present.

- constant monitorineg of the breathing zone will be performed
during the drilling operations. Additional{monitoring will

be done to detect potentially hish concentrations which

could reach t-e breathing zone.
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Hazard Evalvation at Richards-Geb.auer AFB {cantinued):

The overall hazards consist of the following:

Inhalation: volatile organic comvounds (including carcinogens)
Heavy metals (particulates)
Pesticides

Direct ContacT:
Volatile QOrganices
Carcinogens: chlorinated organics (volatile)
Pesticides
Mercury (from pesticide)
Lead (from Paint)

- Level-C protection is recommended for those activities which
disturb the subsurface soils =2nd for the eccllection of soil
samples which have the potential for contamination with
the mercury containine herbicide or carcinosens. GKC-H cartridees,

- Skin preotection should include disposahle cuterwear to protect
against particulates. Since the drillers will not drill into
the fil11 material, no direct contact with concentrated chemicels
1s anticipated,

ACTION LEVELS:

If the HNU/CVA measures orranic vapor concentrsticns in excess
of five parts per million above backeground, the team is to
Withdraw from the site, Site work is not to coantinue until
the respiratory protection is incremsed or enourgh information (;,
is provided to the Hemgional Safety €cordinator for him

to determine that level-C respiratory protection is still =

appropriate. lLevel-B pperation reculres the approvel of the RSC, i

If above backeround levels of radiatior are detedted in
any of the areas, the work is to stopr for that asrea until the
hazard i1s evaluated and approval is granted,

Subecontractst [

As of 9=12-86 the subcontract has not been finalized, The
Statements 6f medicel fittness must be recieved for this

safety plan to b»e valid for subcontract work, The subcontractors
rust also be infeormed to the hazards =nd monitorine

antivipated to be present/done,

recycled paper erology und environms 1y
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Site Nurber one:

‘he only anticipsted wastes which are hazardous are:
paints
paint thinner
alcohel
aliphatic oresanics
turpentine
Strippers
chlorinat~d hydrocarbons such as
TCE
Carbon tetrachloride
1,1,1-Trichloroethane

The quantities are repdrtedly very small. ZThis is partly due

to the practise of burning the seolvents rather than just landfilling

them,

ACTION LEVELS:

1 PPM ormanic vapors goto Level-¢ protection

5 PFM organic vapors withdraw from the site atea
Above Backawound Radiation: Withdraw from the area and
report the situation to theRSA,

Site Number 2 (*he Northeast Landfill)

Hazardous wastes are present ir very small ouantities, The
volatiles which were disposed of were nol .containerized.
Waste paint and thinners were spread on the ground surface
until 1978, Since no concentrsted wastes are known

to be containeri@ed in the disposal area, high concentratiors
of wapors are very unlikely.

Action Levels: Same as for site NO.1

Note: Over 400 55-gallon drums are stored at the site,

Most of the drums are empty, but some ¢f the drums have
unknown contents, If the wind direction places the site
downegradient of the drums, there i1s potential for expcenres
throuzh legkage and other rekeases. Inform the team/drillers
of that potential =nd withdraw 1f unexpected odors occur or
if there 15 irritation of mucus membranes such as in the

nose or throat. Eye irritation or headaches are also common
signs of expdsure .

A-23
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Richards-Gebaur AFB {continued)

Site *“umber 5, The South Burn Pit;s 30 123

lhissite was used to burn oil and solvents during training
exergises for firefishting personnei. *1thouch there

is potential for volatile organics to be present here, the
quantities are anticipated teo be small due the history. .

Level-D resplratory protection is recommended unless the
organic vapor concentrations exceed 1 PPM.above backercund.

Site Number 6:i lhe North Burn Pit:

Eazardous wastes:

~Waste oils

-3clvents

-Fuels: only JP=4 fuel similar to kerosene
History is the same as for site 5. Use the same respiratory
guldelines.

Site Number 8, The Herbicide Purial Site:

Hazardous Wastes:
-four cases of mercury containing herbicide
estimated to be less than 50 voundis total
- ro description of the chemical or its trade name.

It will be assumed that the bottles are intact or that they
have been broRen by their burial. Since the herbicide is in
vint hottles, it i1s unlikely that the berings will btreak more
than one or two. Visu al observation is very important if
the perimeter is not well defined. If the perimeter is well
defined, there 1s noe chance of strikines the hottles,

In the event that the perimeter is voorly defined, the dArillers
and menitoring personnel should take particular care to examine
so0il cuttings for signs of oreanics. The signs cculd include

a sheen on the water/soil, odors like solvents, frasments of brcken
glass, ete, Since the characteristics of the herhicide are not
defined it i1s not known if the HNU or CVA will respond to it.
For the purroses of thls safety vlan, We are assuming that

both instruments w111 not detedt the Desticide. ‘ou are

to assume that is bresent.

. : Yhecbice

Oand protection will consist of surszical gloves._ under

nitrile or butyl gloves. Foot protection will be a minimum

of rubber boots (safety). Outerwear should be disposable
coveralls such as tyvek or saranex sults.

A-24
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Richards-Gebaur AFB (continued). 30 .‘i'zf}

Site “umber 9, An Ci1l Saturated Area

An o011 contaminated area 1s located in an area which was previously
used for stwrage of pettoleum products such as fuels, olls
and greases.

This area is reported to have been heavily contaminated by
relatively non-toxic materials. Due to the nature of the
contaminants, and the fact that the site is in an open

area, respiratory protection will not be required.

Hespiratory protection is optional at organic vapor concentrations
which reach 5 PPM,
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APPENDIX B

CONTRACT DESCRIPTION OF WORK
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INSTALLATION RESTORATION PROGRAM
PHASE II - CONFIRMATIQN/QUANTIFICATION (STAGE 2)
RICHARDS-GEBAUR AFB MQ

30 132

I. DESCRIPTION QF WQRK

The overall objective of the Installation Restoration Program (IRP) Phase
11 investigation is to assess potential contamination at past hazardous waste
disposal and spill sites on Alr Force Installations, A series of staged field
investigations may be required to meet this objective.

The intention of this staged investigation is to undertake a field and
laboratory study at Richards-Gebaur AFB MO to: (1) confirm the presenge or
absence of contamination within the specified areas of investigation; (2) ir
possible, determine the extent and degree of contamination and the potential
for migration of those contaminants in the varlous environmental media; (3)
identify publlic health and environmental hazards of migrating pollutants based
on state or Federal standards for those contaminants; and (U4) delineate
additional investigations required beyond this stage tc reach the Phase Il
objectives,

The IRP Phase I Report and Phase II Stage 1 Report (mailed under separate
cover) incorporate the background and description of the sites/zones for this
task. To accomplish this survey effort, the contractor shall take the
following actions: -

A. General Requirements

1., Conduct a literature search of local hydrogeclogic conditions to
complement the Phase I and Phase II Reports {mailed under separate cover).
Include the pertinent literature search information in an appendix of the
Final Report. Develop the llterature search data using the following
guideline:

a. Topographic data
b. Geologic data
{1} Structure
(2) Stratigraphy
(3) Lithology
c. Hydrogeologic data
(1) Location of all existing and abandoned wells, observation

wells, springs, ponds (natural and artificial) and seepages, that occur on or
off the installation within a one-mile radius of sites to be investigated



(2)
(3}
(4}
(5)

areas

(6)
and natural seepages

d. Data

30 123

Groundwater tahble and piezometric contours

Depth to groundwater
Surface and groundwater quality

Delineated areas of recharge, discharge and contributing
Geologlic setting, yleld data and hydrographs of springs

on all existing and abandoned wells, including uncased

boreholes, on or off the installation and within a one-mile radius of sites to

be investigated

(1)

Location, depth, diameter, well type, and lithologic logs

associated with the well

(2}

Static and pumplng water levels, well hydrographs, yield,

specific capaclty, and related data

(33
(4}

Existing and projected groundwater development and use

Well and screen corrosion, crustation, and similar

operation and malntenance problems

(5)

Observation and monitoring well networks, pumping

influences, barrler and recharge boundaries, and related hydraulic
interferences influencing aquifer behavior.

(6

Existing water sampling sites

e. Aquifer data

(1)
(2)
(3
(4)
(5)
(6)
(7)
(8)

recycled paper

Type, l.e., unconfined, arteslan, or perched-

Thickness, depth to aquifer, and formational designation
Barrier and recharge boundaries

Transmissivity, storativity, and permeability (gpd/ft?)
Specific retention

Delineation of discharge and recharge areas

Ground and surface water relationships

Aquifer models

celogy and environment
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f. Climatic data
(1) Precipitation (total and net)
(2) Evapotranspiration

2, Determine the areal extent of the sites by reviewlng historical
and current panchromatic and Infrared aerial photography.

B. Technical Operations Plan

Immediately after the Notice To Proceed (NTP) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical regquirements
specified in this task description. (See Sequence No. 19, Item VI below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAFOEHL within two weeks of the NTP.

C. Health and Safety

Comply with USAF, OSHA, EPA, state and local health and safety
regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of protection needed at the study sites,
Prepare a written Health and Safety Plan for the proposed work effort and
coordinate it directly with applicable-regulatory agencies prior to commencing
field operations. Provide an informatlion copy of the Health and Safety Plan
to the USAFQOEHL after coordination with regulatory agencies. The Health and
Safety Plan 1Is specified In Sequence No. T, Item VI below,

D. Drilling and Solls Work

1. Determine the exact location of all monitor wells, soil borings,
and test pits during the planning/mobilization phase of the field investiga-
tion, Consult with base personnel to minimize disruption of base activities,
to properly position wells with respect to exact site locatlons, and to avoid
underground utllities, Direct the drilling and sampling and maintain a
detalled log of the conditions and materials penetrated during the course of
the work. Do not drill boreholes into or positicon wells in actual landfill
areas, install wells at the landfill perimeter.

2. Monitor the amblent air during all well drilling, soil boring and
teat pit work with a photolonizaticn meter or equivalent organic vapor
detector to ldentify the generation of potentially hazardous and/or toxic
vapors or gases. Include air monitoring results in the boring logs. If soll
encountered during borehole drilling or test pit work 13 suspected to be
hazardous because of abnormal discoloration, odor or air monitoring levels,
contalnerlze the soil cuttings in new, unused drums. Enter Into the boring
logs the depth(s) from which suspected contaminated soil cuttings were
collected for c¢ontalnerization. Collect a maximum of 10 composite samples,
one from the contents of each drum. Test each composite sample for EP
Toxicity (metals). Use RCRA criteria to determine i1f soll cuttings must be
classified as hazardous waste (40 CFR 261.24).

b ket amr | e mmmmammim b ey e mmr — ey ey mmime— o — % m———
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3. Groundwater Monitoring Wells
a. Installation of Groundwater Monitoring Wells

(1) Comply with U.S. EPA Publication 330/9-S1-002, NEIC
Manual for Ground Water/Subsurface Investigations at Hazard Waste Sites for
menitoring well installation.

(2) All well drilling, development, purging, sampling
methods, and other activity pertaining to this effort must conform to state
and other applicable regulatory agency requirements. Cite references in an
appendix to the Final Report.

(3) 1Install wells at a sufficient depth to collect samples
representative of aquifer quality and to intercept contaminants if they are
present.

(4) Avoid, when possible, installing wells in depressions or
areas subject to frequent flooding and standing water, If wells must be
instalied in such areas, design the wells such that standing water does not
leak into the top of the casing or cascade down the annular space.

(5) Drill all monitoring wells using the following
specifications:

(a) Drill wells using hollow-stem auger techniques. A
center stem, plug, and bit attached to the stem may be inserted intoc the auger
for use while drilling. This will prevent material from entering into the
hollow stem of the auger.

(b) Take lithologic samples at five-foot intervals and
prepare borehole log descriptions. Include pilot boring logs and well
completion summaries in the Final Report (Item VI, below).

(e) Drill a maximum of 6 wells, Total footage for all
wells in this task shall not exceed 200 linear feet. Refer to the. site
specific details in Section I.H.

(d) Construct each well with four-inch inside diameter
(I.D.) Schedule 80 PVC casing. Use threaded screw-type joints, glued fittings
are not permitted. Flush thread all connections. Screen each well using
four-inch I.D. casing having up to 0,020 inch slots; slot size may be smaller
based upon borehole geology. Screen material must be the same as that of the
casing. Cap the bottom of the screen,

(e) - Screen all wells so as to collect floating contam-

inants and to alleow for yearly fluctuations of the water table. Screen all
shallow wells a minimum of ten feet.

recycled paper ccology and environment
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(6) Complete all monitoring wells using the following
specifications:

(a) Once the casing is installed, allow the soil forma-
tion to collapse around the well screen. Supplement the natural gravel-pack
with washed and bagged rounded siljica sand or gravel with a grain slze distri-
butlion compatible with the screen and soll formation. Place the pack from the
bottom of the borehole to two feet above the top of the screen., Tremle a five
foot bentonite seal (granulated or pellets) above the sand/gravel pack.

Ensure the bentonite forms a complete seal., Grout the remainder of the
annulus to the land surface with a Type I Portland cement/bentonite slurry.

(b) Check with the Base point of contact (POC) to deter-
mine whether wells shall be completed flush or project above the ground
surface.

1 If well stick-up is of concern in an area,
complete the well flush with the land surface, Cut the casing two to three
inches below land surface, and lnstall a protective locking lid consisting of
a cast-lron valve box assembly. Center the lid assembly in & three foot
diameter concrete pad sloped away from the valve box. Ensure that free
drainage is malntained within the valve box. Also, provide a screw-type
casing cap to prevent inflltratlion of surface water. Maintain a minimum of
one foot clearance between the casing tdp and the bottom of the valve box.
Clearly mark the well number on the valve box 1lid.

2 If an above-ground-surface completion is used,
extend the well casing two or three feet above land surface. Provide an end-
plug or casing cap for each well. Shleld the extended casing with a steel
guard plpe which 1s placed over the casing and cap, and seated in a two-foot
by two-foot by four-inch concrete surface pad. Slope the pad away from the
well sleeve. 1Install a lockable cap or lid on the guard pipe. Insatall three,
three-inch diameter steel guard posts if the Base POC determines the well s
in an area which needs such protection. The guard posts shall be flve feet in
total length and installed radially from each wellhead. Recess the guard
posts approximately two feet into the ground. Do not install the guard posts
in the concrete pad placed at the well base. Paint the protective steel
sleeve and clearly number the well on the sleeve exterlor.

3 Provide locks for both flush and above-ground
well assemblies. Turn over the lock keys to the Base POC following completion
of the fleld effort.

{(c) Develop each well as soon as practical after
completion with a submersible pump, baller, and/or airlift method. Contlnue
well development until the discharge water 1s clear and free of sediment to
the fullest extent possible. Measure the rate of water produced, the pH,
specific conductance and water temperature during well development and include
this information in the Final Report.

(d) Determine by survey the elevation of all newly
installed monitoring wells to an accuracy of 0,01 foot. Notch the top of the

5
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riser casing where well elevations are established. Horizontally locate the
new wells to an accuracy of 1.0 foot and record the position on both project
and site-specific maps. Bench marks used must have previously been
‘established from and are traceable to a USCGS or USGS survey marker.

(e) Measure water levels at all monitoring wells as feet
below the ground surface or below the top of casing elevation to the nearest
0.01 foot. Report as mean sea level (MSL). Measure statie water levels in

wells prior to well development and before all well purging which precedes
sampling events.

b. Recommend a candidate well abandonment method(s) or
technique(s) which is applicable to the type of monitoring wells installed and
geological conditions. Consider that these wells will be abandoned at some
future date after the study objectives have been met and there is no longer a
need for the wells. The actual process of well abandonment is not a part of
this task order. Assure that the recommended method(s) meets state and/or
local well abandonment guidelines or regulations.

¢. Complete permits, applications, and other documents which may
be required by local and/or state regulatory agencies for the installation of

monitoring wells. File these documents with appropriate agencies and pay all
permitting and filing fees,

4, Soil Borings

a. Conduct a maximum of 12 soil borings not to exceed a total of
250 linear feet. Accomplish the borings using hollow stem auger techniques.
Obtain split-spoon samples at five foot intervals, using ASTM Method D-1586,
Refer to Secticn I.H. for collection details of s0il samples requiring
laborateory analysis. Where sample cocllection depths are not specified, take
samples in zones of suspected contamination as determined by abnormal soil
discoloration, odor or air meonitoring levels.

b. Secan all split-spoon soil cores with a photcionization meter
or equivalent organic vapor detector. Include monitoring results in the
boring logs. h

¢. During the bering cperations, describe lithologies encountered
and prepare stratigraphic logs. Place special emphasis on field identifica-
tion of contaminated soils encountered.

d. Whenever possible, measure water levels in all boreholes after
the water level has stabilized. Examine the water surface for the presence of
hydroecarbons. Include this information in the boring logs.

e. Tremie-grout all boreholes to the surface with bentonite, It
is especially important to insure that they be adequately resealed to preclude
future migration of contaminants.

f. Permanently mark each locaticn where scil borings are

drilled. Record the location on a project map for each specific site or zone,
whichever is applicable.

recycled paper ecology and environment
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g. Perform a maximum of three shallow soil augerings using a hand
auger. Total footage shall not exceed 50 feet.

5. Well and Borehole Cleanup
Remove all well/borehole cuttings and clean the general area
fellowing the completion of each well/borehcle. Contalnerize and store
cuttings suspected to be contaminated according to paragraph 1.D.2. of this
task order., Transport these drums to a location within the installation
boundary designated by the Base POC. The base 138 responsible for ultimate
disposal of contaminated scils using base resocurces,

E. Decontamination Procedures

1. Decontamlinate all sampling equipment, including internal
components, prilor to use and between samples to aveid cross-contamination.
Wash equipment with a laboratory-grade detergent followed by drinking quality
water, solvent (methanol), and distilled water rinses. Allow sufficient time
for the solvent to evaporate and the equipment to dry completely before reuse,.

2. Dedicate for each well the monofilament line or steel wire used to
lower sampling equipment intoc the well; do not use a line in more than one
well. Decontaminate the calibrated water level probe for measuring well
volume and water level elevation before use in each well,

3. Thoroughly clean and decontaminate the drilling rig and tools
before initial use and after each borehole completion, As a minimum, steam
clean drill bits after each borehole Is installed. Drill from the "least" to
the "most" contaminated sites, if possible.

F. Fleld Sampling

1. Strictly comply with the sampling techniques, maximum holding
times, and sample preservation as specified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edition
(1985), pages 37-ul; ASTM, Section 11, Water and Environmental Technology;
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
2nd Edition (USEPA, 1984); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/4-79-020, pages x1ii to xix (1983); and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 600/4-
82-029 (1982).

2. Groundwater Monitoring Wells

a. After development, allow wells to stabllize for a minimum of
seven days before sampling.

b. Prior to purging the wells, examine the surface of the water
table for the presence of hydrocarbons and take water level measurements to
the nearest 0,01 foot with respect to the established survey point on top of
the well casing. If applicable, measure the thickness of the hydrocarbon
layer.
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¢. Purge the well using a submersible pump, baller, or other
pertinent method. Purge until a minimum of three well volumes (based on
borehole diameter) of water has been displaced and the pH, temperature,
specific conductance, celor, and odor of the discharge have stablilized using
the following criteria: pH £ 0.1 unit; temperature + 0.5°C, and specifie

conductance + 10 umhos. Include the final measurements in the Results section
of the report.

d. Collect water samples with a Teflon baller. However, to
collect representative aquifer samples where floating hydrocarbons are
present, use a "thief sampler" or similar device to minimize the Influence of
the free product.

e. If the well(s) ecannot be sampled due to well development, well

characteristics, or other reason(s), indicate the reason(s) in the report as
specified In Item VI below.

f. Remeasure water levels after sampling and the wells have
stablized.

3. For surface water/sediment samples, collect samples s0 as not to
cause cross—-contamination; c¢btaln downstream samples first. Measure, on site,
the pH, temperature, and specific conductance for all water samples.

k, Permanently mark the location where surface water or sediment
samples are collected. Record the location on a project map for each specifie
site or zone, whichever applies.

5. Split all water and soll samples. Analyze one set and immediately
deliver the other set (the same collection day) to the Base POC. The Base POC
will select 10% of the split samples, package the selections with appropriate
forms, and deliver them to the contractor within 24 hours of receipt. Supply
all packing and shipping materials to the Base POC for packaging the split
samples, Immediately ship (within 24 hours) the POC~selected samples through
overnight delivery to:

USAFOEHL/SA

Bldg 140

Brooks AFB TX 78235-5501

For all split samples sent to the USAFOEHL, complete an AF Form 2752A

"Environmental Sampling Data" and/or an AF Form 2752B "Environmental Sampling
bata - Trace Organics", (working coples will be provided under separate cover)
with the following information:

a, Date and time collected

b. Purpose of sample (analyte and sample group)

¢. Installation name (base)

recycled paper ecology and environment
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Sample number

L]
[«
»

€. Source/location and depth of-sample
f. Contract Task Numbers and Title of Project

g. Method of collection (baller, suction pump, alr-lift pump,
ete.)

h. Volumes removed before sample taken {(well samples only)
i. Speclal conditioqs (use of surrogate standard, etc.)

J+ Preservatives used .

k. Collector's name or Initials

In addition, label each sample container with a permanent ink
pen (water-proof laundry marker) to reflect the data in a, b, ¢, d, j and k
above.

6. For every 10 fileld samples collected, take at least one additional
sample (a field duplicate) for quality control purposes. Table 1 provides a
10% allowance for these additional analyses. Duplicates shall be indistin-
,guishable from other analytical samples so that personnel performing the
analyses are not able to determine which samples are duplicates.

7. For every 20 fleld water samples collected, prepare and submit for
analysis one fleld blank for all parameters analyzed in water. A minimum of
_one field blank for each parameter 18 required. Allowances for these
additional analyses are included in Table 1.
”‘}" 8. Maintain chain-of-custody records for all samples, field blanks,
and quality control samples.

G. Chemical Analyses

) 1. Analyze water and soll samples collected as specified in Section H
. .  below, Specific Site Work. The analytical parameters are summarlized in Table
’1 along with the required methods.
K 2. All analyses shall meet the required limits of detection for the
applicable method identified in Table 1.

l“ N . ER)
)

3. For those methods which employ gas chromatography (GC) as the
analytical technique (SW8010, sSWB020, E601, E602, E604, etc.) positive
confirmation of identity is required for all analytes having concentrations
higher than the Method Detection Limit (MDL). Conduct positive confirmation
by second~column GC; however, gas chromatography/mass spectroscopy (GC/MS) can
be used for positive confirmation 1f the quantity of each analyte to be
confirmed is above the detection level of the GC/MS 1nstrument. Analytes
which cannot be confirmed will be reported as "Not Detected"™ in the body of

9
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the report, but results of all second-column GC or GC/MS confirmational
analyses are to be included in the report appendix along with other raw
analytical data. Base the quantification of confirmed analytes on the first-
column analysis. The maximum number of second-column confirmational analyses
shall not exceed fifty percent (50%) of the actual number of field samples (to
include duplicates). The total number of samples for each GC method listed in
Table 1 inciudes this allowance. If GC/MS, or a combination of second-column
GC and GC/MS, 1s used, the total cost of all such analyses for a particular
parameter shall not exceed the funding allowed for positive confirmation using
only second-column GC.

4. All chemical/physical analyses shall conform to state and other
applicable Federal and local regulatory agency legal requirements, If a
regulatory agency specifies that a type of analysis be performed in a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL/TS.

5. Archive all raw data, including QA/QC and standards data, for not
lesa than five years after project completion. Supply these data to the
USAFOEHL/TS upon request.

H. Specific Site Work

In addition to items delineated in I.A. through I.G. above, conduct
the following specific actions at the sites listed below:

1. South Landrill (Site 1)

a. Perform one soil boring to an approximate depth of 15 feet.
Obtain a maximum of 3 soil samples from the boring. The selection of soil
samples for chemical analysis shall be based on OVA or HNU meter readings,
discoloration, odor, or other signs of contamination. Record the OVA/HNU
readings and other observations with the soil boring logs. Take a water
sample from the boring if groundwater is encountered.

b, Take a maximum of three s0il or sediment sampleéﬂélong the
perimeter of the landfill along Scope Creek. Take one background soil or
sediment sample upstream of the landfill along the creek.

c¢. Take a maximum of three water samples from Scope Creek
adjacent to the landfill or from any leachate seeps detected. Take one
background water sample upstream along Se¢ope Creek.

d. Analyze soil/sediment samples for petroleum hydrocarbons,
aromatic volatile organics and halogenated volatile organicsa.

e. Analyze water samples for petroleum hydrocarbons, total
dissolved solids {TDS), halogenated and aromatic volatile organics, 13

priority pollutant metals, extractable priority pellutants (GC/MS), common
anions, and phenols.

10
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2. Northeast Landfill {Site 2) 30 N

a. Locate and review any avallable new information dealing with
the Northeast Landfill and nearby sewer lines. Locate and interpret any
aerial photographs of the site when it was 1n operation.

b. Perform a magnetometer and an electromagnetic survey of the
site.

¢. Perform six scil borings each approximately 20 feet deep,
three borings for the west trench and three borings for the double trench,
Obtaln a maximum of 3 soll samples per boring (a maximum of 18 total secil
samples). Select the soll samples based on OVA or HNU meter readings,
discoloration, odor or other signs of contamination. Obtain a water sample
from each boring if water i3 encountered (a maximum of 5 water samples
(Note: One boring will be coverted to a well).

d. Convert one boring into a monitoring well immediately
downgradient of the newly discovered trench areas in the west part of the
landfill. Install one background monltoring well immediately north of the
landfi1ll. Collect a water sample from each well.

€. Collect water samples from the three existing monitoring wells
at the site.

f. Collect water samples from Scope Creek upgradient and
downgradient of this landfill (2 samples).

€. Analyze scll samples for petroleum hydrocarbons, aromatic
volatlle organics, and halcogenated veolatile organics.

h. Analyze water samples for petroleum hydrocarbons, TDS,
halogenated and aromatic velatlle organics, 13 priority pollutant metals,
extractable priority pollutants (GC/MS), common anions, and phenols.

3. North Burn Area (Site 6)

2. Perform soll .gas analysls with a maximum of 30 holes/probes to
characterize contamination from the site. Siting of borings and wells will be
based on the results of the scoil gas survey.

b. Perform three soll borings each approximately 15 feet deep
along the perimeter of the plit. Obtain a maximum of 9 soil samples from the
boreholes based on OVA/HNU meter readings, discoloration, odor, or other
indications of contamination. Collect a water sample from each borehole 1f
water is encountered for a maximum of three water samples.

c. Install 3 wells. Two of the wells shall be installed

downgradient of the site and the other upgradient. Each well shall be sampled
once for a total of three water samples.

1
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d. Obtain six composite soil surface samples to a depth of 12
inches covering the area of overflow and along the surface drainage pathway.

e. Collect one surface water sample from any ponded water in the
drainage pathways.

f. Analyze the soil samples for petroleum hydrocarbons, aromatic
volatile organies and halogenated volatile organies.

. Analyze water samples for petroleum hydrocarbons, aromatic and
halogenated volatile organics.

4, Herbicide Burial Area (Site 8)

a. A maximum of four composite soil samples will be taken from
areas of stressed vegetation., One water sample will be taken from the small
pond which drains the site.

b. Analyze the soil samples for herbicides (EPA 8150), arsenic
and mercury.

¢. Analyze the water sample for pesticides (EPA 608, 509A, and
509B) arsenic, mercury, and TDS.

5. 0il Saturated Area (Site 9)

a. Perform 1 soil boring approximately 15 feet deep. Obtain a
maximum of 3 split spoon soil samples for analysis based on OVA or HNU meter
reading, discoloration, odor, or other indications of contamination. Collect
a water sample from the borehole if water is encountered.

b. Collect a maximum of siXx composite surface socil samples from
the area draining the oll saturated zone.

c. Collect a water sample from the surface water drainage pathway
downgradient from the site. -

g 3

d. Analyze the soil samples for petroleum hydrocarbons, lead and
halogenated and aromatic volatile organics.

€. Analyze water samples for petroleum hydrocarbons, lead, TDS,
and halogenated and aromatic volatile organies.

6. Hazardous Waste Drum Storage Area, Bldg 923 ( Site 10)

a., Perform cne soil boring inside the compound near the stained
area approximately 15 feet deep. Obtain a maximum of 3 scil samples from the
boring. Obtain a water sample from the borehole if water is encountered.

b, Collect six surface s0il samples, one from the stained area,

four downgradient, and one upgradient from the stained area.

12
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¢. Collect a maximum of two surface water samples from the

surface dralnage pathway, one upgradient and one downgradient from the stained

area, The surf{ace dralnage pathway will only be sampled if water is present

during fleldwork.

d. Analyze scil samples for petroleum hydrocarabons, EP toxiecity
(metals), and halogenated and aromatic volatile organics,

e, Analyze water samples for petroleum hydroecarbons, TDS,
pricrity pollutant metals, barium, mercury and halogenated and arcomatic
volatile organics,

7. POL Storage Area (Site 12)
a. Hand auger three borings at locations selected in the field
for a maximum of 30 feet of hand augering. Collect a maximum of 3 soil
samples from each boring. Selection of samples will be based on indications

of contamination detected in the field.

b. 1Install cone downgradient well to an approximate depth of 20
feet. Collect one water sample from the well,

¢. Collect two soil/sediment samples, one from each of the
putfall drains from Bldg 953.

d. Collect three surface water samples, two from the stream
draining the POL tank area and one from the drain outfall from Bldg 953.

e. Analyze the four water samples for petroleum hydroecarbons,
TDS, and aromatic veolatile organics.

f. Analyze soll samples for petroleum hydrocarbons and aromatic
volatile organics.,

I. Data Review
1. Tabulate fleld and analytical. laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and
incorporate them into the next monthly R&D Status Report {Sequence No.1, Item
VI below) forwarded to the USAFOEHL. In addition to the results, report the
fellowing:

a, the time and dates of sample collection, extraction (if
applicable) and analysis;

b. the method used and Method Detection Limits achieved;
¢. the chain-of-custody forms;

d. a cross-reference of laboratory sample numbers and flield
gample numbers; and

13
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€. a cross-reference of field sample numbers to wells, boreholes,
sites, etec.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL for review a minimum of two weeks
pricr to submission of the draft report. Provide as a minimum the information
specified in I.I.1 above.

3. Immediately report to the USAFOEHL Program Manager or his super-
visor, via telephone, data/results generated during this investigation which
indicate a potential health risk (for example, a contaminated drinking water
aquifer). Follow the telephone notification with a written notice within
three days; attach a copy of the laboratory raw data (e.g., chromatogram).

J. Reporting -~

1. Prepare a draft report delineating all findings of this fleld
investigation and forward it to the USAFOEHL (as specified in Sequence No. 4,
Item VI below) for Alr Force review and comment. Strictly adhere to the
USAFOEHL report format (mailed under separate cover). The format is an
integral part of this delivery order. Draft reports are considered "drafts"
only in the sense that they have not been reviewed and approved by Air Force
offiecials. 1In all other respects, "drafts" must be complete, in the proper
format, and free of grammatical and typographical errors. Include, as a mini-
mum, discussion of the regional/site-specific hydrogeolegy, well and boring
logs, data from water level surveys, groundwater surface and gradient maps,
water quality and scil analysis results, available geohydrologic cross-
sections, and laberatory and field QA/QC information. For states requiring
the field work or technical effort be supervised by a state-registered
geologist, engineering geclogist or professional engineer, insert this
information in the report to include registration numbers, certificates and
seals (as appropriate).

2. Review the Results, Conclusions and Recommendations concerning the
sites listed in this task which were investigated during a previous IRP Phase
II staged work effort. Use this information and data from previous efforts to
establish trends and develcop conclusions and recommendations. Integrate all
investigative work done at each site to date so the report reflects the total
cumulative information for each site studied in this effort.

3. In the Results section, include water and soil analytical results
and field quality control sample data. Report all internal labeocratory quality
control data (lab blanks, lab spikes and lab duplicates} and laboratory
quality assurance information in an appendix of the report. Also provide
second-column confirmation results and quantities, and ineclude which columns
were used, instrument operating conditions, and retenticon times, Summarize in
the appendix the specific collection technique, analytical method (Standard
Methods, EPA, ete.), holding time, and limit of detection for each analyte .,

i, Make estimates of the magnitude, extent and direction which
detected contaminants are moving. Identify potential environmental

14
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consequences of the discovered contaminants based upon state or Federal
standards. v ————

5. Plot and map all field data ccllected for each site according to
surveyed positions,

6. In the Recommendation section, address each site and list them by
category:

a. Category I consists of sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental haZzards.

b. Category II sites are those requiring an additional Phase II
effort to determine the direction, magnitude, rate of movement and extent of

detected contaminants. Identify potential environmental conseguences of
discovered contamination.

e. Category 1II sites are those that will require remedial action
{(ready for IRP Phase IV). 1In the recommendations for Category III sites,
include a discussion of any possible influence on sites in Categories 1 and/or
II due to their connection with the same hydrological system, Clearly state
any dependency between sites in different categories. Include a list of can-
didate remedial action alternatives, inecluding long term monitoring (LTM) as
remedial action, and the corresponding rationale that should be considered in
selecting the remedial action for a given site. List all alternatives that
could potentially bring the site into compliance with environmental standards.
For contaminants that do not have standards, EPA-recommended safe levels for
noncarcinogens (Health Advisory or Suggested-No-Adverse-Response Levels) and
target levels for carcinogens {1 x 10" cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, or cost/
benefit review for remedial action alternatives. However, in those situations
where field survey data indicate immediate corrective action is necessary,
present specific, detailed recommendations.

7. For each category above, summarize the results of field data,
environmental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations. Reduce this summary information
into a table (or tables) and insert it (them) into the text and the Executive
Summary. ’

8. Provide cost estimates by line item for future efforts recommended
for Category II sites and LTM Categery III sites. Submit these estimates
concurrently with the approved Final Report in a separate document, Only the
cost requirements outlined in Sequence No. 2, Item VI, need be submitted.

a. For Category II sites, develop detailed site-specific
estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until
all required work is discretely costed) for the proposed work effort, The Air
Force determines the priority of sites from contractor recommendations.

15
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Consider the type of contaminants, their magnitude, the direction and rate of
thelr migraticn, and their subsequent potential for environmental and health
consequences when developing recommendations for site prioritization.

b. For Category III sites slated for long term monitoring,
develop site specific estimates which detail the costs associated with: (1)
permanent installation of monitoring wells; (2) ground water sampling
interface equipment, including permanent installation of pumps and sampling
lines; and (3) four quarterly (1 year period} sample collections and
laboratory chemical analyses of groundwater, etc.

9. Provide an inventory of all con-base wells, to include production,

irrigation, monitoring, ete. If the well has been abandoned, note the reason,
and ldentify those wells which have been permanently plugged or sealed.

10. Reference in an appendix any local, state and/or Federal regula-
tions which require specific well drilling techniques, materials, well devel-
opment, purging, and sampling methods for work specified in this.effort.

K. Meetings

The contractor's project leader shall attend three meeting(s) to take
place at a time to be specified by the USAFQEHL. Each meeting shall take
place at Richards-Gebaur AFB for a duration of one eight-hour day.

II. SITE LOCATION AND DATES:

Richards-Gebaur AFB MO
Date to be established

ITII. BASE SUPPORT:

" A. The Base Point of Contaect (POC) will receive from the contractor the
split samples and then select 10% of them, package them, and then deliver them
back to the contractor within 24 hours for subsequent overnight shipment to
USAFOEHL/SA as stated in paragraph I.A.6.

B. Base personnel will assign the disposal points within the installation
for all hazardous drill cuttings and contaminated groundwater. Assignment
shall cccur prior to drilling.

C. Base personnel will provide access to all sites. This may necessitate

the clearance of small areas to permit set-up and operation of drilling rigs
and equipment.

D. Base personnel will provide traffic control where/when necessary
during geophysical surveys or well construction on or adjacent to road rights-
of-way.

E. Base personnel will ensure rights of easement and any other required
licenses are obtained across private properties so0 as te perform
nondestructive geophysical explorations, the boring and construction of one or

16
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more monitoring wells, and other investigations that may be required in
performance of this investigation.

F. Base perscnnel will designate a staging area on base for the
contractor's drilling equipment and supplies. An area will also be designated
where the contractor can decontaminate hls drilling equipment between wells.

IV, GOVERNMENT FURNISHED PROPERTY: None
V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2. Base Point of Contact (POC)

Capt PatrickN. Johnson Ms Feliplita B. Benson, R.N.
USAFOEHL/TSS Qccupational Health Nurse
Brooks AFB TX 78235-5501 442 Combat Support Group (AFRes)
(512) 536-2158 Richards-Gebaur AFB MO 64030-5000
AUTOVON 240-2158/2159 AUTOVON 463-2144
1-800-821-4528 (816) 348-2144

3. MAJCOM Moniteor 4, Base Civil Engineer POC
Lt Col Victor E. Hlatt Mr John Hurd
HQ AFRes/SGPB 422 Combat Support Grup (AFRes)
Robins AFB GA 31098-6001 Richards-Gebaur AFB MO 64030-5000
AUTQVON U4&8-6Uln {816) 348-2076

(912) 926-64i1
VI. 1In additlon to sequence numbers 1, 5 and 11 lilsted in Attachment 1 to the
contract, which apply to all orders, the sequence numbera listed below are
applicable to thla order. Also shown are dates applicable to this order,

Sequence No. Para No. Block 10  Block 11 Block 12 Block 13 Block 14

19

{Top)* I.B. OTIME 19SEPB6 19SEP86 15

7 {Health & I.C. OTIME 19SEP86 19S5EPB6 3
Safety)

3 (Prelim 1.1.2 OTIME L LE 3
Data)

4 (Tech. I.J. ONE/R YMARS7T 18MARST 16SEP87 L
Rpt)

2 (cost data) 1I1.J.8. OTIME 2SEPST 16SEP8T LA gl

14 MONTHLY 12SEP86 12SEP86 311 3

15 MONTHLY 12SEPB6 12SEP8B6 2311 3

17
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¥The Technical Operations Plans (TQP) required for this stage is due within two
weeks of the Notice to Proceed.

¥*Upon completion of the total analytical effort and before submission of the first
draft report.

¥%%¥Two draft reports (25 copies of each) and one final report {50 copies plus the
original camera ready copy) are required. Incorporate Air Force comments into the
second draft and final reports as specified by the USAFOEHL. Supply the USAFOEHL
with an advance copy of the first draft, second draft, and final reports for
acceptance prior to distribution. Distribute the remaining 24 copies of each draft
report and 49 coples of the final report as specified by the USAFOEHL.

¥x¥xgubmit cost estimates (five copies) in a separately bound document with the
Final Report only. Provide estimates for only those sites recommended for

additional Phase II work (Category II) or Phase IV, long term monitoring, (Category
I1II).

¥¥X¥X3ubmit monthly hereafter.
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Parameter

Halogenated
Volatlle
Organics

Aromatic
Volatile
Organics

Extractable
Priority
Pollutanta
(GC/MS)

Phenols

Petroleum
hydrocarbons

Total Dissolved
Solids (TDS)

Priority
Pollutant
Metals (13 ea)

Arsenic

Barium

Lead

Mercury

Method

SW5030/5W8010
EPA 601
SW5030/8020
EPA 602

EPA 625

E604

EPA 1181
modified
for soils

EPA 418.1

EPA 160.1

EPA 200.7

EPA 245.1(Hg)
EPA 206.2(As)
EPA 270.2(Se)

EPA 206.2
SW 3050/SW7060

EPA 200.7

EPA 239.2
SW3050/7420

EPA 245.1
SW 7471

Table 1

Detection

20

Limit

a

a

1 mg/Kg

1 mg/L,
water

10 mg/L,
water

1.0 ug/L
1.0 ug/L
2.0 ug/L

.0 ug/L
1 mg/Kg

1]

.0 ug/L
1 mg/Kg

No.
Samples

58
29
69
33

17

17

34

20
20
20

20

e

o

= =

of

soil

water

soil

water

water

water

soil

water

water

water
water
water
water

water
s0ll

water

water
aoil

water
so0il

30 ilo

Analytical Methods, Detection Limits, and Number of Samples

QA

6
4

——h

soll
water
éoil
water

water

water

soll

water
water

water
water
water
water

water
aoil

water

water
soil

water
soil

Total
Samples

96
50
114
57

20

30
76

39

4o

23
23
23
23

soild
water
so11f

water

water

water

soil

water
water

water
water
water
water

water
soil

water

water
soil

water
soil

e

4



30 1731 i
Common Anions . A429 a 17 water 3 water 20 water '
Pesticides EPA 608 a 1 water 1 water 3 wate A
A 5094 a 1 water 1 water 3 wate
A 509B a 1 water 1 water 3 wateri
SW8150 a I soil 1 soil 8 soild
pH (field test) 3l water 3l water .
Temperature 3l water 34 water
(field test l
Conductance 34 water 34 water
(field test) I
EP Toxicity SW Manual b 19 s0il 2 soil 21 soil
(metals) '
4petection limits specified by the EPA or Standard Method '
b Metal mg/l. of leaching solution I
As 0.002
Ba 0.1
Cd 0.005
Cr 0.05
Pb 0.1
Hg 0.0002
Se 0.002
Ag 0.01

CNot used.

dTotal of 96 includes second column confirmation for 50% of the samples (32).

€Total of 50 includes second column confirmation for 50% of the samples (17).
f

R 'hn U

Total of 114 includes second column confirmation for 50% of the samples (38).
BTotal of 57 includes second column confirmation for 50% of the samples (19).
hTot.al of 30 includes second confirmation for 50% of the samples (10).

i

Total of 3 includes second column confirmation of 50% of the samples (1).

JTotal of 8 includes second column confirmation for 50¢ of the samples (3).
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ATTACHMENT 1
SAMPLING AND ANALYTICAL REQUIREMENTS
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