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SECTION 1.0
INTRODUCTION

Metcalf & Eddy, Inc. (M&E) has been contracted by the United States Army Corps of
Engineers (USACE), Savannah District (SAV), to perform a site investigations (SI) at the old
Property Disposal (PDO) Yard at Hunter Army Airfield (HAAF) in Savannah, Georgia.
Hunter Army Airfield is a sub-installation of nearby Ft. Stewart, located approximately 30
miles to the west. The PDO Yard, located near the northwestern boundary of HAAF, contains
three above-ground storage tanks (ASTs). A location map showing the HAAF facility and the

-PDO Yard is shown in Figure 1. The SI was performed under Contract DACA21-93-D-0049,

Delivery Order No. 20.

The investigation was conducted in accordance with federal, state, and USACE regulations and
rules as stated in the scope of work (SOW). The State of Georgia Department of Natural
Resources (DNR), Environmental Protection Division (EPD) Rules (Chapter 391-3-19) and

Regulatory Compliance Unit requirements were observed during the performance of the SI.

1.1  Purpose Of Report

The purpose of this report is to respond to the EPD’s determination that a release exceeding
reportable quantities had occurred at the PDO Yard based on sample analytical results
provided in United States Army Environmental Hygiene Agency (USAEHA) reports. The
PDO Yard was subsequently placed on the hazardous sites inventory (HSI) list in accordance
with Georgia Rule, Chapter 391-3-19-.05 (1). Additionally, a Consent Order (CO)
GA4210022733 was issued for the site requiring that a remedial investigation be conducted.
This CO was a resulf of an HAAF inspection by the Georgia DNR, EPD to evaluate
compliance with Georgia’s Hazardous Waste Management Act (GHWMA) and Rules. Several

sites received violations, including the PDO Yard,

piwpl017830\pdolcsrl.doc 1-1 5114197
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Violations sited during the inspection at the PDO Yard included:

40 CFR 262.11: Hazardous Waste Determination
40 CFR 262.34(a)(2): Date of Accumulation Marked
40 CFR 262.34 (a)(3): Label during Accumulation Time
40 CFR 265.15(a) & {c): General Inspection Requirements

P ow o =

This Compliance Status Report (CSR) is submitted in accordance with Georgia Rule, Chapter
391-3-19-.06 (3). The purpose of this CSR is to document the current status of the PDO Yard
with regard to the Risk Reduction Standards (RRS) of Rule 391-3-19-.07 for all regulated
substances associated with the release at the PDO Yard, The intent of the CSR is to provide
documentation on the horizontal and vertical extent of soil and groundwater contamination, In
addition, an acceptable determination of background concentrations for each contaminant of
potential concern (COPC) must be identified, The CSR will culminate in a determination of
the need for corrective action at the PDO Yard. Once completed, the CSR will be submitted
to the EPD for classification in accordance with compliance for RRS provided in Georgia Rule
391-3-19-.07. Compliance with Type I or Type 2 RRS may allow the EPD to remove the
PDO Yard from the HSI. Compliance with Type 3 or Type 4 RRS will allow the EPD to
reclassify the site as class III, and state on the HSI that corrective action consists of activities
needed to maintain compliance with Type 3 or Type 4 RRS. Upon achieving compliance with
property notice requirements listed in Georgia Rule 391-3-19-.08, the EPD may remove the
PDO Yard from the HSI. Certification of compliance with Type 5 RRS in the CSR is similar
to compliance with Type 3 or Type 4 RRS except that the HSI shall document corrective
actions at the site will be those needed to maintain compliance with Type 5 RRS and the
property will remain on the HSI regardless of the property notice requirements mentioned

above.

M&E will also prepare a Corrective Action Plan (CAP) to respond to the Consent Order issued
by the DNR EPD. This CAP will be submitted as a separate document following the submittal

plwpl017830\pde\csri. doc 12 5/14/97
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of the CSR. The CAP is required in direct response to the Consent Order GA4210022733.
Although the CAP will utilize data collected during this SI, it is a separate report submitted to
the Resource Conservation and Recovery Act (RCRA) Department of the EPD and will,
therefore, not be discussed further within this CSR.

The PDO Yard SI project objectives were to:
I. Determine the horizontal and vertical extent of contamination,

II. Determine whether contaminants present constitute a threat to human health

or the environment.

IlI. Determine the need for further actions and/or no further action and gather

necessary data to support development of a remedial design, if warranted.

Metcaif & Eddy focused on the six categories listed below during this SI to meet the USACE
SOW objectives.

Data Evaluation - All acquired data were evaluated for completeness and for meeting the

requirements of the project Data Quality Objectives (DQOs).

Fate and Transport - A qualitative assessment of the fate and transport for detected

contaminants was performed.

Site Characterization - The nature and extent of contaminants of concern found on site was
evaluated and conclusions drawn from the analytical data were supported by contaminant

distribution maps and related figures and tables.

P iwpl017830\pdo\cesrl.doc -3 5/14/97
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Health and Environmental Assessments - A limited evaluation of the potential for health and
environmental impacts for site use and potential use of surrounding areas was performed. The
CSR includes a discussion of the chemicals of concern identified at the PDO Yard, an

exposure assessment, toxicity assessment, and a qualitative assessment of potential risk.

Identification of Action Levels and Media Clean-up Standards - Action levels for all identified
contaminants of concern and clean-up standards and/or points of compliance required for

remediation activities were developed.,

Conclusions and Recommendations - Conclusions and recommendations were made based on

an overall analysis of the data, site characteristics, and probable impacts..
1.2 Site Background

1.2.1 Site Description

Hunter Army Airfield is located within the Coastal Plain Physiographic Province in the city of
Savannah, Chatham County, Georgia. The airfield covers approximately 5,400 acres, and it is
bounded on the north by lightly populated areas, on the east and south by residential and light
commercial areas, and on the west by the Little Ogeechee River. HAAF is a subinstallation to
the Fort Stewart Military Installation, which is located approximately 30 miles southwest.

HAAF is located near the coast toward the north end of the Barrier Island Sequence
physiographic province of Georgia. Area topography consists of step-like terraces with
decreasing altitudes toward the Atlantic Ocean (Clark and Zisa, 1976). Topographic relief
base-wide ranges from approximately 2 to 42 feet above mean sea level (msl).

The PDO Yard is located near the northwestern boundary of HAAF. It consists of a parcel
containing approximately 0.955 acres which is a part of a larger parent parcel designated as

P hwpl017830\pdo\esrl.doc 1-4 5/14/97
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Tract Number I-900 conveyed by Warranty Deed dated 29 September 1950 from the Mayor
and Aldermen of the City of Savannah to the United States of America as recorded in Deed
Book 52-J Office of the Clerk of Superior Court, Chatham County, Georgia. A legal
description is provided in Appendix A.

The site, which is fenced, is approximately 136 feet by 300 feet. Only a small portion of the
site is paved. The PDO Yard contains three AST's, which serve as an accumulation point for
used oil and off-specification JP-4, a 90-day hazardous waste (HW) storage area, and a scrap
metal storage area. A coal stockpile area was located outside the fenced area, toward the
north, Although no longer in use, the coal pile area was used to stockpile coal reserves for 20

to 30 years.
1.2.2  Site History

From the early days of aviation, the area now known as Hunter Army Airfield was used by
practice flyers, barnstormers, and aerial circuses. In 1928, the city of Savannah took
possession of the field for use as a municipal airport. In the spring of 1940, the property was
designated as a military airfield. Except for a short period when military activities were
moved to Travis Field west of the city, the Army Air Corps (and later the separately-organized
Air Force) made extensive use of the base for approximately two decades. Users included the

U.S. Air Force Strategic Air Command and the Military Air Transport Command.

The Air Force ceased using the base in the early 1960's, and deactivation efforts were
undertaken. However, the Army acquired the facility in 1967 to support the increased need
for helicopter pilot training during the Vietnam conflict. Advanced helicopter training for
Vietnamese Air Force flight students was conducted at HAAF from 1970 to 1972. In 1975,
the airfield became an important component of nearby Fort Stewart when the 24th Infantry
Division was reactivated and stationed at the Fort Stewart/Hunter Army Airfield complex.

P \wp\017830\pdo\esrl. doc 1-5 5/14/97
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1.2.3 Previous Investigations

The USAEHA conducted Waste Disposal Engineering Study (WDES) No. 37-24-J2KZ-94 at
the old PDO Yard site from November of 1993 to January of 1994, Samples were collected
from soil borings and hydropunch locations, The USAEHA concluded that soil and
groundwater at the PDO Yard contains contamination which required further assessment. The
contaminants of concern identified by the USAEHA were total petroleum hydrocarbons (TPH)
in the soils and tetrachloroethene and metals in the groundwater.

Based on the results of the sife assessment, the USAEHA conducted a WDES, No. 38-26-
K2KZ-94 for groundwater assessment at the PDO Yard in April 1994. Seven monitoring
wells were installed during this investigation, Figure 2 shows the locations where samples
were collected during the USAEHA studies. The USAEHA confirmed that tetrachloroethene
was present in a groundwater sample collected from monitoring well 1-23 at a concentration of
145 ug/L; above the Maximum Contaminant Level (MCL) of 5 ug/L. Metals (antimony, iron,
manganese, nickel, lead, and thallium) exceeded the MCL or Secondary Drinking Water
Standards but may be naturally occurring as they were detected upgradient from the PDO
Yard. Additional information on the findings of the two USAEHA studies is provided in
Section 2.1 of this CSR.

pr\wp\017830\pdo\esrl. doe 1-6 5/14/97
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SECTION 2.0
FIELD INVESTIGATION OVERVIEW

M&E’s sampling activities for the SI at the PDO Yard were designed to determine if
contamination exists above regulatory screening criteria, quantify concentrations, assess the
horizontal and vertical extent of contamination, and determine whether contaminants constitute
a potential threat to human health or the environment. This section summarizes the quantity
and type of samples collected and their locations. A detailed discussion of sampling
procedures was provided in the Chemical Data Acquisition Plan (CDAP). A copy of the field
logbook which provides documentation of daily activity is furnished in Appendix B. Boring
logs prepared during drilling activities are provided in Appendix C. Monitoring well
construction diagrams are presented in Appendix D. Well development and sampling records
are provided in Appendix E. Analytical results and data validation reports are provided in
Appendix F. Topographic survey data are presented in Appendix G. A thorough discussion
of soil, groundwater, and surface water quality is provided in Section 4.0 of this CSR.

2.1 Contaminant Source Investigation

M&E conducted a review of available records and performed interviews with HAAF personnel
to obtain information about the potential source of contamination at the PDO Yard. According
to interviews, no records were kept regarding waste types stored, their quantities, or any
documentation of leak/spill history. The WDES No. 37-24-J2KZ-94 and No. 38-26-K2KZ-
94 conducted by the USAEHA investigated soil and groundwater quality at the PDO Yard.

Conclusions from the studies are noted below.

Based on WDES No. 37-24-J2KZ-94, surface soil samples collected within the bermed area
containing two 20,000-gallon tanks for waste oil and one 18,000-gallon tank for JP-4
exceeded the Preliminary Remediation Goals (PRG) for TPH and BTEX (the sum of benzene,

PAWPIOI 7830\PDOCSRI.DOC 2-1 5/14/97
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toluene, ethylbenzene, and xylene) established by the Georgia DNR EPD. The average
concentration of TPH in composite surface soil samples collected within the berm was 12,000
mg/kg. The average TPH concentration dropped to 1,900 mg/kg in the 6 to 18 inch below
land surface (bis) composite samples. Arsenic, while not statistically exceeding background,
exhibited an average concentration exceeding the PRG of 1.6 mg/kg. All other inorganics
identified in the soil samples were below their respective PRGs used in the WDES,

Several inorganic constituents were identified in groundwater samples from PDO monitoring
wells. Based on these studies, however, the PDO Yard is not a source of the nickel, lead,
thallium, iron, and manganese identified in the groundwater. Further investigation into an
antimony anomaly was recommended in WDES No.38-26-K2KZ-94. The groundwater was
found to be contaminated with tetrachloroethene above the MCL for drinking water,

2.2 Overview of M&E’s Site Investigation Activities
2.2.1 Soil Investigation

Twenty-five soil borings (ten hand auger and fifteen power auger locations) were advanced at
the PDO Yard between August 14 and September 16, 1996. Two soil samples were collected
at each of these locations. One sample was coliected from a depth of 0 to 2.0 feet bls and the
other sample was obtained from the sampling interval with the highest organic vapor analyzer
(OVA) reading. In the absence of any OVA readings or visual contamination, the second
sample was collected from the interval closest to the soil/groundwater table interface. A
detailed discussion of the soil boring program is provided in Section 4.

2.2.2 Groundwater Investigation

Ten groundwater samples were collected using the Hydropunch IT (HP-1I) technology between
August 15 and 18, 1996 as part of initial field activities at the PDO Yard. These samples were
collected to define the outer boundaries of the contamination plume. Four new monitoring
wells were installed. Seven existing wells were also sampled. Details of Hydropunch and
monitoring well installation and sampling activities are provided in Section 4. Data collected

p:wp\OI7830\pdotesrl. doc 22 5/14/97
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from the wells provided groundwater quality, groundwater flow direction and potential
contaminant migration information. Two soil samples were also collected from each
monitoring well boring based on the two highest OVA readings.

2.2.3 Surface Water And Sediment Investigation

Two sediment (upgradient and downgradient) and three surface water (upgradient,
downgradient and crossgradient) were collected on September 18, 1996 from the drainage
canal (Lamar Canal) located north of the PDO Yard. Surface water and sediment sampling
locations are provided in Section 4. Analytical results from these samples were used to
evaluate surface water and sediment quality in proximity to the PDO Yard.

p:\wpl017830\pdolesrl. doc 2-3 5/14/97
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SECTION 3.0
SITE CHARACTERISTICS

3.1  Demography, Surface Features And Land Use

The total population of Chatham County, taken from the 1990 census, is 216,935. This
translates to a population density of 335.7 persons per square mile. There are 8,111 houses
with approximately 12.5 houses per square mile. However, the area surrounding the Airfield
is largely commercial, with the majority of the facilities located along Abercorn Extension.

Few surface features delineate the PDO Yard. Elevation is relatively flat except for a
manmade hill (from a nearby lake excavation) located to the southeast and southwest. Trees
are scattered along this hill. A railroad track runs along the northwest side of the PDO Yard.
Further to the north lies the Lamar Canal which flows toward the west.

The PDO Yard was used as a storage facility for used oil and off-specification JP-4, scrap

metal storage, and a temporary storage site for hazardous waste as discussed in Section 1.2.1,

3.2 Soils

The PDO Yard is underlain primarily by the Chipley-Leon-Ellabelle soil association. The
Chipley-Leon-Ellabelle soil association consists of moderately well drained and poorly
drained, sandy soils on broad, low ridges and very poorly drained soils that have loamy
underlying layers in depressions and drainageways. Slopes range from about 0 to 2 percent.
This association is comprised of about 30 percent Chipley soils, 25 percent Leon soils, 20
percent Ellabelle soils, and 25 percent minor soils (Olustee, Ocilla, Pelham soils) (USDA,
1974).

According to the United States Department of Agriculture (USDA) report, the texture of the
Chipley soils is a fine sand to a depth of 6 feet or more. A seasonal high water table is 15 to
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36 inches below ground surface. In some places within the investigation area, the soil profile
has been altered by cutting, filling, grading, and landscaping. In this urban land, the
identification of soils is impractical due to the presence of urban facilities. A generalized

description of the near-surface soils can be found in Table 1.

3.2.1 Local Geology

The local geology has been documented by the collection of soil samples from numerous
borings drilled to depths ranging from 4.5 to 19.0 feet bls. These borings were performed by
M&E and others as part of previous investigation activities at HAAF. The lithology of the soil
samples is described and recorded on boring logs presented in the Final Corrective Action Plan
- Part A for former Building 728, M&E, 1996; Final Corrective Action Plan - Part B for the
DAACG Facility, M&E, 1996; Final Completion Report - Former Building 133, M&E,
1995a; the Final Completion Report - Former Building 710, M&E, 1995b; and Appendix C
of this CSR.

Lithology beneath these sites consisted predominantly of brown and tan, fine to very fine sand
with a little silt (silty sand). Layers of clayey sand and silt were also present, The lithology
beneath the PDO Yard consists of brown and gray, fine to medium sand, silty in places (20-
25%). Layers of sandy clay were also present around 3-5 feet. The surficial lithology beneath
the PDO Yard is consistent with undifferentiated alluvial deposits identified in previous

investigations.
3.3  Groundwater

The previously described shallow lithologic units form the surficial aquifer at HAAF.,
Groundwater was encountered in previous investigations ranging in depth from about 1.6 feet
to greater than 6.5 feet and generally flowed to the northwest. Hydraulic conductivity of the
surficial aquifer ranged from 4.3x10°4 to 1.25x10°2 feet per minute (fpm) with an average
hydraulic conductivity of 6.46x10-3 fpm (AT&E, 1992, 1993). The measured hydraulic
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conductivities correspond to silty sand. Results of sieve analyses also indicated the sites were
underlain by fine grained sands to silty sands (Mefcalf & Eddy, 1996a, 1996b, 1996¢). An
average groundwater seepage velocity of 2.7 x 104 fpm for the movement of groundwater
across the site has been calculated using the average hydraulic conductivity, a hydraulic
gradient of 0.0083 feet per feet (ft/ft), and an assumed effective porosity of 0.20 (Metcalf &
Eddy, 1996a, 1996b, 1996c).

All newly-installed and existing wells were surveyed to obtain accurate top of casing
elevations. This elevation was then used to measure the depth to groundwater at each well.
Groundwater was encountered at the PDO Yard at 5-7 feet bls. Soil boring samples were wet
at approximately 3-5 feet. Initial measurements from monitoring wells estimated the
groundwater level to be 6 feet bls. Based of the site potentiometric map, Figure 3,
groundwater flow is north to northwest towards the Lamar Canal. Topographic survey

information is provided in Appendix G.

3.4  Surface Water Hydrology

Surface water samples were taken in Lamar Canal as described in Section 2.4. Water depth of
the canal averaged about 6 inches to 1 foot during sampling but is higher during periods of
heavy rains, The water was clear with large amounts of aquatic plants growing along the

banks. Flow was consistent with a low velocity.
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SECTION 4.0
NATURE AND EXTENT OF CONTAMINATION

The site investigation at the Old PDO Yard was conducted to assess the potential nature and
extent of soil and groundwater contamination. The investigation was conducted in accordance
with EPD protocols. The PDO Yard falls under the Regulatory Compliance Unit of the EPD
since HAAF does not have a RCRA permit and thus follows the Georgia Hazardous Site
Response Act (HSRA) regulations.

Georgia Rule, Chapter 391-3-19, HSRA, identifies criteria for evaluating both soil and
groundwater contamination levels at residential and non-residential (industrial) sites.
Currently, the Regulatory Compliance Unit of the EPD has identified the PDO facility as a
Class II site. Of the five RRS listed in Chapter 391-3-19, Type 3 RRS are most applicable to
the PDO facility as soil and groundwater screening criteria. Rationale for selecting the
appropriate RRS and related screening criteria are provided in the following sections.

4.1  Criteria for Evaluation of Soil, Sediment, Groundwater, and Surface Water

Criteria for evaluation of soil

Enforceable clean-up standards or regulatory levels for contaminants in soils are identified in
HSRA, Rule 391-3-19 for residential and non-residential (industrial) sites. These risk
standards specify criteria required to demonstrate compliance with HSRA for corrective action
for any regulated substance releases at a site. This compliance does not preclude the
requirement to comply with any stricter standards that may be applicable under other state or

federal laws or regulations.

There are five RRS listed in the HSRA. Types 1 and 2 provide standards for regulated
substance concentrations that pose no significant risk on the basis of standardized exposure
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assumptions and defined risk levels (Type 1) and a site-specific risk assessment (Type 2) for
residential properties. Type 3 RRS are based on standardized exposure assumptions using a
carcinogenic risk level of 10 -3 or non-carcinogenic hazard index of 1 for non-residential sites,
Site-specific risk assessment criteria are used to develop Type 4 RRS for the non-residential
use scenario (both carcinogenic and non-carcinogenic compounds are included). Type 5 RRS
allow, in instances where Type 1-4 standards do not apply, the use of measures (i.e.
engineering controls such as a fence, cap, slurry wall, etc.) to control the regulated substances

or the property where the regulated substances are located.

The screening criteria used for the evaluation of soil and sediment at the PDO Yard are HSRA
Type 3 standards. Type 3 RRS use non-site specific criteria to identify target soil
concentrations for non-residential (industrial) sites. HSRA Type 3 standards consider
carcinogenic and non-carcinogenic criteria and standard risk (exposure) assumptions for

ingestion and inhalation. HSRA soil criteria are listed in Table 2.

Type 3 RRS have specific criteria for surface soil (within 2 feet of land surface) and soil in the
unsaturated zone below the surficial soil. Contaminant concentrations at any point above the
uppermost groundwater zone in soil affected by a release shall not exceed the higher of

concentrations described in either item A or B below.

A.
@ Soil concentrations in Appendix I, Chapter 391-3-19;
(II)  Muiltiplication of the Type 1 groundwater concentration criteria by a
factor of 100;
(III) Demonstration through use of toxicity characteristic leaching procedure or other
approved method by the Director that the concentration in soil will not generate leachate

concentrations that exceed Type 1 groundwater criteria concentration,
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or

B.
D Cannot exceed criteria listed in Table 2 of Appendix III, Chapter 391-3-19 (Type 1 soil

criteria).

HSRA does not specify criteria for sediment in Type 3 RRS. Therefore, the criteria used to
evaluate sediment quality at the PDO Yard will be the soil criteria (Type 3 RRS) listed in
Table 2.

Criteria for Evaluation of Ground Water

HSRA also identifies risk reduction criteria for groundwater which are associated with one of
five types of standards. Type 1 criteria for groundwater include, any point within groundwater
affected by a release; concentrations of regulated substances in samples shall not exceed
concentrations given in Table 1 of Appendix III of HSRA or, for those substances not listed,
the background or detection limit concentration. Type 2 criteria include, the lesser of
concentrations mathematically derived by Equations 1 and 2 set forth from Risk Assessment
Guidance for Superfund (RAGS) Part B, or for those substances for which neither calculation
can be made, the higher of concentrations in Table 1 of Appendix III of HSRA, background
concentrations, or detection limit concentrations. Type 3 criferia for groundwater are the same
as for Type 1. Type 4 criteria for groundwater are the same as for Type 2. Type 5 criteria
for groundwater are measures expected to permanently assure that groundwater concentrations
shall not exceed Type 1-4 criteria, where applicable. These groundwater criteria should be
achieved throughout the entire contaminant plume except where the remedial measure provides
for contaminated soil being left in place with concentrations in excess of applicable soil criteria

under Types 1-4.
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The PDO Yard falls under Type 3 standards which provide for regulated substance
concentrations that pose no significant risk on the basis of standardized exposure assumptions
and defined risk levels for the non-residential use scenario. HSRA criteria used for the

evaluation of groundwater at the PDO Yard are listed in Table 3.

The State of Georgia has also promulgated instream water quality standards (TWQS) under
Chapter 391-3-6-.03. These TWQS can be applied to all waters of the state, The chapter was
enacted primarily to enforce the Georgia Water Quality Control Act with respect to wastewater
treatment facilities. The water quality standards can also be applied as screening criteria for
the general protection of surface water quality throughout Georgia. Screening criteria from
Chapter 391-3-6 are also provided in Table 3.

The analytical methods employed under this investigation were based on the suspected source
of contamination and matrix type. Analytical methods for soil, groundwater, surface water
and sediment samples include volatile organic compounds (VOC) by Environmental Protection
Agency (EPA) method 8260, semi-volatile organic compounds (SVOC) by EPA method 8270,
TPH by EPA methods 8100M and 801SM (DRO and GRO, respectively), and priority
pollutant metals by EPA methods 6000/7000. Gross alpha and beta radiation by EPA method
900.0/9310, were also analyzed in soil and sediment samples. The radiologic parameter
samples were collected to assess any possible effect of past coal storage in the PDO Yard area

on soil quality as mentioned in Section 1.2.1,
4.2  Background Samples

A background monitoring well (PDO-MW04) was installed to obtain a representative
groundwater sample hydraulically upgradient of the PDO Yard. This background sample was
used for data comparison to other samples to assess the potential degree of impact. Similarly,
upgradient background soil samples were collected to establish background soil quality
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conditions. Two soil samples (PDO-MWB0401 and PDO-MWB0402) were collected from the

MWO04 boring which represent background soil conditions.

Analytical results of the background groundwater sample collected from MW04 indicated that
no COPCs were identified above the detection limits. Results of soil samples collected at

MWO04 identified only trace concentrations of metals; all well below the HSRA target soil

concentration screening criteria,

Background surface water/sediment samples were collected from PDO-SW/SEO1, an
upgradient location in Lamar Canal. Analytical results of surface water and sediment samples
indicate all organic and inorganic parameters were below HSRA target concentration limits
with the exception of mercury. Mercury was identified in all sediment samples at
concentrations which exceed the background soil concentration at MWO04. The target soil
concentration of 0.012 is applicable to surface soils (less than 2 feet bls). The HSRA target
soil concentration for subsurface soil below 2 feet bls is 17 mg/kg. Concentrations of mercury
in sediment samples are higher than the shallow soil standard but are significantly lower (two
orders of magnitude) than the 17 mg/kg target soil concentration for depths greater than 2 feet
bls. Direct exposure to sediments is unlikely because they are located below the surface water

and would require wading for exposure to occur
4.3  Soil Quality

Twenty shallow soil samples were collected from 10 locations using hand augers. Hand
augered soil samples can be identified by the “HA” incorporated into the sample ID (i.e.,
PDO-HAOQ1). Stainless steel split spoons were used to collect soil samples from 4 monitoring
well and 15 soil boring locations. Two soil samples were collected at each location at different
depths. Soil samples collected at monitoring well locations include an “MW ™ and the sample
ID (PDO-MWO01). Soil samples from soil borings are identified using an “SB” in the sample
identification (PDO-SB01). All soil samples were analyzed for VOCs, SVOCs, TPH-GRO,
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TPH-DRO, priority pollutant metals, and gross alpha and beta radiation using methods
described in Section 4.1. Table 4 lists the contaminants of concern that were detected in soil
samples. Analytical results for specific components that exceed the soil screening criteria are

indicated by bold type and brackets on Table 4.

Several metals were detected in the surface and near-surface soil at the PDO Yard. Lead and
mercury were the most common, ranging from 1.8 to 710 mg/kg and 0.012 to 1.4 mg/kg,
respectively. Lead exceeded the HSRA (300 mg/kg) standard at 2 of 29 locations. Figure 4
provides concentrations of lead identified in soil samples. The highest detection at each
location is shown on the figure. Background levels for lead are 4.8 mg/kg for a depth of 2
feet and 3.5 mg/kg for a depth of 4 feet. Lead concentrations in sediment samples are also
provided in

Figure 4.

Mercury surpassed the HSRA Standard of 0.012 mg/kg for shallow (<2 feet bls) soil in 24 of
29 locations. Mercury was detected at or above the shallow screening criteria at all 10 hand
auger locations and 14 of 19 boring locations. Concentrations of mercury in soil samples are
provided on Figure 5 (again the highest detection at each location is shown). Mercury was not
detected above the screening criteria at PDO-SB10, PDO-SB11, PDO-SB13, PDO-SB14,
Background results from PDOMWO4 indicate mercury concentrations of 0.012 mg/kg for 2
feet and 0.043 for a depth of 4 feet. No samples beyond a 2-foot depth exceeded the HSRA

criterion,

Mercury was also detected in both sediment samples. PDO-SE01(0.079 mg/kg) was collected
as a background sample and PDO-SE03 (0.13 mg/kg) was collected downgradient of the PDO
Yard. Sediment sample results for mercury are also provided on Figure 5. Sediment sample
analytical results for all compounds exceeding method detection limits are provided on Table

5.
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No other inorganics exceeded HSRA criteria in soil samples. Similarly no VOCs or SVOCs
exceeded HSRA soil criteria. No HSRA criteria exist for gross alpha and gross beta
parameters. However, within the accuracy of the analytical method (namely when +/- is

considered), the detections were fairly close to detection limits.
4.4  Groundwater Quality

Groundwater samples were collected by hydropunch methods and from permanent
groundwater monitoring wells. Table 6A (hydropunch data) and Table 6B (monitoring well
data) list the contaminants of concern that were identified by laboratory analysis of
groundwater samples. Constituents at or above HSRA groundwater criteria included benzene,

methylene chloride, tefrachloroethene, beryllium, chromium, and lead.

Volatile organic hydrocarbons were not detected in hydropunch samples with the exception of
PDO-HP07 which contained 2.0 ug/L for benzene. Benzene was detected in the following
monitoring well samples; PDO-GWO01 (24 ug/L), PDO-GWO02 (15 ug/L), PDO-GW23 (19
ug/L) and PDO-GW25 (48 ug/L). The HSRA groundwater screening criteria for benzene is
5.0 ug/L. Figure 6 indicates the suspected source of benzene near the waste 0il/JP4 bermed
area. Tetrachloroethene was detected in groundwater samples from PDO-GW02 (13 ug/L),
PDO-GW24 (15 ug/L), and PDO-GWO03 (4.8 ug/L). Groundwater screening criteria for
tetrachloroethene indicates two samples were above the HSRA groundwater criteria (5 ug/L).
Tetrachloroethene concentrations presented in Figure 7 seem to be localized between the
railroad tracks and the storage bays outside the fenced area. Methylene chloride was detected

in PDO-GW19 equipment rinsate sample and is believed to be a lab contaminant.

Metals were also present in the groundwater. Lead was detected above HSRA screening
criteria of 15 ug/L in PDO-GW19 (99 ug/L), PDO-GW23 (16 & 19ug/L in duplicate), PDO-
GW24 (46 ug/L) and PDO-GW25 (16 ug/L). A review of sampling records indicates that
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these wells (all previously installed by the USAEHA) yielded slightly-turbid to turbid
groundwater following the well purging activities, Turbidity in samples often leads to false-
positive detection or elevated detected concentrations of metals when analyzing samples using
an atomic adsorption analytical method (as was used in this investigation). Concentrations of
lead in groundwater are illustrated on Figure 8. Beryllium was detected in PDO-GW24 (11
ug/L). The HSRA criteria for beryllium is 4 ug/L. Chromium was detected in PDO-GW?24
(100 ug/L) equal to the HSRA criteria. No other metals were present at concentrations above

the HSRA criteria.
4.5  Surface Water Quality

The State of Georgia DNR EPD has promulgated IWQS under Chapter 391-3-6. These
standards are, in some cases, more stringent than the federal MCLs, The State IWQS are the
criteria used to determine if contamination exists in the fresh waters of the State and may be
applied as clean-up goals. State IWQS are listed in Table 7 for contaminants identified in

surface water above their method detection limit,

Zinc was the only constituent found in the surface water samples above the Georgia EPD
IWQS. PDO-SWO02 indicated zinc was 130 ug/L, the screening criteria being 60 ug/L.
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SECTION 5.0
CONTAMINANT FATE AND TRANSPORT

5.1  Potential Routes of Migration

The potential migration routes identified in the Work Plan conceptual site model included: air
volatilization, overland surface flow, surface water flow, and groundwater flow. Factors

affecting each potential route are discussed below.

Air volatilization potential is mainly a function of the physical properties of the chemical, A
high vapor pressure chemical will volatilize faster than a low vapor pressure chemical and
warmer weather increases volatilization. The amount of spilled chemical and elapsed time
since the spill occurred also affect potential releases to air, There were no visible signs of
stressed vegetation at the PDO Yard. However, visible contaminant staining was noted within
the earthen bermed areas, especially around the JP-4 and waste oil tanks. There was no
evidence of air volatilization in this area based on a lack of smell and no OVA readings.
Volatile compounds identified in soil samples collected at depths ranging from 1-2 feet bls
indicated ethylbenzene, toluene and m&p-xylene present in PDO-HAOS, but concentrations
were below HSRA criteria. Consequently, volatilization to air is not considered to be

significant.

Overland surface flow at the site is primarily to the east into ditches along the railroad lines
and roads and eventually into the Lamar Canal. Factors affecting overland flow are the
amount of precipitation and rate of infiltration. Some local ponding was evident in the PDO
Yard area, but it either evaporates or infiltrates into the soil rapidly. Topography around the
PDO Yard suggests that surface runoff could eventually reach Lamar Canal. Surface soil
analysis from hand auger samples indicates mercury and lead contamination above the HSRA
criteria of 0.012 and 300 mg/kg, respectively. The background concentrations of 0.012 mg/kg
mercury and 4.8 mg/kg lead were also exceeded at several locations in and around the earthen
berm area. Since most surface contamination is within the earthen berm (PDO-HAQS, PDO-
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HAO08, PDO-HA(09, PDO-HA10) any heavy rainfall should be contained. Given that surface

soil contamination was minimal, surface runoff is not considered to be significant.

Surface water contamination migration would typically not be considered for this SI because
no contaminants were identified in three surface water samples at concentrations greater than
HSRA criteria. However, groundwater contamination moving by advection toward Lamar
Canal may adversely impact surface water quality, The adverse effects of groundwater
contaminant discharge into Lamar Canal are dependent upon a number of variables. Chief
among these variables are the concentration of groundwater in the discharge and the flow
volume of water in Lamar Canal. Additional hydraulic factors that may affect surface water
quality include the hydraulic gradient, groundwater flow velocity, canal leakage factors (base
permeability), and seasonal variations in rainfall. The extent of both organic and inorganic
contamination in the aquifer has been defined in proximity to the PDO Yard. This suggests
that although groundwater advection has transported some contaminants downgradient of the
source, they have not adversely affected surface water quality downgradient of the PDO Yard.
At present, surface water contaminant migration is not considered significant because no

contamination was identified in surface water samples.

Groundwater flow and contaminant migration within the groundwater is affected by many
factors. Groundwater flow velocity is related to permeability and hydraulic conductivity.
Porosity at the PDO Yard is determined to be intergranular in the soil. Historical data on
permeability and hydraulic conductivity is discussed in Section 3.3. Chemical composition is
also an important consideration in contaminant migration. Clayey soils generally have high
ion-exchange capacities and electronegative forces which retard migration, In addition, finer-
grained material has a higher tortuosity, leading to a greater dispersion factor, Contaminant
migration in groundwater is the only route considered to potentially occur. Chemical analysis

of groundwater samples suggest this is taking place.

p:wpl017830\pdo\esrl.doc 52 5/14/97



Delivery Order No. 0020

Final Compliance Status Report, Old PDO Yard
M&E Project 017830

Contaminants of concern in groundwater are benzene, tetrachloroethene, and lead. The
presence of methylene chloride, 2-methylnapthalene, and beryllium in groundwater samples is
not considered significant for reasons mentioned in Chapter 4. Benzene appears to be
migrating north towards Lamar Canal from the waste oil and JP4 berm area. PDO-GW25
shows the highest result (48 ug/L). Surface water samples did not detect benzene; indicating
the plume has not reached the canal. Moreover‘, the concentration of benzene at PDO GW25
is below the IWQS of 71.28 ug/L. ILead also appears to be migrating towards the Lamar
Canal but the source is outside the PDO Yard fence, near PDO-GW19 or further upgradient.
PDO-GW19 shows the highest result (99 ug/L) for lead although its presence is suspect;
possibly resulting from turbid groundwater samples. Lead was not detected in surface water
samples. Tetrachloroethene does not seem to be migrating, It was locally detected in PDO-
GW2, PDO-GW3, and PDO-GW24,

5.2  Physical and Chemical Properties

The fate and transport of metals and organic compounds are functions of both site
characteristics and the physical and chemical interactions between the contaminants and the site
media. The physical and cheinical properties of the contaminants that influence these
interactions include, but are not limited to, solubility in water, tendency to transform or
degrade (usually described by an environmental half-life in a given medium), and chemical
affinity for solids or organic matter (usually described as partitioning coefficient “K,,” ,
organic carbon partitioning coefficient “K,,,” , or octanol/water partitioning coefficient
“Kow™). These properties and how they affect the behavior of detected analytes at the PDO

yard are described below.

5.2.1 Metals

Inorganic analytes detected at the PDO yard, when associated with the aqueous phase in a soil,
are subject to movement with soil water. Aquecous transport mechanisms may result in metal

migration through the vadose zone to groundwater. Metals, unlike organic compounds, cannot
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be degraded. However, some metals, such as arsenic and chromium which are present at the
PDO yard but below the HSRA criteria, can be transformed to other oxidation states in soil,
reducing their mobility and toxicity. Metals may also react with soil particles or other solid
surfaces by ion exchange, adsorption, precipitation, or complexation. Such reactions are
affected by pH, oxidation-reduction conditions, and the type and amount of organic matter,
clay, and hydrous oxides present. In general, these reactions cause an element’s mobility to be
retarded. The retardation factor is largely derived from the partitioning coefficient (K,) but is
affected by the soil bulk density and soil moisture content, The dissolved/aqueous fraction and
its equilibrium fraction are of primary importance when considering the migration potential of
metals associated with soils. The filterable inorganics represent the dissolved fraction, which
is the more mobile and bioavailable fraction, Soluble compounds are transported in aqueous
forms that are subject to retardation. Insoluable compounds remain as precipitates and limit

the overall dissolution of a metal.

Table 8 shows the K, value in sandy soil and loam for inorganics detected at the PDO Yard
above the method detection limit. The table also indicates whether their concentrations were

above or equal to the HSRA criteria.
5.2.2 Organic Compounds

The organic constituents detected at the PDO Yard include VOCs and SVOCs. Volatile
organics are nonmethane organic compounds characterized by high vapor pressures and
Henry’s Law constants, moderate to low K,,, and low K,.. As a result, these chemicals tend
to be very mobile in the environment. These contaminants may be degraded in the
environment by various processes including hydrolysis, oxidation/reduction, photolysis, or
biodegradation, Environmental half-lives of organic compounds in various media can vary
from minutes to years, depending on the chemical and on environmental conditions.
Degradation usually reduces the toxicity but may not eliminate the threat to human health and

the environment completely.
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The mobility of an organic compound is affected by its volatility, its partitioning behavior
between solids and water, water solubility, and concentration. Water solubility and the
tendency to adsorb to particles or organic matter can correlate with retardation in groundwater
transport. The organic carbon partition coefficient (Koc) indicates the tendency of an organic
chemical to be adsorbed to organic material in soil. A low K, value indicates that a chemical
can easily be leached from soil to water. A high K, value indicates that a chemical has a

strong affinity to bind to organic material in soil.

The octanol/water partition coefficient (K.} represents the distribution of a chemical between
octanol and water phases under equilibrium conditions. These values are normally reported in
logarithmic form and represent the tendency of a chemical to move between organic material,
such as soil, and non-organic phases such as water. Values less than 1.0 tend to remain

dissolved in water rather than adsorb onto organic material. Values greater than 4.0 are more

likely to remain adsorbed to organic material rather than migrate to water.

Vapor pressure and Henry’s Law constant are two measures of chemical volatility. Vapor
pressure is a measure of the volatility of a chemical from its pure state at a specific
temperature. A higher vapor pressure, > 1lmm Hg, indicates a greater tendency for
movement of a chemical from water or soil into air. Henry’s Law constant considers the
interaction between water solubility and vapor pressure and is an important predictor of a
chemical’s volatilization from water to air. A large Henry’s Law constant, > 1x10-3 atm-m3

/mole, indicates a tendency for a chemical to readily move from water into air,

Chemicals with relatively high water solubilities and low adsorption coefficients (e.g.,
acetone, methyl ethyl ketone, methylene chloride, etc) are expected to remain primarily as
dissolved phases and be transported at the same rate as the groundwater flow. Chemicals with

lower water solubilities and higher adsorption coefficients (e.g., polynuclear aromatic
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hydrocarbons--PAHs) are expected to remain primarily adsorbed to the surface of the soils and
their transportation with the groundwater would be very limited and at a much slower rate.

In groundwater, biodegradation or decay of organic compounds is controlled by a variety of
factors including: the chemical structure of the compound and its susceptibility to biological
breakdown, the presence and population size of microorganisms capable of metabolizing the
chemical, nutrient availability (e.g., oxygen, water, mineral ions) and the presence or absence
of inhibitory substances. The decay or break down rates are described by the substance’s half-
life. Contaminants with long half-lives have a greater potential for contaminating groundwater

than do those with shorter half-lives,

At the PDO yard, benzene and tetrachloroethene were the only organic compounds
contaminants found to be above the HSRA screening criteria. Benzene, an aromatic volatile,
possess similar physical and chemical properties which influences its fate and transport, A
high K, and moderate K, causes benzene to readsorb to the soil surface. Degradation of
benzene by hydrolysis is minimal in the subsurface. Benzene is less dense than water and
when it comes in contact with groundwater will tend to float on top of the water column.
Tetrachloroethene, a chlorinated aliphatic, has a tendency to leach rapidly to groundwater
rather than to adsorb to soil particles because of a low K, and high water solubilities, Once in
groundwater tetrachloroethene is very mobile because of its low K, and K,,. A major
mechanism for removal of these chemicals from groundwater is volatilization, as indicated by
high Henry’s Law constants. Being denser than water, tetrachloroethene may migrate vertically
through a saturated medium as a separate phase. Table 9 shows these physical and chemical
properties of benzene, tetrachloroethene, and methylene chloride (a suspected laboratory
contaminant as mentioned in Section 4.4); compounds found in the groundwater above HSRA

screening criteria.
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5.3 Qualified Health Risk for Potential Receptors

To qualify the risks to human health due to the contamination at the PDO Yard, receptors must
be selected based on current land use and potential future scenarios. Following the selection of

individual receptors, health hazards are estimated for each pathway/receptor combinations.

There are three possible mechanisms by which contaminants in groundwater may be released
to potential receptors. Contaminated groundwater may eventually discharge to

surface water; potential users of groundwater wells may draw in contaminants from a
migrating plume; and site workers may become exposed to contaminated groundwater in
excavations. The most likely scenario is the latter. Surface and groundwater in the immediate
vicinity of the PDO yard are not used for human consumption. Therefore, groundwater and

surface waters are an incomplete pathway.

Sixteen water supply wells were identified within a 3-mile radius of the PDO Yard (USAEHA,
1994. Waste Disposal Engineering Study No. 38-26-K2KZ-94). Five of these wells provide
water for the City of Savannah and nine other wells supply water to Hunter Army Airfield.
One well was for emergency use, and another well was used for vehicle wash; neither of these
wells are currently in use. The total depths of the in-use wells identified range from 300 to
1000 feet and most are completed in the Floridan Aquifer. The solid casing on the wells
extend to a minimum depth of 90 feet bls. Two confining units exist between the shallow
aquifer and deeper aquifers (Upper Floridan) thereby limiting the vertical migration of
contaminants toward the wells' production zone, The most shallow unit is Miocene unit A,
encountered approximately 60 feet bls in the Savannah, Georgia area having a vertical
hydraulic conductivity of approximately 3.7 x 104 feet/day. This unit is approximately 20
feet thick near Savannah. Miocene unit B, located directly below unit A, ranges in vertical
hydraulic conductivity from 6.7 x 10 S t01.3x 102 feet/day and is approximately 30 feet
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thick near Savannah (Clarke, et al, 1990). Human consumption of groundwater in contact

with the shallow aquifer near the study area is unlikely and is not considered a completed

exposure pathway.

Site workers may come in contact with contaminants during excavation and construction
activities. Excavations which continue into the groundwater or operations where groundwater
is withdrawn (i.e., dewatering projects) are the most likely methods of exposure to site
workers. Contact with soil and surface water runoff is not considered to be significant. This
is a restricted area and is fenced with little access for humans. Surface staining is limited to
areas within the locked fence boundary. On a daily basis no more than two vehicles are stored
inside the fenced area near the gate. Contact with surface soils near PDO-HAQ02, PDO-HA(4,
PDO-HAQ5, PDO-HAOQS, PDO-HA09 and PDO-HA 10 may result in exposure to lead at
concentrations which exceed HSRA criteria, However, access within the bermed areas should
be limited. Surface exposure to stained soils may occur within the berm and therefore is

considered a completed exposure pathway.
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SECTION 6.0
SUMMARY AND CONCLUSIONS

The soil and groundwater sampling activities conducted at the PDO Yard and background
locations provided data on the types and extent of constituents present at these locations.
These data were used to evaluate the human health risks associated with any residual

contamination remaining at the waste unit.

6.1  Summary of Source

The materials present in the PDO Yard were considered primary sources. Based on a site
inspection trip by the Georgia Department of Natural Resources on April 21, 1993, several
areas within the fenced PDO Yard generated concern and a consent order which initiated two
assessments from the U.S. Army Environmental Hygiene Agency and this site investigation.
The amount of spilled contaminant is not well documented. However, the DNR trip report
dated May 18, 1993 documented that containers of freon, liquid petroleum gas, industrial
debris, and waste solvent existed within the PDO yard. Containers of antifreeze, paint,
acetone, electrolyte (KOH), PCB waste, JP pads and filters were present in the 90 day storage
area (DRMO). Six transformers were also being stored in the DRMO area.

Areas within the PDO yard that were used within the temporary storage of
chemicals/hazardous waste were well defined in the project record. Although there was no
physical evidence of source material present during M&E's investigation, constituent levels are
elevated around the bermed areas (in soils) and outside the fenced area (monitoring wells)
toward Lamar Canal. Mercury and lead concentrations are above the HSRA criteria for
surface and near-surface soils around the bermed area where waste oil and JP4 fuel was stored.
Benzene and tetrachloroethylene concentrations in groundwater are above the HSRA criteria as
well. A likely source of benzene is the bermed area. Tetrachloroethene is confined to a
cluster of wells outside the fenced area near the railroad tracks. Lead was also found to be
above the HSRA criteria for groundwater but appears to have a source outside the PDO Yard.
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However, turbidity in groundwater samples may have some effect on the concentration of lead

detected by laboratory analysis.
6.2  Summary of Exposure Pathways

Surface soils and groundwater are the focus of the exposure pathway investigation, Although
surface soils were contaminated within the bermed area, limited access within the berm will-
reduce the health risk to a minimum. Concentrations below 5 feet are not known, but possible
exposure to these soils is limited. Currently there is no completed pathway for exposure to
groundwater. Construction activities previously mentioned may cause site worker exposure if
performed without adequate protection. Groundwater contaminant migration through
advection toward Lamar Canal is unlikely to occur at such a rate that surface water quality will

be adversely affected.

The water table aquifer was the only exposure unit sampled. The likelihood of benzene
migrating vertically is less than tetrachloroethene. Tetrachloroethene in pure liquid phase
tends to travel downward more than horizontally because of its density. However,
concentrations of tetrachloroethene in groundwater at the PDO Yard are more indicative of a
trace level release than a release of pure product. Lead appears to have originated upgradient
from the PDO Yard. PDO-GW19, located upgradient and outside the fence, had a value of 99
ug/L. Lead was also identified downgradient to a lesser extent.

6.3  Summary of Fate and Transport Pathways

Analytical data confirm that metals are present in the soil and VOCs and metals in the
groundwater at concentrations above screening criteria, Fate and transport analyses indicate
that tetrachloroethene may have been leached from the contaminated soils into the

groundwater.
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Adsorption of tetrachloroethene on to sediments does not readily occur. Benzene has a strong
tendency to leach into groundwater because of high water solubilities. Adsorption to soils is
dependent on the amount of organic matter present in the soils. Benzene is relatively resistant
to degradation by hydrolysis. Migration of lead in groundwater is limited due to a high

retardation factor and is therefore not very mobile.

Inorganics are relatively insoluble, Mercury is not very soluble, but it can volatilize from
water to air. Cation exchange of metals by soils and sediments is the dominant fate

mechanism in natural systems.

6.4 Conclusions

This investigation has provided an expanded understanding of the nature and extent of
contamination and the potential impacts to groundwater and human health. PDO Yard soil and
groundwater sample results indicate elevated levels of contamination in soil and groundwater
exist with respect to HSRA criteria, The complete horizontal and vertical extent of benzene
and tetrachloroethene in groundwater has not been completely defined, However, the
maximum concentration of both benzene and tetrachloroethene identified in groundwater
samples was within one order of magnitude of their respective MCL’s of 5 ug/L. Additional
characterization associated with the tetrachloroethene/benzene plume may be necessary to
verify the extent of contamination. Lead contamination in groundwater (if it is not a result of
analytical interferences associated with turbid samples) is apparently coming from a source or

sources upgradient. Additional characterization may be needed to delineate its source and

boundaries.

The source of shallow contamination in soil is apparently confined to the AST berm area.
Treatment of this soil in place to RRS Type 3 would be infeasible because of the ASTs located
within the berm area. These soils may also be sources for groundwater contamination
observed in several monitoring wells located hydraulically downgradient of the bermed area.
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The existence of the berm and ASTs make it impossible to determine the vertical extent of soil
contamination. However, soil contamination would only likely extend to the water table
(approximately 6.5 feet bls) if this was the source area for both benzene and tetrachloroethene
contamination in groundwater, Figures 6 and 7 indicate the berm area is the probable source
of the benzene in groundwater and less likely the source of the tetrachloroethene

contamination,

Elevated concentrations of inorganic elements, namely mercury and lead, were identified at
concentrations above HSRA standards. Mercury is somewhat ubiquitous at the PDO Yard in
lower concentrations but it appears to be concentrated, as is lead in soil, near the AST berm
area; particularly near HA10. The concentrations at HA 10 are several orders of magnitude
higher than site-wide averages. However, mercury is only significantly elevated at HA10 as
compared to elevated concentrations of lead in several AST berm area samples. This suggest
they mercury concentrations above HSRA standards may be a natural (or at least a regional)
phenomena where as lead levels are more likely attributable to past storage/disposal practices.
The elevated concentrations of both mercury and lead at HA 10 appear to be associated with

liquid storage in the AST berm area.

Elements of compliance with Type 5 RRS already exist at the PDO Yard. The AST berm area
is located within a fenced, locked gate, restricted area. Direct contact with contaminated

material is limited by access restrictions.
6.5 RECOMMENDATIONS

M&E recommends the installation and sampling of one shallow and one deep well down-
gradient of MW1-25 and MWO2, respectively. Figure 9 provides an illustration of proposed
well locations. The shallow well, installed between MW1-25 and Lamar Canal, will be used to
define the horizontal extent of benzene in groundwater. The new shallow well construction
will be similar to the four shallow wells installed during this investigation. A deep well is

p:\wplo1 7830pdo\esrl. doc 6-4 5/14/97



e

Delivery Order No. 0020
Final Compliance Status Report, Old PDO Yard
M&E Project 017830

recommended directly north of MWO?2 to assess the vertical extent of tetrachloroethene
contamination. Locating the new deep well adjacent to the proposed shallow well results in a
well nest capable of determining if contamination in shallow or intermediate portions of the

aquifer is reaching Lamar Canal.

Compliance with Type 5 RRS allows such measures as removal and fencing to eliminate or
restrict access to potentially contaminated areas. The Ft, Stewart/HAAF installation has
already designed a project to construct a concrete containment facility capable of holding the
three ASTs currently located in the PDO Yard. This facility will be constructed on the north
side of the PDO yard (i.e., current location of storage bays) and is scheduled for construction
in September 1997. Upon completion of the facility, the ASTS will be cleaned, painted, and
moved to the north side of the PDO yard. Once the ASTS have been removed from their
current location, HAAF Department of Public Works will remove the existing berms to a
depth of 3 feet bls. Confirmation samples will be collected during the excavation/interim
removal action and analyzed for VOCs, SVOCs, and RCRA Metals, The results will then be
compared to Type 3 RRS to determine whether or not compliance has been achieved. Upon
completion of all excavation work, clean fill material shall be hauled to the site, placed in the

excavated area, and compacted to a minimum of 90%.

In addition to performing the soil interim removal action and installing two new wells, the
installation proposes to initiate a long-term monitoring plan to document site conditions. If
approved, the monitoring plan would be submitted to the Georgia EPD and would require the
Installation to begin monitoring by December 1997. The Installation would have each
groundwater sample collected with a low flow peristaltic pump (to prevent sample agitation
and associated erroneously elevated metal levels) and would have the samples analyzed for
VOCs, SVOCs, and RCRA Metals. In addition, 10% of the samples would be analyzed for
filtered metals to give a better indication of naturally occurring metal concentrations. Sample
analytical results would be submitted to the Georgia EPD for review. This monitoring plan
would be programmed for a minimum of 2 years, and based on the results of eight quarterly
sampling events, the Installation would work with the EPD to either continue monitoring on an

agreed upon frequency or consider other appropriate further action.
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As the Installation has no future plans for this site other than use as a 90 day storage facility,
the Installation will place a restrictive covenant on development of the PDO Yard in
accordance with Rule 391-3-19.08 (7).
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TABLE 1
NEAR-SURFACE SOIL PROFILE (CHIPLEY-URBAN LAND COMPLEX)

Percentage Passing
Sieve Number
Depth Seil #4 #40 #200 Permeability
(in.) Description % Passing % Passing % Passing (in/hr)
0-65 Fine sand 100 95-100 5-15 6.3-10.0

Source - USDA, 1974,




TABLE 2

SCREENING CRITERIA FOR THE EVALUATION OF
SOIL AND SEDIMENT AT THE PDO YARD

ARSENIC 41
CADMIUM 39
CHROMIUM 1200
COPPER 1500
LEAD 300
MERCURY 0.012/17 {a}
SILVER 10
ZINC 2800

ACETONE 400
ETHYLBENZENE 70
METHYLENE CHLORIDE 0.5
TETRACHLOROETHYLENE 0.5
TOLUENE 100
TOTAL XYLENES 1000

BENZO{a)ANTHRACENE 5
BENZO(a)PYRENE 1.64
BENZO(b)FLUORANTHENE b
BENZO(g,h,i)PERYLENE 500
BENZO(k)FLUORANTHENE 5
CHRYSENE b
FLUORANTHENE 500
INDENO(1,2,3-c,d}PYRENE b
2-METHYLNAPHTHALENE -
NAPHTHALENE 100
PHENANTHRENE 100
PYRENE 500

{-} - No leve! is fisted
(1} - Hazardous Site Response Act, GA DNR, EPD, Chapter 391-3-19, Guidance on Target Soil
Risk Reduction Standards, March 9, 1996, Figure 2.
{a} - HSRA Standard for soil less than 2 ft. BLS js 0.012 mgfkg, HSRA Standard for soil
greater than 2 ft. BLS is 17 mg/kg.




TABLE 3

CRITERIA FOR EVALUATION OF CONTAMINANTS
IN GROUNDWATER AND SURFACE WATER
AT THE PDO YARD

ARSENIC
BERYLLIUM
CHROMIUM {(Total}
COPPER

LEAD

NICKEL

ZINC

ACETONE

BENZENE

2-BUTANONE (MEK)

CARBON DISULFIDE

ETHYL BENZENE

METHYL {SOBUTYL KETONE (MIB
METHYLENE CHLORIDE
TETRACHLOROETHYLENE
TOLUENE

TOTAL XYLENES

NAPHTHALENE
2-METHYL NAPHTHALENE

50

100
1,300
15
100
2,000

4,000

2000
4000
700
200

1,000
10,000

20

0.14

120 {a)
12 {a)
1.3 {a}
88 (a)
60 (a)

71.28
4.42
98.6

28,718

41.99

8.85
200,000

(1} HSRA GW CRITERIA - Gaorgia Hazardous Site Response Act, 391-3-19
Standard Type il Exposure Assumptions, Appendix IIt, Table 1.

, Groundwater Criteria for State Waters,

(2} GA EPD IWQS - Georgia DNR, EPD, Watar Quallity Control, Instream Water Quality Standards,

ch 391-3-6-,03 sec b(d)(iN&fii) 5/29/94

{a} - based on hardness (CaC03) of < 100 mg/L in freshwater

(- ) Not Listed
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Table 8. Physical and Chemical Properties of Inorganic COPCs in Groundwater

5.9E+04)

Site Related Analytes . Kq© in Sandy soil K, * in Loam. Above or Belov T
' (mL/kg) (mL/kg) HSRA Ceriteria
" Beryllium N/A N/A Above (one location)
| Chromium 70(1.7 to 1.73E+03) 30(2.2 to 1.0E+03) Equal

Lead 270(19 to 1,405) 1.6E+04(100 to Above

N/A Not Available

* Kq values taken from Sheppard and Thibault (1990) unless otherwise noted; range

provided in {).

® Ka values obtained from Baes et al. (1984).




Table 9 Physical and Chemical Properties of Organic COPCs in Groundwater

Constituents
Benzene
Methylene
chloride

Tetrachloroethene

Solubility Henry’s Biodeg.
Molecular Se Constants Ko half-life
Weight (mg/L) atm.m*/mol (ml/g) (day)
78.1 1.78E+03 5.55E-03 6.20E+01 720
84.9 1.67E+04 3.19E-03 2.20E+01 112
165.8 1.50E+02  2.87E-02 3.17E+02 1653

Log

(Kow)

2.13
125

2.53
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APPENDIX A

LEGAL DESCRIPTION




v

reState of Gebz;gia T EEAI 7 ' el ,k;-‘_;_'.i,_,-ﬁg'.'._:j..
County of Chatham i

Personally before the undersigned officer authorized to
administer oaths appeared Thomas D. Houston, REP, who being
duly sworn, does state on oath the following:

This affidavit is given on the basis that the following
described tract of langd belonging to the United States of

Hazardous Site Inventory list prepared by the Environmental
Protection Division, Department of Natural Resources, State
of, Georgia:

»

LEGAL DESCRIPTION OF THE HAZARDOUS SITE

America as recorded in Deed Book 52-J Office of the Clerk of
Superior Court, Chatham County, Georgia. The hazardous site
is more particularly described as follows:

Beginning at, a point which is the Northwest corner at
Longitude 81" :08':24.320 West 32" :01':50.30" North, thence
S 46 :00':00"W 300.58 feet to a corner at Longitude

81° :08':26.84" West 32° :01':48.25" North which is the
Southwest corner, thence S 40°:00':00"E 134.90 feet to a
corner at Longitude 81°:08':25.84" West 32°:01:47.22" North
which is the Southeast corner, thence N 47° :00'00"W 311.08
feet to a corner at Longitude 81° :08':23.20" West
32°:01°:49.33" North which is the Northeast corner thence
N44°°:00': 00"W 137.56 feet to the point of beginning. The
said parcel being locally designated as the 0ld PDO yard
being enclosed by a Chain Link Fence located on Hunter Army
Airfield, Chatham County, Georgia.

"This property has been listed on the state's hazardous site
inventory and has been designated as needing corrective
action due to the presence of hazardous waste, hazardous
constituents, or hazardous substances regulated under state
law. Contact the property owner or the Georgia Environmental
Protection Division for further information concerning this
property. This notice is provided in compliance with the
Georgia Hazardous Site Response Act. ™" Georgia Rules for
Hazardous Site Response, Chapter 391-3-19.08(1).

Signature \ £
Title: Chief, Environmental &
Natural Resources Div
Directorate of Public Works
Fort Stewart, Georgia

Sworn to and subscribed before

me this 2§ day of Avgws7 , 1994,
¢ /!1 "Y‘———
Notary PubTfic i/
N GWENDOLYN I, MYERS
otary Public, Liberty County, A
My Commission Explres Nov. 22.‘2;8195 ﬁt"
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below ground surface {BGS) and every 5 feet o lithologic change thereafter {(unless otherwise noted).
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Split-spoon samples for lithologic definition and/or

chemical analysis were collected from 3 to 5 feet

below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted),
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Split-spoon samples for lithologic definition and/or chemical analysis were caliected from 3 to § feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter {unless otherwise noted).
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Split-spoon samples for lithologic definition andfor chemical analysis were collected from 3 to 5 fest
below ground surface (BGS) and every 5 feet or lithologic change thereafter {unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 Fo 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-speon samples for lithologic definition and/or chemical analysis were coliected from 3 to 5 feet
below ground surface (BGS) and every S feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samptes for lithologic definition and/or chemical analysis were collected from 3 !o 5 feet
below ground surface (BGS) and every 5 feet or iithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition andfor chemical analysis were collected from 3 to § feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 !o 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic c&_eﬁnition and/or chemical analysis were collected from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition andfor chemical analysis were collected from 3 Eo 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter {unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were coliacted from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unfess otherwise noted).
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Spiit-spoon sampies for lithologic definition and/or chemical analysis were collected from 3 to 5 feet
below ground surface (BGS) and every 5 fest or lithologic change thereafter (unless otherwise noted),
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 50 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unfess otherwise noted).
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Split-spoon samples for lithologic definition andfor chemical analysis were collected from 3 Eo 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 to 5 feet
below ground surface {BGS) and every 5 feet or lithologic change thereafter {unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 %o 5 feet
below ground surface (BGS) and every 5 féet or lithologic change thereafter (unless olherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 !o 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).

ENG FORM 1834 previous zoitions are omsoLeTE.

Ii-noJ:cT

IHOLE MO,




Hole Mo. P20~ 58/

DIVISION TNITALLATION THEET |
DRILLING LOG s/ i OF / SHEETS
1. PROJECT 10, SIZE AND TY®E OF BIT —f"/ﬁ 1) s
Fbo //3/0 : o
(£ LOCATIGH (Coordinates or Stasior) s
sav 6 /3’ 12, MANUFAGTURER'S DESIGNATION OF DAILL
3. DRILLING Aazuch ,L cAIE 25
- 11, TOTAL NO. OF OVER iETURSBED UNDISTURBED
4. HOLE RO. (Aw shown on drawing Hile SURDEN SAMPLES TAKEN —
ard Hle rmanbec Foo - sp/o 4
SN ANEGF DRICTER 14. TOTAL NUMBER CORE BOXES — —
K. \Phr/cwl, 15, ELEVATION GROUND WATER
6. DIRECTION OF HOLE {8. DATE HOLE STanTx COMPLETED
Cxfvemricar [inerinen £KG. FRACK VERT, g/l Fé 2h7/5 ¢
i 17. ELEVATION TOP OF HOLE /£, 2 /
7. THICKNESS OF OVERSURDEN /0.0
10, TOTAL CORE RECOVERY FOR BORING —— 1
». CEPTH DRILLED INTO ROCK ,4?/ 3. SICNATURE OF INSP x
Is. TOTAL OEPTH OF HOLE 7207 o) Jv%/w
CLASSIFICATION OF MATERIALS 2C BOX OR REMARKS
ELEVATION! DEPYH |LEGEND RECOV- |SAMPLE
(Description) ERY NO. (Draind e .7:1‘;’.‘:;‘."..:#.:‘.2»"
L AY7) be L L : J
’ I PR B it Y 35 ,
o o e e L O 7
. o - 3. {m\w({—(u_r vfirm ?2 / z;/:gozau /{:.;’ 0.
2 1., Sawns (1. &/6711 ellrtes, 45T by (na) 2z X3
- . P as glboue loose - frm, Y 24 - .
o R ﬁj!’mn:uf—t'fr pica. 67 o7hpsb ’;é_, 50
- ) 2 Netz-mg-12 o
n TRl ST/ 257, o 7 2 “sprons . 82- o
— /) j N‘- 14
¢ — votlinbrls elay sendy 403, (ee) e % ly
: .l.... . . \506"(’ 6(}-{{ Jq . r[“y /.{h/ﬂf;{ 1 ""‘f
T welyey — |~ f(“/ ”
& —
P CLA)’ snterdied sl Fabedts Jtp [ i
— phsht, Lpw. sHEF, ¢HteiBriv)R /o6 4 §-H1g B&=0
- 64 4 GY.S y s7n ct
/2

E.0.8 @ 0.0

_llllhlIl'l!llll!ll‘lllllII!IlII!IIIIII

&JJ

IllillllllIllllillll[lIl‘lll!'!”l[”l”Illl'll]llllll'll[llllil

Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were coliected from 3 fo 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereatter {unless otherwise noted}).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 Fo 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter {unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 Fo 5 feet
below ground surface (BGS) and every § feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 to 5 feel
below ground surface (BGS) and every 5 feet or lithclogic change thereafter {unless otherwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter {unless otherwise noted).
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Split-spaon samples for lithologic definition and/or chemical analysis wera collected from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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Split-spoon samples for lithologic definition andfor chemical analysis were collected from 3 to § feet
below ground surface (BGS) and every § feet or lithologic change thereafter {unless otharwise noted).
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 to 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).
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54 G A [T WANUFACTURER'S DESIGHATION GF ORILL
% DRILLING AGENCY cMHE 75
P‘S’{ 13. TOTAL HO. OF OVER- DISTUNARED UHDHETURRED
& HOLE NO. {As ahown on drawing fiile BURDEN SAMPLES TAKEN é
and Hle nemb oo Poe - Mo 4 .
S WANE OF DRICLER 14. TOTAL NUMBER CORE BOXES —
\Dwréa ot 8. ELEVATION GROUND WATER K
& DIRECTION OF HOLE 6. DATE HOLE ITARTED COMPLETE
WVIITIGIL Oincringn DES. FROM VERT, 3/.2'? /7 lo >/2 7;}
y / 17. ELEVATION YOP OF HOLE 26,0 ’
7. THICKNESS OF OVERBURDEN 14 ,
15. TOTAL CORE RECOVERY FOR BORING —— .
#. OEPTH DRILLED INTO ROCK g 9. SIGNATURE OF INSPRCTOR -
#. TOTAL DEPTH OF HOLE 4 11.0° ﬁ #Lﬂ L‘c/
ll.zvrrloul DEPTH [LEGEND CLASSIFICATION OF MATERNIALS RECOV: |SAuPLE N
Description) ZRY NO. %;ﬂ:." Bty Pt el o
L v bl elg 4 » [ 0
— T SAMD tmed Arne . Br YR 413 4o LGy U2 Biews ¢ m o
jm PR welsorted, doy, Vubosse - fyose. silly s, ’75/ / 3}6”:‘P0m5 L 4s-o0.1 =
o A b gl (s1) ™ sz- o |
-1 ;o fs aboue s £F (77 . 7/1, v foare- b s —
: -‘-'-‘ z Hirm. hc—f'. (5“)) 7; Z 3‘6—9“/7 .R—IH!‘I’M s 7.5 :
P R chrey (0~ 207, Z "";,ml‘r’ R il
- = PYeaBrioyR sl k4 tlinyg, tloye Izl ' _ -
- ‘t . ':'P-‘ ;‘r"-’;’m v ff/.!pr‘ft;;,’y/p:;c) M,’(q.(’::g f , 4 Spvens /;5 A -
T C Y - Samdy 357, £1-3r 6y fovesfs, plotls 79 5 0-9-7-10 -0 -
6 e morsf . (CL) .
= i Cntles s o ¢ fay tsoni ) Lin augers, —
- ‘—_L"‘ “?/ - - fu e @T_D,7 ZT.Z 5\’5\ ~
d LT[ C Asaboe, mors T (CL) 1S5 sz -0 |=
e 4z | 4 —
== 1 -
= .7 . (fq‘fﬁ"JJ Wi tr'{ fé?/'fgh""/ =
N ""'_.. —_— — A‘Cj er— b
1] = —
T A D ey Br R STL  cley ey 5 e 5-9-9-5 Jz;fi;lu —
/4,,___ T.| -:- Wi S-vr'f(;f' fUOJ‘. fr.‘,luuc\ufé 5-8) 5—' /5’8’-0 -
— .-'..:?:-:; e "/"Y'Y 3-"’0 (S C) :
o R s abvr. 2-(-2~ —
2 R 7S A —
- — = Cutfing s As aﬁowz_ f Bz-o |2
8- .7 . — |7 /j'y" —
20— E.0.B @110 bys =
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Split-spoon samples for lithologic definition and/or chemical analysis were collected from 3 !o 5 feet
below ground surface (BGS) and every 5 feet or lithologic change thereafter (unless otherwise noted).

ENG[FORM 1834 paevicus £oiTions are oasoLeTe.
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APPENDIX D

MONITORING WELL CONSTRUCTION DIAGRAMS




PROJECT: J0B NO. WELL NO.
GROUND WATER INSTALLATION e 7830 ELEND. ol
ORILLING CONTRACTOR: COORDINATES:
PsT ,
BEQUN:57/2¢ /1L |SUPERVISOR: D . LLumdhns WELL SITE: WATER LEVEL. OEPTH/ELEV
FINISHED: 820 /o] oALER: K Duyfiaim 5.37 by
DEPTH IN | ELEV.IN
REFERENCE POINT & ELEVATION: Fr.
TOP OF SURFACE CASING:
TOP OF RISER CASING:
~ GROUND SURFACE o /7.7
GENERALIZED Ml . OIA, :
qEOLOGIC LOG ﬂ . ‘ SUREACE CASING: TYPE ;
l X X
| 4 | S
 § X
; L) Y
1 ]
X X
1 X
x x BOTTOM OF SURFACE CASING il
| | 4
1 X
] x
X W BACKFILL: (Gpond” TYPE: Kr‘How/ »%wf
X ]
] 1
"
I RISER CASING:  SobE: A
: TYPE:
. 3 | PVl 40
X x
4 3
] X 14,
= TOP OF SEAL e Z
—— ANNULAR SEAL: Tvee: Boifom lo
/.S | 182
_ P X~ BOTTOM OF SEAL
+i)l  (SEDEPTH)
w4 o
o I 2 Z.0 /S
2 f—fetst— TOP OF SCREEN -
.‘.: -1
1 I3
.3 e e : Sy heo tyPE: 3 /é
i 5;35 s fag ILTER MATERIAL: S/ & 3045
V"R’PVVGID :'::'. - .:'.-1 4% ‘
=3 scheen:  owas 27 ScRLENGTH
N = _':Z OPENING WIDTH: ) o0 n  TYPE:
\':: - "":'
0 o O AMA
BN o b
o0 Il B! BOTTOM OF SCREEN ([ LZ22 | 57
ME.T H.JOD ORILLED: L s NS (ToroepTn) /3 4.7
Y/ 1k Sl i ol satrom oF HOLE 2 -
METHOD DEVELOPED : HOLE DIAMETER

See. Dovclop Sl

TIME DEVELOPED :

]"_,H"'_'1 COMMENTS:

ME

Medcalt & Eddy




PROJECT: 0B NG, .
GROUND WATER INSTALLATION o /iaro ARG apzo | MEEN 62l

ORILLING CONTRAGTOR; COQROINATES:
Psz .
BEGUN: 8/26/40 | SUPERVISOR: D Apuirfhris WELL SITE: WATEA LEVEL. DEPTH/ELEV
FINISHED: 2 /3¢ 15, | ORILLER: K. Parlagin £ bys
DEPTHIN | ELEV.IN
REFERENCE POINT & ELEVATION: F7 fse
TOP OF SURFACE CASING:
TOP OF RISER CASING:
3 /— GAOUND SURPACE o J7-8
GENERALIZED . x oia: 4" '
GEOLOGIC LOG . L [T suRracecasiNG: 1y, steel
- x x '
3 2
X X
X L)
’ A X
1] X
| 4 3
| x x BOTTOM OF SURFACE CASING =) /63
H } §
H X
] x
5 m— BACKFILL: (o7 TYPE: }3,%%;,,,0 typed
X H
X | §
"
" "_ AISER OIA,: 2
] ) SEA CASING: TYPE: PUC:SL[l 40
H X
4
X x /.0 /6.3
~=— TOP OF SEAL
-— ANNULAR SEAL; TYPE: éhV/w' fe
2,0 | /5.8
2 CK —— 80TTOM OF SEAL
r il [-8 (seoerTw)
Y ': .":S‘
e :'.l" 3,0 14"3
¥ f—te— TOP OF SCREEN P
A
5 Bl )
¥ ‘SIL,ZS -y :'..f‘—-FILTEHMATERIAL: Sll'mwrs: 30/¢5
LA <. Semet
of dechp Y Sl . |
S -4 scAeen:  OIA: 2. SCRLENGTH
_'_-‘_' - :‘;. OPENING WIDTH: ) 50 s, TYPE:
R --.'. A eq’
o o
. '.-' 1% '
= i (/3.2 4.8
METHOD DRILLED : ;-;‘.gﬂr_f—g,?gg';gﬁ,gml"
o .'."""l::= /4:9 3.8
6% D H3h Sl s tle BOTTOM OF HOLE

METHOD DEVELOPED : HOLE OIAMETER
1
Wiy, 4 Aot I “'—'i COMMENTS:
TIME DEVELOPED : M'E
N

Mescait & Eddy

—

——




PROJECT: J0B NO, WELL NO.
GROUND WATER INSTALLATION B /500 NG 930 VELLNO. 0
DRILLING CONTRACTOR; COORDINATES:
PsI )
BEQUN: g /0/4(, [SUPERVISOR: D, Husmghrs WELL SITE: WATER LEVEL. DEPTH/ELEV
FINISHED: g /20/90] DAILLER: & . Pur bg i 57" bys
OEPTH IN | BLEV.IN
REFERENCE POINT & ELEVATION: T M3
TOP OF SURFACE CASING:
£
TOP OF RISER CASING:
ﬂ
r — GROUND SURFACE o /7.3
GENERALIZED 5 x oIA,: 4 4
QEOLOGIC LOG ﬁ x X SURFACE CASING: TYPE ; 5/8&/
X X
x
X  §
| X
)
| 1 ]
H x '
x % BOTTOM OF SURFACE CASING 20 /6.3
X %
K X
x X .
x w—BackFiLL: o TYPE: /3,\-// & e T
X x /e
4 1
x i, OIA. : 2"
x “I— RISER CASING:  type: PUC scf, 4o
x 3
H X
| §
X x / & /6.3
~e— TOP OF SEAL
— ANNULAR SEAL: TYPE: ém‘fsw l
/.5 /5.8
e O~ BOTTOM OF SEAL
r i +id  (seDEPTW)
n Y .":i,
-.,-' .-,l'l 2‘0 15.3
o _:1“ TOP OF SCREEN -
s74, [aT=1w
z B, e FILTER MATERIAL: S freatyre: 30 bs
oA fooiep | [EE—E Sl /o’
: d_ SCREEN:  OlA. 2 SCRLENGTH
OPENING WIDTH: 0,00/ /. TYBE;
shilffed
&4
/22 5.3
METHOD ORILLED : AR St
. ,\31 0 4" 3

bly" > #sp

METHOD DEVELOPED

| BOTTOM OF HOLE
. HOLE DIAMETER

S,ze:/)ewéa J—/"/ el Thay COMMENTS:

TIME DEVELOPED :

ME

Meidcait & Eday




PRQUECT: 108 NO. WELL NO.
GROUND WATER INSTALLATION Eoo/i510 N 20 SN0 ool
DRILLING CONTRAGTOR: COORDINATES:
Psr ;
BEGUN: /27 SUPERVISOR: 2. fHamplvis WELL SITE: WATER LEVEL. DEPTH/ELEV
EINISHED: CRILLER: I D«wlum {7 633
, OEPTH IN | ELEV.IN
REFERENCE POINT & ELEVATION: T Mot
TOP OF SURFACE CASING:
L_r. 1. TOP OF RISER CASING:
o /
/— GAOUND SURFACE o 424
GENERALIZED Jie X oa.: 4"
GEOLOGIC LOG . . SUREACE CASING:  ypg . Sime/
' % x
3 |
4 1
1 1} |
| X
|3 X
3 H ¢
x x | le— BOTTOM OF SURFACE CASING £o 24.0
b4 4
R | 1
X X
1 = BACKFILL: Cio?  TYPE: Do hpe
4 X
1 3 1
1 1 ¥
: olA.: £
2]  esl—RISERCASING:  TypE: FUC scle O
X 1
| 4 1
4
X x 5.0 2to’
e TOP OF SEAL
~— ANNULAR SEAL: TvPe: boitirTe
4 été I?. 4 i
6.t [ M~ BOTTOM OF SEAL
ﬁ ’ <l (seDEPTW)
bus L5
A e o I 5 8.0 | 4.0
¢ W =t TOP OF SCREEN P
il = e
e — FILTER MATERIAL: Shee TYPE: 30%15
A ':,-‘- Senied
__."' SCAEEN: DIA: 27 SeRLbNaTH |
= OPENING WIOTH: p o/ TYPE:
. .t )
ol 5@#’@;{
08 o I MA
iy S )
e Bl L) 7
O g L 8o | do
. - 2" kgt BOTTOM OF SCAEEN
METHOD DRILLED : Fi N (ToroEPTH) (9,0 507
Cly" 1D Hsh SLleies =l aoTTOM OF HOLE

HOLE DIAMETER

=y

METHOD DEVELGPED ;

Jee Skat”

TIME DEVELOPED :

COMMENTS:

ME

Metcatl & Eddy




APPENDIX E

WELL DEVELOPMENT AND SAMPLING RECORDS




MONITORING WELL DEVELOPMENT

WELL 1D, NO.: PDo - Mo | METHOD OF DEVELOPMENT: /2y DC yofefe P

DATE: 5’/?'3/ 7L STATICWATERLEVEL: -3 699
. Tr=2.0!  [nfe 0. 7d;f

LOGGED BY: N £

TURBIDITY OBSERVATIONS
(umhos) {NTU)

431 : Sure@ 0,2 5~
268 Surp@/0 /5~

917 Surge 20 , 25

434 Surg @30, 35

354 olCaring

282 Sewr j-ﬁ/ﬁr o#lpr

Y03 Tear

2L5 h

39s "
36( -

~
<

TOTAL VOLUME PURGED: 70 bA <

r/t’ﬂ/‘ , 5“/74"0‘/0)’

COMMENTS

o, F or I




MONITORING WELL DEVELOPMENT MM : “25
METHOD OF DEVELOPMENT: 2" /1o D5 Ract. L7

WELLL.D.NO: 706~ Mwo2.

DATE: §-28-F¢

LOGGED BY: /J" &7‘)%

{umhos)

Y [ TURBIDITY

(NTU)

STATIC WATER LEVEL:

585 The= bss {
vl = I arc

S'Va/ 5’? L% ¢35",;¢( 92,2

OBSERVATIONS

/33

Jwpe & 0 Gl

ir

1RZ

/o

127

/Y

/28

20

127

2y

/27

o

/R

12/

BTN BVl (SO N B I

W4

179

2

TOTAL DEVELOPMENT TIME: fhar © 25 el
-~

TOTAL VOLUME PURGED:; g5 &4 /

COMMENTS




MONITORING WELL DEVELOPMENT Motcati & Edy
WELLLD.NO: DD - MwoR METHOD OF DEVELOPMENT: J2v/ 3¢ Anfe fame
DATE: &L ‘?/ 7¢ STATIC WATER LEVEL: 840 roc [/ 877 4qs
occeony:  _ - Lhernglhers Jvsl=10.1 62 530/ 5.5 40l

R B AR U

;
§
|

VOLUME | ppoto
TURBIDITY PUMPED | TAxEN
//65 (°F) (urmhos) | (NTU) (gpm} (gal}

; / H01 | godl4,70| s22 RZ.2 Z
s; 7 /23 [79.504.69| 139 5% Swvsep/o,/s
é 3 H35 M6 1440 155 /-2 /5 ;
’% 4 HA1 180.0(4.40( /05 ZO 5.,‘%@2:;‘,/»’;/@3-4\}&
|5 |i202{7%.2|4.42] /58 30 (lecring ’
& [1208 [79.7|4.37] /07 40 clear
7 27 |7.7|4.34] /62 50 v

¥ &b s/ V' | cfoar, st sulferod,

TOTAL VOLUME PURGED: 5, / G4

COMMENTS KA?M’"; A Jq/»é» o lor

PG. _/_m OF_L




y
MONITORING WELL DEVELOPMENT M;E
?@/ L7

WELLLD.No: P Do - Mu 0 ;/ METHOD OF DEVELOPMENT: 2 £y s/l 5
- DATE: T-23-7¢ STATIC WATER LEVEL: P73 ToC {
ng/'/ vl « Jo,269¢

LOGGED 8Y: C h

svol = BJaucy 5062 = 131

PUMPING
RATE OBSERVATIONS

{umhos) | (NTU) {gpm)
/20 < /.5

/12 s
/0 | 15
73,0 206
s 25
80, { 3o
1.2 / 35
b8.S
46.6

6. |
& 8 Enk 3/ax fat o 04l ~Fari [

Swrie & cja ZALs 1350

"1 83, ,
.5~ .

TOTAL DEVELOPMENT TIME: Shy © YOn oo
TOTAL VOLUME PURGED: 130 H4L . {
COMMENTS X

PG. o OF
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"
FIELD LOG BOOK SAMPLING DATA: Mt&
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:__ (5 . ﬂm&éa/’r- eal WELL ID:__PDo- miwoto|
PROJECT NAME__Hundtey 3 LOCATION: .00 - Yeurngd
Date sampled:_ 72 - F(p Time start__1025 End_ 1035 Well secured upon arival? (YN
1. Casing Diameter (dj__<> __ inches + 12=D. 167 1. Standing water (gal.y=__ /-0 5
2. Depth of water from T.0.C. 3.84 ft 2. X 3 well volumes
3. Depth of well from T.0.C. /q.25 ft 3.=__ 3./T  gallonsto purge
4. Feet of standing water (h) (0. Y{ it 4. Purging Method _U) aFerva
CALCULATION:
Standing water volume =r[{d)2 +4](h)

=314 (01 py2+a) (Lo ¥ styx748gaitt3=_ 101 ga

pH Conductivity Temperature, {F)

1.Well volume = o5 gal, 5. 70 | %g 795
2.Well volume = 2.40 gal. 5.70 376 75.5
3.Well volume = SIAY gal. 5.67 335 F- 3
4. Well volume = gal.
5.Well volume = - gal.

Ground water sample
Sampling method - Tl P lex Field preservation - _4<t- 03

Sample Description CAeon

Odor: A f
Color: Cleav”
Appearance:

Waeather Conditions: _ % 85°f; ?M\L{:/()/mﬂ/}'/
Alr Monitoring Equipment used: __ O VA

Reading: Breathing zone: _ & o=

In Well; B3 Rl

COMMENTS:




1)
FIELD LOG BOOK SAMPLING DATA: M:E
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:_ & )Qawaﬂ’/ = Al WELL ID: PDO - pedor
PROJECT NAME:__ Hundeo 3 LOCATION:_PPo v
Date sampled:_7-/8-9¢ Time stat_o33 End 1095 Well secured upon amival? (YN
1. Casing Diameter (d)__&2 _ inches + 12 = 0./67 it 1. Standing water {gal.) =___ O~ 7%
2. Depth of water from T.0.C. g. ‘// ft 2. X 3 well volumes
3. Depth of well from 7.0.C. /5.3 ft 3= 2. 83 gallons to purge
4. Feet of standing water (h) 3.Be ft 4. Purging Method _ (tJaPeura
CALCULATION:
Standing water volume =x[(d)2 +4](h)

=3.14[(O 67 #)2+4](_S-8L it)x7.48¢al/it3=_O. % qal

pH Conductivity Temperature, (F}

1.Well volume = ©. 0 gal. b.o2 S0 22.8
2.Well volume = [- 92 gal. S.93 BF 72/
3.Well volume = L.8¢ gal. S5 FC 322
4. Well volume = gal.
5.Well volume = gal.

Ground water sample
sampling method - _Te e Oaifey” Field preservation - _Hc< , H.¢/9;

Sample Description __Cles”
Odor: /l/c/we
Color: Cleas”

Appearance:

Weather Conditions: __~ 907, ?6-*’//4/ 6/0744///

Air Monitoring Equipment used: _ OVA

Reading: Breathing zone: __0 ppre
In well; _10 v

COMMENTS:




'
FIELD LOG BOOK SAMPLING DATA: M:E
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:_(5 - Ronwetl /T fea? WELL ID:_PPO- pmeoo
PROJECT NAME:___H it 3 LOCATION:_2DO - Yea i)
Date sampled:_7- /8- %6 Time start__+©¥S End_toSS Well secured upon arrival? (N
1. Casing Diameter (d) A inches + 12 = D.167 # 1. Standing water (gal.) = /. 0D

2. Depth of water from T.0.C. B.1Y ft 2. X J well volumes
3. Depth of well from T.O.C. 1425 ft 3. = 3.00 gallons to purge
4. Fest of standing water (h) G-t ft 4. Purging Method _ (L Uctevre
CALCULATION;

Standing water volume =n[‘(d) 2 +4](h)

=314 (O 1?2+ 4] ( L.l ft)x7.48gal/ft3=_/-00 gal

pH Conductivity Temperature, (F)
1.Well volume = [-e0 gal. S /0@ 7Y 2
2.Well volume = J .00 gal. .60 lof/ 2.3
3, Well volums = 3.00 gal. $.3% /R 7Y.0
4, Well volume = gal.
5.Well volume = gal.
Ground water sample
Sampling method - “Tedlorw Dalew Field preservation - _H<¢ - H 4Dz

Sample Description chear”
Odor: s
Color: Clea”

Appearance:

Weather Conditions: __ % 807, Jartly (U
Air Monitoring Equipment used: _ D v A

Reading: Breathing zone: g ':ppm
in well: 88 ppun

COMMENTS:




FIELD LOG BOOK SAMPLING DATA:

ME

GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:__ & /ZMQM’/ T Weal
HW.AZQ.J 3

PROJECT NAME:
Date sampied:__7- /&- ¢

Time stan_Jo/5  End_ro2S

1. Casing Diameter (d) c; inches + 12 = O-167 ¢

WELL ID:_ PO - 1oy
LOCATION:_7D2 " Yfare)
Wall secured upon amival? (9/ N

1. Standing water {gal.) =__ /-7

2. Depth of water from T.0.C, 7.93 ft 2. X 7 well volumes
3. Depth of well from T.0.C. 20.35 ft 3. = 5. 37  gallons to purge
4, Feet of standing water (h) [0. 5 ft 4. Purging Method tWaderva
CALCULATION:
Standing water volume =xf(d}2 +4](h)

=314 (0467 {2+ 4]( /052 fi)x7.48¢qal/it3=1-7F gal

pH Conduclivity Temperalure, (F)

1.Well volume = e gal. &2/ ¥3 722
2.Well volume = 3.9% gal. - 98 ¢2 7/ 3
3.Well volume = §.3% gal. 6.50 AY/j 72.0
4. Well volume = gal.
5.Well volume = gal. _

Ground water sample

"_\'—etpl(}"‘-» Eq‘\&,(

Sampling method -

Sample Description __ CAep.

Field preservation - Ldaféw’ Ve

A

Odor:

(Aea”

Color:

Appearance:

Weather Conditions: _<fIV A ~3S¥ : Pﬂﬂf/ 5/97‘4/

Alr Monitoring Equipment used: OvA

Reading:

Breathing zone: /D/?‘DW*
In Well:

COMMENTS:




"
EIELD LOG BOOK SAMPLING DATA: M:m
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY;__G. IQowaU// 4 werL o |- 9%
PROJECT NAME:__ Heundey 2 LOCATION:__2.D6 - v, )
Date sampled:__2-/7 -2 Time sta_I 215 _End_ 1725 Well secured upon amival? (YN
1. Casing Diameter (d) 2~ inches+12=0.167 g 1. Standing water (gal) =__ /- 4/
2. Depth of water from T.0.C. (o-'ﬂ[ ft 2. X -3 well volumes
3. Depth of well from T.O.C. 151 ft 3.=_ Y.2) gallons to purge
4. Feet of standing water (h) B.s® ft 4. Purging Method waterra
CALCULATION:
Standing water volume =n[{d)2 +4](h) ‘

2314 DF )2+ 4] (B N% ftyx748gal/t3= 141 gal

- pH | Conductivity Temperature, (F}

1.Well volume = [ Y gal. ‘H”—cﬁ §is 4377105 Z5.2
2.Well volume = 232 gal. 5./5 /04> £1.3
3.well volume = Y. gal. §29 110 8/.-2
4. Well volume = gal.
5.Well volume = gal.

Ground water sample

Sampling method - Tedlow Bz lev Field preservation - _HCL |, H /33

Sample Description Tt/

Qdor: Nong
Color: B ¥ owsn
Appearance:

Weather Conditions; __= 20%~ , ?MH}/ C'/ozfé/
Air Monitoring Equipment used: _ OV A

Reading: Breathing zone: /ﬁ ;,)'DW-

In Well: 30 ?lm/bu

COMMENTS:




1)
FIELD LOG BOOK SAMPLING DATA: &:ﬁ
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:__&. ﬂcwgéf /T Afead WELL 1D:__1-20
PROJECT NAME:__ Heemdev 3 LOCATION:__PD0 - Uz
Date sampled;_ 7 -/8 96 Time start_0% O End_{oc0 Well secured upon amival? @N
1. Casing Diameter (d)___ 2~ _inches + 12 = 0. /67 ¢ 1. Standing water {gal.) =___ =/ /3
2. Depth of water from T.0.C. 8.7 ft 2. X ) well volumes
3. Depth of well from T.O.C. 268 ft 8.=__ (.90 gailons to purge
4. Feet of standing water (h) /3. 03 fl 4. Purging Method _ Wadevia
CALCULATION:
Standing water volume =nf(d)2 +4](h)

=314 [(0./67 )2+ 4)(_73-23 f)x7.48¢al/1t3= /3 gal

pH Conductivity Temperature, {F)

1.Well volume = 2./3 gal. 5.70 73 7730
2.Weil volume = Y. 2# gal. §.72 LB 22.6
3.Well volume = .40 gal. 5. 73 66 72-%
4.Well volume = gal.
5.Waell volume = gal.

Ground water sample
Sampling method - ’Tﬂ-mmw P e Field preservation - _ HCL , H /04

Sample Description _ C /(mal«;/

Odor: /‘/UWC
Color: [£. Cg/\f“;/
Appearance:

Weather Conditions: __* #3°F , Cleps

Alr Monitoring Equlprﬁent used: _ OV A

Reading: Breathing zone: @/ ?IDM
in Well: _235 P’Dpw

COMMENTS:




FIELD LOG BOOK SAMPLING DATA:
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY,__&- Ryt // T e /V@j
Hooder 3

Time stan_ 020 End_ 0950

PROJECT NAME:
Date sampled;__7-/8 - %6

inches + 12 = 0. /67 ¢
3.85” f 2 X 3

1. Casing Diameter (d) o
2. Dapth of water from T.0.C.

WELL 1D:

ME

[-2 1

LOCATION:_PDo Ve )

Well secured upon arival? (YYN

1. Standing water (gal.) =_2.#'7

wall volumes

3. Depth of well from T.0.C. 1&.93 ft 3.=_ “F.4/

4. Feet of standing water (h) {5.08 ft

CALCULATION:
Standing water volume

=n((d)2 +4](h)

gallons to purge

4. Purging Method _LWatevra

=314 (LMD 1)2+4)(/S2® ftyx748gal/tt3= 27 gal

pH Conductivity Temperature, (F)

1.Well volume = 297 gal. 5.3% /30 732
2.Well volume = {.9¢ gal. 5. 2 /2¢ 7Y.0
3.Well volume = ___7- 41 gal. L JAS 73. 7
4.Well volume = gal.
5.well volume = gal.
Ground water sample
Sampling method - Tellone Paller Field preservation - _(1CC , 11 4/0;
Sample Description Clesx

Odor: Ao

Color: Clegs

Appearance:
Weather Conditions: __ % 15°F , (fear

Air Monitoring Equipment used: _{/A

Reading:

Breathing zone: ,(Z ,f),DI"’ﬁ
In Well:

Jo PP~

COMMENTS:




'
FIELD LOG BOOK SAMPLING DATA: M:E
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:__ G- ﬂm@aﬂ/’fﬂ/ﬁaﬂ WELL ID:___[- 272
PROJECT NAME:__Hiodev 3 LOCATION:__tD0 - Vo
Date sampled:_7- /8- 7% Time star_/005 End__lo/S” Well secured upon anival? (YN
1. Casing Diameter (d) 2 inches + 12 = Mﬂ 1. Standing water {gal.) = 275
2. Depth of water from T.0.C. p.Yo it 2. X ) well volumes
3. Depth of well from T.0.C. A).50 ft 3= é;% gallons to purge
4. Feet of standing water (h) t310 ft 4. Purging Method (atesye
CALCULATICN:
Standing water volume =n[(d)2 +4]{h)
~314 (O /T )24 4)( 1370 f)x7.48gal/ft3=_2-/] gal
pH Conductivity Temperature, (F)

1.Well volume = ITAY gal. S7% g 73.3
2.Well volume = Y. 25 gal. 5.6 g 73.0
3.Well volume = 694% gal. 5.6 &7 72-3
4.Well volume = gal.
5.Well volume = gal.
Ground water sample
Sampling method - ’T—C’Q e T e Field preservation - _HC ¢ (/D3
Sample Description @/O‘i‘d{/

Odor: A€

Color: 1. @zfa?/

Appearance.
Weather Conditions: _= *S'F L leas
Air Monitoring Equipment used: OVA

Reading: Breathing zone: 2] ’D'D#‘N—

In Well; _ 30 I?;?W—

COMMENTS:




L)
FIELD LOG BOOK SAMPLING DATA: M:m
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY: (5. Ao—z,«.ééﬂ/ 7. /?/fo/p WELL ID: |- 22

PROJECT NAME:__ Hipdes 3 LocaTION: B0 - W)
Date sampled:__7- /7~ %G Time stat_{ 730 End_ [ %0 Well secured upon amvai? 7¥YN
1. Casing Diameter (d) 2 inches +12 =2 163 1, Standing water (gal.) =__ A~ 37

2, Depth of water from T.O.C. AN f 2. X > well volumes
3. Depth of well from T.0.C. 0. O ft 3.=__F./)0 gallons to purge
4. Feet of slanding water (h) Y95 ft 4. Purging Method _Waderra
CALCULATION:

Standing water volume an{{d)2 +4](h})

=314 (D67 )2+ 4] (LYY )x7.48gal/it3 =37 qal

pH Conductivity Temperature, (F)
1.Well volume = .37 gal. S-32- /Y32 g2.9
2.Well volume = q. ?/ gal, §.31 173 8/ {
3.Well volume = 3.0 gal. $10 133 gl
4. Well volume = gal.
5.Well volume = gal.

Ground water sample
Sampling method - Telln Da’ler Field preservation - _H<C W A/0s
Sample Description C%Vdf/ ' 5/‘5/4/{/ Wéﬁ/

Odor: Aol

Color: bvero—

Appearance:

Weather Conditions: _2= 70°F ] M{y’ C)/ﬂw{(/
Air Monitoring Equipment used: __ OV A

Reading: Breathing zone: gf?f;)"“‘
in Well: __/{e pRv=

COMMENTS:




'
FIELD LOG BOOK SAMPLING DATA: M:E
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:_G .- Ronocet / T Aesr weLL o, /-2
PROJECT NAME,__Hudes 2 LOCATION:_YDO - Vae/
Date sampled;__7- /- 7¢ Time start_j?¥5 End_[755 Well secured upon amival? (/N
1. Casing Diameter (d)__<>__inches + 12= 2-/67 ¢ 1. Standing water (gal) =_ - 38
2. Depth of water from T.0.C. lo.9( ft 2. X > well volumes
3. Depth of wall from T.0.C. 2l.45 ft 3.=_ 35 gallons to purge
4. Feet of standing water (h) 14.5¢ ft 4. Purging Method _tJadevva
CALCULATION:
Standing water volume =xn[(d}2 +4]({h)

=314 (D167 11)2+ 4] AN ft)x7.48 gal/ t3 =<3 % qgal

pH Conductivity Temperature, {F)

1.Waell volume = 2.3% gal. 5.9z S 0.5
2.Well volume = 436 gal. 3.80 73 o7
3.Well volume = 7[5 gal. 3.83 7> 78.5
4. Well volume = gal.
5.Well volume = gal.

Ground water sample
Sampling method - Té‘pl()"" TJ"\‘: {M Field preservation - HCC/ (*{//& 32,

Sample Description C /wv/;/
Odor: onf
Color: E:(M‘*

Appearance:
Weather Conditions: _% $n’F ?&J”:/(ZW/;/
OV A

Alr Monitoring Equipment used:

Reading: Breathing zone: /d P'DVK«

In Well: 55 Dpvi

COMMENTS:




[}
FIELD LOG BOOK SAMPLING DATA: M‘.‘g
GROUNDWATER MONITORING WELL WORK SHEET

SAMPLED BY:__(5 - /Qa'wéé// A WELL ID;___ )~ 25
PROJECT NAME: /ﬁwfw/ 3 LOCATION:__ 220 - Vi)
Date sampled:_ 7-/7-7¢ Time start_180S End_(BIS_ Well secured upon amival? (9/N
1. Casing Diameter {d) c9‘ inches + 12 = ﬁ@_ﬂ 1. Standing water {gal.) =__/- 92
2. Depth of water from T.0.C. 996 ft 2. X ) well volumes
3. Depth of well from T.0.C. P37 ft 3. = g%l gallons to purge
4. Feet of standing water (h) /. 83 ft 4. Purging Method waderra
CALCULATION:
Standing water volume =n{(d)2 +4](h)
=314 (2167 )2+ 4](_4(-83 ft.)x7.4egallﬂ.3=__-_9£Qal
pH Conductivity Temperalure, (F)

1.Well volume = /. 9’5/ gal. 6.0 /78 S0
2.Well volume = 3.88 gal. e {73 758
3.Wellvolume = ___ 5.9/ gal. 5.98 128 74.7
4.Well volums = gal.
5.Weil volume = gal.
Ground water sample
Sampling method - _Tef (o Pa: Jew Field preservation - _HC( , HA/0 2
Sample Description 5/0"?4/

Odor: ol

Color. [t ey

Appearance:

Weather Conditions: _2F0% ‘?Zv/f'fy’ Cé,z@l?/
Alr Monitoring Equipment used: _ DV A

Reading: Breathing zone: d?'{)w—
In Well: __ 0O PPVW

COMMENTS:




APPENDIX F

CHEMICAL DATA AND VALIDATION REPORTS




HUNTER ARMY AIRFIELD - PDO YARD
SAMPLING CHRONOLOGY

Sample . ~Matrix . " SDG _Date . - Time. Datelab = Datelab Depth Qc VOC's ~ SVOC's” 'DRO. - GRO ~ P.P. Metals, Gross adib
‘ D ___ .. .ID: Sampled Sampled Received - Reported (ft.) 'Samples .. 8260 8270 . 8100M 8015M 6000\7000 9310

PDO-HAQ401 S HAA39 8/16/96 14:15 9/17/96 10/10/96 1.0 X X x X X X
PDO-HAQ402 S HAA39 9/16/96 14:25 9/17/96 10/10/96 2.0 X X X X X X
PDO-HAOQS501 s HAAZ9 9/16/96 14:55 9/17/96 9/27/96 1.0 X X X X X X
PDO-HAD502 S HAAZ9 | 9/16/96 15:05 9/17/96 9/27196 2.0 X X X X X X
PDO-HA11 s HAA39 9/16/96 15:05 9/17/96 9/27/96 2.0 DUP X X X X X
PDO-HAOB01 S HAA39 | 9/16/96 15:30 |- 9/17/96 9/27/96 1.0 X X X X X X
PDO-HAOB02 S HAA39 9/16/96 16:05 /17196 10/9/96 5.0 MS/MSD X X X X X X
PDO-HAQ701 S HAA39 9/16/96 16:35 /17196 10/10/96 1.0 X X X X X X
PDO-HAQ702 S HAA39 | 9/16/96 17:00 9/17/96 10/10/96 5.0 X X X X X X
PDO-HAQS01 S HAA39 | 9/16/96 17:30 9/17/96 10/10/96 1.0 X X X X X X
PDO-HAQ802 S HAA39 9/16/96 17:50 9/17/96 10/10/96 5.0 X X X X X X
PDO-HAQ901 S HAA39 9/16/96 18:15 /17196 9/27/96 1.0 X X X X X X
{IPDC-HAQ902 S HAA39 | 9/16/96 18:25 9/17/96 9/27/96 3.0 X X X X X X
IPDO-HA1001 S HAA39 9/16/96 19:00 Q17796 9/27/96 1.0 X X X X X X
PDO-HAT002 S HAA39 9/16/96 19:10 9/17/96 8127196 3.0 X X X X X X
PDO-HA12 S HAA39 9/16/96 19:10 9/17/36 9/27/96 3.9 bur X X X X X
PDO-GWO1(01 w HAA40 | 9/18/96 10:25 9/20/96 10/9/96 0.0 X X X
PDO-GWO0201 w HAA40Q | 9/18/96 10:35 9/20/936 10/2/96 0.0 X X X
PDO-GWQ301 w HAA40 | 9/18/96 10:45 9/20/96 10/2/96 0.0 X X X
PDO-GW0401 w HAA4Q 9/18/96 10:15 9/20/96 10/9/96 0.0 X X X

PDO-ERO2 W HAA41 9/17196 15:50 2/20/96 10/9/96 0.0 EB X X X X X
PDO-GW1901 w HAA41 9/17/96 17:15 9/20/96 10/2/96 0.0 X X

PDO-GW2001 w HAA40Q | 9/18/98 9:50 9/20/96 10/8/96 0.0 X X X -
PDO-GW2101 W HAA40 | 9/18/96 9:40 9/20/96 10/9/96 0.0 X X X
PDO-GW2201 w HAA40Q | 9/18/98 10:05 9/20/96 10/2/96 0.0 X X X
PDO-GW2301 W HAA41 9/17/96 17:30 9/20/96 10/2/96 0.0 X X

PDO-GW2401 w HAAA4 9/17/96 17:45 9/20/96 10/2/96 0.0 X X

PDO-GW2501 w HAAA4 9/17/96 18:05 9/20/96 10/4/96 0.0 X X

PDO-SWO1 w HAA42 8/18/96 14:40 9/20/96 10/2/96 0.0 X X X

PDO-SW02 W HAA4Q 9/18/96 14:15 9/20/96 10/3/986 0.0 X X X
#IPDO-SW03 W HAA4LD | 9/18/96 13:40 9/20/96 10/3/986 0.0 X X X

PDO-SW04 \ HAA4Q | 9/18/986 13:40 9/20/96 10/3/96 0.0 DuP X X X

PDO-SEO1 s HAA4Z 9/18/96 14:48 9/20/96 10/3/96 0.0 X X X X X X
PDO-SEQ3 S HAA42 9/18/96 13:40 9/20/96 10/3/96 Q.0 X X X X X X
PDO-SEQ4 S HAA42 9/18/96 13:40 3/20/96 10/3/96 0.0 DUP X X X X X




HUNTER ARMY AIRFIELD - PDO YARD
SAMPLING CHRONCLOGY

Sample S Matrix . SDG . ".Date .~ Time  Datelab . Datelab - Depth.  ~ QC 2. VWOC's /8VOC's:, DRO . GRO, .P.P.Metals = Gross a&b
. ID ... ID " Sampled Sampled . Received ~ Reported .. [ft] Samples 801018020°° 8270 - 8100M 8015M 6000\7000 - 9310
[PDO-HAQTO1 HAA3S8 | 8/29/96 08:55 8/29/96 9127196 1.0
iPDO-HAD102 HAA38 | 8/29/96 02:00 8/29/96 9/27/96 5.0
PDQO-HAQZ01 HAA38 | 8/29/96 02:35 8/29/96 927796 1.0
PDO-HAQ202 HAA3S | 8/29/96 09:40 8/29/96 9/27/96 4.0
[PDO-HAQ301 HAA38 | 8/29/96 10:20 8/29/96 9/27/98 1.0 {MS/MSD
[(PDO-HAQ302 HAA3E | 8/29/96 10:30 8/29/96 9/27/96 5.0

([PDO-MWB0O 101
IPDO-MWB(0102
I|PDO-MWB0201
PDO-MWB0202
PDO-MWBO05
PDO-MWB0301
[{PDO-MWB0302
PDO-MWB0401
PDO-MWB0402

HAA37 | 8/26/96 08:35 8/27/96 9/27/96 2.0
HAA37 | B8/26/96 08:45 8/27/96 9/27/96 4.0
HAA37 | 8/26/96 10:15 8/27/96 9/27/96 4.0
HAA37 | B8/25/96 10:25 8/27/96 9/27/96 8.0
HAA37 | 8/25/96 10:25 8/27/96 9/27/96 6.0 pup
HAA37 | 8/26/96 13:30 8/27/96 9127796 2.0
HAAZ7 | 8/26/96 13:40 8/27/96 9/27/96 4.0
HAA37 | 8/27/96 07:55 8/27/96 9/27136 2.0
HAA37 | 8/27/96 08:05 8/27/96 9/27/96 4.0

HKEXRPX[ XX RXPRPRI XX

wjn|n|u|n|lv]un|lun|lvlun|v]nin]ln]n
b Bt B P B P B Bl o Pl B [ B Bd Bt

PR RPR KRG AHRPRPXR KX XX K

bl Bt Pt P Bad Bt Bad Bad Bt Pod £ad Bt Bad Bl B
FK KPR XK X XY XX KX XX X

s 3¢ e o | 3¢ | 3¢ | 3¢ 3¢ o< o | 3¢ | x| 3¢ |

XX x| X




HUNTER ARMY AIRFIELD - PDO YARD
SAMPLING CHRONCLOGY

Sample Matrix *  SDG .. . Date: ~ Time  Date Lab . DateLab  Depth - QC VOC's  'SVOC's':: DRO:"::GRO- - P.P.'Metals . Gross a&b
D .. 1D -Sampled Sampled Received ' Reported ' (ft.) .. Samples 8010\8020 ~ 8270 ~ 8100M 8015M 60007000 9310
PDO-ERO1 W HAA34 | 8/14/96 | 12:45 | 8/15/96 | 9/23/36 2.0 £B X X X X X X
PDO-SB0101 S HAA34 | 8/14/96 | 15:30 | 8/15/96 | 9/23/96 2.0 X X X X X X
PDO-SBO102 S HAA34 | 8/14/96 | 15:40 | 8/15/96 | 9/23/96 4.0 X X X X X X
PDO-S80201 S HAA34 | 8/15/96 | 08:15 | 8/15/96 | 9/23/96 2.0 X X X X X X
PDO-SB0202 S HAA34 | 8/15/96 | 08:30 | 8/15/96 | 9/23/36 4.0 X X X X X X
iIPDO-SB0O301 S HAA34 | 8/15/96 | 10:00 | 8/15/96 | 9/23/96 2.0 X X X X X X
PDO-SB0302 S HAA34 | 8/15/96 | 10:15 [ 8/15/96 | 9/23/96 4.0 X X X X X X
PDO-SB0401 S HAA34 | 8/15/96 | 11:25 | 8/15/96 | 9/23/96 2.0 X X X X X X
i[PDO-S80402 S HAA34 | 8/15/96 | 11:40 | 8/15/96 | 9/23/36 4.0 X X X X X X
PDO-SB16 S HAA34 | 8/15/96 | 11:40 | 8/15/96 | 9/23/96 4.0 DUP X X X X X X
PDO-SB0501 S HAA34 | 8/15/96 | 14:15 | 8/15/96 | 9/23/96 2.0 X X X X X X
IPDO-SBO502 S HAA34 | 8/15/96 | 14:25 | 8/15/96 | 9/23/96 4.0 X X X X X X
lPOO-SBO6O1 S HAA35 | 8/16/96 | 13:00 | 8/16/96 | 9/25/36 2.0 X X X X X X
PDO-SBOS02 S HAA35 | 8/16/96 | 13:05 | 8/16/96 | 9/25/36 4.0 X X X X X X
PDO-SBO701 S HAA35 | 8/16/96 | 13:40 | 8/16/96 | 9/25/96 2.0 X X X X X X
FPDO-SBO702 S HAA35 | 8/16/96 | 13:50 | 8/16/96 | 9/25/96 4.0 X X X X X X
PDO-SBO801 S HAA35 | 8/16/96 | 15:20 | 8/16/96 | 9/25/96 4.0 X X X X X X
PDO-SB17 S HAA35 | 8/16/96 | 15:20 | 8/16/96 | 9/25/96 4.0 pup X: X X X X
PDO-SBO901 S HAA35 | 8/16/96 | 16:00 | 8/16/96 | 9/25/96 2.0 X X X X X X
PDO-SB0S02 S HAA35 | 8/16/96 | 16:10 | 8/16/96 | 9/25/96 4.0 X X X X X X
IlPLO-SB1001 S HAA3G | 8/17/96 | 07:25 | 8/19/96 | 9/25/96 2.0 X X X X X X
[[Poo-SB1002 S HAA36 | 8/17/96 | 07:40 | 8/19/96 | 9/25/36 4.0 X X X X X X
llPDO-SB1101 S HAA36 | 8/17/96 | 08:10 | 8/19/96 | 9/25/96 2.0 X X X X X X
lPDO-SB1102 S HAA36 | 8/17/96 | 08:15 | 8/19/96 | 9/25/96 4.0 X X X X X X
IPDO-SB1201 S HAA36 | 8/17/96 | 09:05 | 8/19/96 | 9/25/96 2.0 X X X X X X
[PDO-SB12062 S HAA36G | 8/17/96 | 09:15 | 8/19/96 | 9/25/96 4.0 | MS/MSD X X X X X X
IPDO-SB1301 S HAA36 | 8/17/96 | 09:50 | 8/19/96 | 9/25/96 2.0 X X X X X X
PDO-$B81302 S HAA36 | 8/17/96 | 10:00 | 8/19/96 | 9/25/96 4.0 X X X X X X
PDO-5818 s HAA36 | 8/17/96 | 10:00 | 8/19/96 | 9/25/36 4.0 DUP X X X X X
PDO-SB1401 S HAA36 | 8/17/96 | 12:35 | 8/19/96 | 9/25/96 2.0 X X X X X X
PDO-SB1402 S HAA3G | 8/17/96 | 12:45 | 8/19/96 | 9/25/96 4.0 X X X X X X
PDO-$B1501 S HAA36 | 8/17/96 | 13:15 2/19/96 | 9/25/96 2.0 X X X X X X
iPDO-SB1502 5 HAAZG | 8/17/96 | 13:25 | 8/19/96 | 9/25/36 4.0 X X X X X X
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HUNTER ARMY AIRFIELD - PDO YARD
SAMPLING CHRONOLOGY
Sample - Matrix®, . SDG - Date . ' Time ' Datelab - Datelab Depth ~ QC  VOC's.  SVOC's DRO GRO. PF.Metals Gross a&b
oo sr s 1D T Sampled  Sampled . Receiveéd | Reported . {ft.) . Samples 80T0\8020 82707 8100M '8015M. 6000\7000 - 9310
PDO-HPWOQ1 W TO17 [ 8/15/96 | 15:20 | 8/16/96 0.0 X
[fPDO-HPWO2 w TO17 | 8/15/96 | 16:00 B/16/96 0.0 X
[PDO-HPWO3 W TO17 | 8/18/96 [ 10:10 | 8/19/96 0.0 X
iIPDO-HPW04 w TO17 | 8/18/96 [ 09:30 | 8/19/96 0.0 X
fPDO-HPWO5 W Y017 | 8/18/96 | 10:35 | 8/19/96 0.0 X
[[PDO-HPWOB W TO17 | 818/96 | 11:15 | 8/19/96 0.0 X
[[PDO-HPWO7 w TO17 | 8/18/96 | 13:50 | 8/19/96 0.0 X
[PDO-HPWOS W TO17 | 8/18/96 | 14:15 | 8/19/96 0.0 X
[PDO-HPW09 w TO17 | 8/18/96 | 14:50 | 8/19/96 0.0 X
[lPoO-HPW 10 W T017 | 8/18/96 | 15:40 8/19/96 0.0 X




DATA QUALITY SUMMARY REPORT

Hunter Army Airfield - PDO Yard
November 19, 1996

1.0 INTRODUCTION

Metcalf & Eddy , Inc. was contracted by the United States Army Corps of Engineers,
Savannah District, to perform a site investigation at the former Hunter Avmy Airfield. The purpose
of this investigation is to determine the extent of contamination present in the soil and groundwater at
this site.

Metcalf & Eddy, Inc. contracted with Savannah Laboratories to perform the required analyses of soil
samples. The analytical data was validated according to USEPA National Functional Guidelines for
Organics Data Review and Inorganics Analysis. This guidance follows the Quality Assurance
(QA)/Quality Control (QC) requirements outlined in the USEPA’s Test Methods for Evaluating Solid
Waste (EPA SW-846). Overall these guidelines mimic the most current editions of the EPA’s
Functional Guidlines for Reviewing Organic and Inorganic Analyses conducted outside the EPA’s
Contract Laboratory Program (CLP).

The following sections of this Data Quality Summary Report discuss the laboratory reporting, data
validation, problems encountered and corrective actions as applied to the samples and data collected
during this determination.

1.1 Field Samples and Analysis

The following report summarizes the validation findings of the samples included in the Sample Data
Groups listed below.

Field Trip Equipment
SDG Date Matrix  Samples Duplicates Blanks Blanks
HAA34 08/14/96 SOIL 11 1 0 1
HAA35 08/16/96 SOIL 7 1 0 0
HAA36  08/17/96 SOIL 12 1 0 0
HAA37 08/26/96 SOIL 8 1 0 0
HAA38 08/13/96 SOIL 6 0 0 0

Samples were analyzed by Savannah Laboratories - Tallahassee, Florida using the following USEPA
SW-846 Methods:

6000/7000 Priority Pollutant Metals
8015M Gasoline Range Organics
8100M Diesel Range Organics

8100 Polynuclear Aromatic Hydrocarbons
8260 Volatile Organic Compounds (GC/MS)
8270 Semivolatile Organic Compounds (GC/MS)

9310 Gross alpha & beta




Forty-four soil samples, four field duplicates and one equipment blank were analyzed. Al samples
were not analyzed by all methods. All soil sample results were reported on a dry weight basis.

2.0 LABORATORY REPORTING

2.1 Laboratory Blanks

Laboratory blanks or method blanks are artificial samples prepared from the same matrix type as
the samples to be analyzed. These blanks are taken through sample preparation and analyzed before
the field samples to determine if the glassware, sample preparation or laboratory environment has
contaminated the field samples.

All laboratory blanks for all methods of analysis of soils were free of contaminants at and above
the method reporting limits.

2.2 Laboratory Control Samples (% Recovery)

Laboratory control samples are artificial samples prepared from the same matrix type as the
samples to be analyzed. These samples are processed through sample preparation and analyzed to

assess the performance of each analytical system that the laboratory using to analyze the field samples.

All laboratory control samples for atl methods of analysis of soils were within required control
limits with the exception of four samples with slightly high RPDs. No qualifiers were applied.

2.3 Precision {% RPD)

Laboratory precision is evaluated by calculating the relative percent difference (RPD) between the
values reported for a matrix spiked sample (MS) and its duplicate, the matrix spiked duplicate (MSD),
or any other set of duplicate parameters. The following equation is utilized for this calculation:

| Vs - Vd|
RPD =  —eseeeeeee X 100
[Vs + Vd) /2

Where Vs is the value reported for the matrix spiked sample (MS) and Vd is the value reported for
it's duplicate (MSD). Sample RPDs are compared to the analyzing laboratory's precision control
limits which are primarily derived from their in-house quality control data.

RPDs for all methods of analysis of spiked samples were within required control limits with the
exception of one sample analyzed for each of the following; antimony, chromium, lead, selenium,
polynuclear aromatic hydrocarbons and gross alpha/beta. Two samples exhibited slightly high RPD’s
for GRO. No qualifiers were applied.




RPDs of field duplicates for alf methods of analysis of soils were within the required control limits
with the exception of one sample analyzed for each of the following; arsenic, copper, lead and gross
alpha/beta. Two samples exhibited slightly high RPD’s for mercury and volatile organics. No
qualifiers were applied.

2.4 Surrogate Recovery

Surrogates are compounds similar to analytes of interest but are not normally found in
environmental samples. Prior to sample preparation and analysis, surrogates are spiked into
laboratory control samples, calibration and check standards, matrix spiked samples and field samples.
Accuracy is measured by calculating percent recoveries for each surrogate as follows:

Concentration of spike found
%R = X 100
Concentration of spike added

Slightly low surrogate recovery was exhibited for twelve soil samples analyzed for GRO and one
soil sample analyzed for semivolatile organics. Slightly high surrogate recovery was exhibited for
three samples analyzed for volatile organics. All other surrogate recoveries were within the required

control limits.

2.5 Holding Time

Holding time is the storage time allowed between sample collection and sample analysis when the
designated preservation and storage techniques are employed.

All samples were within required holding times for afl methods of analysis.

2.6 Temperature

Cooler receipts indicate that the laboratory received all samples at the correct temperature.

3.0 DATA VALIDATION

The objective when evaluating the quality of chemical data is to determine its usability. The
evaluation is based upon the interpretation of the laboratory QC data, the field QC data, and the project
Data Quality Objectives (DQOs). The evaluation process is often termed "data validation”.




31 Laboratory Data Validation !
Laboratory data were evaluated to assess , holding times, laboratory blanks, laboratory control
samples, surrogate recoveries, and matrix spike/matrix spike duplicate (MS/MSD) relative percent
differences (RPDs). These criteria were used to evaluate the bias and precision of the data generated
by the laboratory. The bias of the laboratory data was assessed through consideration of the following:
¢ Adherence to the prescribed method
¢ Recovery of MS/MSD from field samples
¢ Method blank contamination
e Adherence to sample preparation and holding times

* Recovery of surrogate spikes

Field duplicate precision

3.2 Definition of Data Qualifiers

During the data validation process, all laboratory data had to be evaluated and assigned a data
qualifier, as applicable. These qualifiers are defined in the February 1994 EPA document titled,

"National Functional Guidelines for Organic and Inorganic Data Review." This guidance follows the S

Quality Assurance (QA)/Quality Control (QC) requirements outlined in the USEPA’s Test Methods for
Evaluating Solid Waste (EPA SW-846). Owverall these guidefines mimic the most current editions of
the EPA’s Functional Guidlines for Reviewing Organic and Inorganic Analyses conducted outside the
EPA’s Contract Laboratory Program (CLP).

The guidance also describes procedures to be followed when qualifying data. The data qualifiers are
defined as follows:

When the compound was analyzed for, but was not detected above the level of the associated
value, a "U" was used to flag the compounds. A flag of "I" is usually used when the associated value
is an estimated quantity. Data flagged with "R" are unusable. In some cases the flag "UJ" may be
used to mean that the compound was analyzed for, but was not detected, and the associated value is an
estimate and may be inaccurate or imprecise. Data qualifier flags were not assigned to data that were
totally in compliance with Quality Control requirements.

For organic data, specifically VOCs, the positive and undetected (U) results were qualified as
estimated (J/UJ) if one surrogate compound was detected outside acceptable recovery limits and/or the
recovery was greater than 10 percent. If the recoveries of one surrogate compound were less than 10
percent, then the positive results were qualified as estimated (J) and the undetected results were
rejected (R).




Results of SVOC are validated in the same manner as VOC except that qualifiers are applied to
results with two or more surrogate compounds detected outside the acceptable recovery limits for each
fraction (acid and base neutral extractable compounds).

Results for individual metals were qualified if percent recoveries for MS/MSD samples are low or
outside acceptable recovery limits. If MS/MSD recoveries were greater than 125 percent, the positive
results are acceptable (no qualifiers applied) and the undetected results were qualified as estimated (UJ). If
percent recoveries of MS/MSD samples were between 30-74 percent, both the positive and undetected
results were qualified as estimated (J/UJ). If recoveries were less than 30 percent, positive results were
qualified as estimated (J) and undetected results are rejected (R).

33 Qualified Results

Volatile Organics - One soil sample exhibited a slightly high surrogate recovery for
dibromofluoromethane and two soil samples exhibited a slightly high surrogate recovery for
4-bromofluorobenzene. Detects for all associated samples were qualified as estimated (J), non-detects

were not qualified.

Semivolatile Organics - One soil sample exhibited slightly low surrogate recoveries for
2-fluorophenol and 2-fluorobiphenyl. Detects for all associated samples were qualified as estimated

), non-detects as (UJ).

Gasoline Range Organics - Two matrix spiked soil samples exhibited slightly low recoveries for
GRO. Detects for all associated samples were qualified as estimated (), non-detects as (UJ). Twelve
soil samples exhibited slightty low surrogate recoveries for trifluorotoluene. Detects for all associated
samples were qualified as estimated (J), non-detects as (UJ).

Diesel Range Organics - Two matrix spiked soil samples exhibited zero recovery for DRO.
Detects for all associated samples were qualified as estimated (J}, non-detects as rejected (R).

Priority Pollutant Metals - Four antimony, one arsenic, one lead and one selenium matrix spiked
soil samples exhibited very low matrix spike recoveries. Detects for all associated samples were
qualified as estimated (J), non-detects were rejected (R). One copper, two lead and three selenium
matrix spiked soil samples exhibited slightly low matrix spike recoveries. Detects for all associated
samples were qualified as estimated (J), non-detects were qualified as (UJ). One chromium matrix
spiked soil sample exhibited a high recovery. Detects for the chromium sample were qualified as
estimated (J), non-detects were not qualified.

Radionuclides - Five gross alpha and three gross beta matrix spiked soil samples exhibited high
matrix spike recoveries. Detects for associated samples were qualified as estimated (J), non-detects
were not qualified.

4.0 PROBLEMS ENCOUNTERED

The problems encountered during sample analysis for this investigation are described in detail
below. Analytical data that did not meet the QC requirements were qualified as stated in Section 3.3.




4.1 Holding Times /
No problems were present regarding hold times.

4.2 Surrogate Recovery

No problems outside of occasional sample result qualification were encountered.
4.3 Precision (% RPD)

No problems outside of occasional sample result qualification were encountered.
4.4 Field Duplicates

In addition to the matrix spike sample, field duplicates were collected to assess sampling precision.
Six duplicate samples were collected at a frequency of approximately 10%, one for every ten field
samples (rounded up), per matrix, per site, per sampling event. Field duplicates were within quality’
control RPD limits for 99% of the parameters analyzed. Sample duplicate precision is indicative that

these data are comparable and representative of field conditions.

4.5 Equipment Rinsates

One equipment rinsate was sampled during this investigation and acetone was detected at a
concentration of 9.2 ug/L. Applying the 10X rule, all associated samples that were detected with

acetone < 92 ug/L were qualified as estimated (J), all associated samples that were detected with JEE—

acetone > = 92 ug/L were not qualified.
4.6 Laboratory Blanks

All laboratory blanks were analyzed and found to be free of contaminants at and above the
reporting limits, Acetone was detected well below the reporting limit for seven method blanks.
Bromomethane and toluene were also detected well below the reporting limit for one other blank. No
qualifiers were required.

4.7 Laboratory Control Standards

All laboratory control standards were within required contro! limits, with the exception of four
slightly high RPD’s. No qualifiers were required.

5.0 SUMMARY OF DATA QUALITY

The data qualifier “R” was added to data that were rejected as follows: 9 soil samples for DRO
non-detects, 5 soil samples for Arsenic non-detects, and 23 soil samples for Antimony non-detects.
For the entire project a total of 62 soil samples were analyzed for 119 parameters, equivalent to 7378
individual results. A total of 37 soil results were rejected. The amount of data obtained compared to
the amount of data that was expected to be obtained is enough to achieve the goal of >99%
completeness. The results of the data validation indicate the overall quality of the data is within QC
limits and is acceptable to verify or deny any contamination present in the soil at this site.




DATA QUALITY SUMMARY REPORT

Hunter Army Airfield - PDO Yard
November 20, 1996

1.0 INTRODUCTION

Metcalf & Eddy , Inc. was contracted by the United States Army Corps of Engineers,
Savannah District, to perform a site investigation at the former Hunter Army Airfield. The purpose
of this investigation is to determine the extent of contamination present in the soil and groundwater at
this site.

Metcalf & Eddy, Inc. contracted with Savannah Laboratories to perform the required analyses of soil
samples. The analytical data received was validated according to USEPA National Functional
Guidelines for Organics Data Review and Inorganics Analysis. This guidance follows the Quality
Assurance (QA)/Quality Control (QC) requirements outlined in the USEPA’s Test Methods for
Evaluating Solid Waste (EPA SW-846). Overall these guidelines mimic the most current editions of
the EPA’s Functional Guidlines for Reviewing Organic and Inorganic Analyses conducted outside the
EPA’s Contract Laboratory Program (CLP).

The following sections of this Data Quality Summary Report discuss the laboratory reporting, data
validation, problems encountered and corrective actions as applied to the samptes and data collected
during this determination. '

1.1 Field Samples and Analysis

The following report summarizes the validation findings of the samples included in the Sample Data
Groups listed below.

Field Trip Equipment
SDG Date Matrix  Samples Duplicates Bignks Blanks
HAA39 09/16/96 SOIL 14 2 0 0
HAA40 09/18/96 WATER 14 2 0 1
HAA42  09/18/96 SOIL 3 1 0 0

Samples were analyzed by Savannah Laboratories - Tallahassee, Florida using the following USEPA
SW-846 Methods:

6000/7000 Priority Pollutant Metals

8015M Gasoline Range Organics

8§100M Diesel Range Organics

8260 Volatile Organic Compounds (GC/MS)
8270 Semivolatile Organic Compounds (GC/MS)
9310 Gross alpha & beta




Forteen water and seventeen soil samples, five field duplicates and one equipment blank were
analyzed. All samples were not analyzed by all methods. All soil sample results were reported on a dry

weight basis.

2.0 LABORATORY REPORTING
2.1 Laboratory Blanks

Laboratory blanks or method blanks are artificial samples prepared from the same matrix type as
the samples to be analyzed. These blanks are taken through sample preparation and analyzed before
the field samples to determine if the glassware, sample preparation or laboratory environment has
contaminated the field samples.

All laboratory blanks for all methods of analysis of soils were free of contaminants at and above
the method reporting limits.

2.2 Laboratory Control Samples (% Recovery)

Laboratory control samples are artificial samples prepared from the same matrix type as the
samples to be analyzed. These samples are processed through sample preparation and analyzed to

assess the performance of each analytical system that the laboratory using to analyze the field samples.

All laboratory control samples for all methods of analysis of soils were within required control
limits.

2.3 Precision (% RPD)
Laboratory precision is evaluated by calculating the relative percent difference (RPD) between the

values reported for a matrix spiked sample (MS) and its duplicate, the matrix spiked duplicate (MSD),
or any other set of duplicate parameters. The following equation is utilized for this calculation:

[ Vs - Vd|
RPD = oo X 100
(Vs + Vd] /2

Where Vs is the value reported for the matrix spiked sample (MS) and Vd is the value reported for
it's duplicate (MSD). Sample RPDs are compared to the analyzing laboratory's precision control
limits which are primarily derived from their in-house quality control data.

RPDs for all methods of analysis of spiked soil samples were within required control limits with
the exception of one sample analyzed for antimony. No qualifiers were applied.

RPD:s of field duplicates for all methods of analysis of soils were within the required control limits
with the exception of one sample analyzed for each of the following; arsenic, copper, mercury, zing,
volatile organics, DRO and gross beta. Two samples exhibited slightly high RPD’s for chromium,
lead and semivolatile organics. No qualifiers were applied.




2.4 Surrogate Recovery

Surrogates are compounds similar to analytes of interest but are not normally found in
environmental samples. Prior to sample preparation and analysis, surrogates are spiked into
laboratory control samples, calibration and check standards, matrix spiked samples and field samples.
Accuracy is measured by calculating percent recoveries for each surrogate as follows:

Concentration of spike found
%R = X 100
Concentration of spike added

Slightly low surrogate recovery was exhibited for three soil samples analyzed for GRO. Slightly
high surrogate recovery was exhibited four one samples analyzed for volatile organics. Zero surrogate
recovery was exhibited for one semivolatile and two DRO samples due to required dilutions. All
other surrogate recoveries were within the required control limits.

2.5  Holding Time

Holding time is the storage time allowed between sample collection and sample analysis when the
designated preservation and storage techniques are employed.

All samples were within required holding times for all methods of analysis except for two sediment
samples that were less than eight hours out of hold time. No qualifiers were applied.

2.6 Temperature

Cooler receipts indicate that the laboratory received all samples at the correct temperature.

3.0 DATA VALIDATION

The objective when evaluating the quality of chemical data is to determine its usability. The
evaluation is based upon the interpretation of the laboratory QC data, the field QC data, and the project
Data Quality Objectives (DQOs). The evaluation process is often termed "data validation”.

31 Laboratery Data Validation
Laboratory data were evaluated to assess , holding times, laboratory blanks, laboratory control
samples, surrogate recoveries, and matrix spike/matrix spike duplicate (MS/MSD) relative percent
differences (RPDs). These criteria were used to evaluate the bias and precision of the data generated
by the laboratory. The bias of the laboratory data was assessed through consideration of the following:
¢ Adherence to the prescribed method

¢ Recovery of MS/MSD from field samples

¢ Method blank contamination




¢ Adherence to sample preparation and holding times
¢ Recovery of surrogate spikes
Field duplicate precision
3.2 Definition of Data Qualifiers

During the data validation process, all laboratory data had to be evaluated and assigned a data
qualifier, as applicable. These qualifiers are defined in the 1991 EPA document titled, "National
Functional Guidelines for Organic Data Review." This guidance follows the Quality Assurance
(QA)/Quality Control (QC) requirements outlined in the USEPA’s Test Methods for Evaluating Solid
Waste (EPA SW-846). Overall these guidelines mimic the most current editions of the EPA’s
Functional Guidlines for Reviewing Organic and Inorganic Analyses conducted outside the EPA’s
Contract Laboratory Program (CLP).

The guidance also describes procedures to be followed when qualifying data. The data qualifiers are
defined as follows:

When the compound was analyzed for, but was not detected above the level of the associated
value, a "U" was used to flag the compounds. A flag of “J" is usually used when the associated value
is an estimated quantity. Data flagged with "R" are unusable. In some cases the flag "UI" may be
used to mean that the compound was analyzed for, but was not detected, and the associated value is an
estimate and may be inaccurate or imprecise. Data qualifier flags were not assigned to data that were
totally in compliance with Quality Control requirements.

For organic data, specifically VOCs, the positive and undetected (U) results were qualified as
estimated (J/UJY) if one surrogate compound was detected outside acceptable recovery limits and/or the
recovery was greater than 10 percent. If the recoveries of one surrogate compound were less than 10
percent, then the positive results were qualified as estimated (J) and the undetected results were
rejected (R).

Results of SVOC are validated in the same manner as VOC except that qualifiers are applied to
results with two or more surrogate compounds detected outside the acceptable recovery limits for each
fraction (acid and base neutral extractable compounds).

Results for individual metals were qualified if percent recoveries for MS/MSD samples are low or
outside acceptable recovery limits. If MS/MSD recoveries were greater than 125 percent, the positive
results are acceptable (no qualifiers applied) and the undetected results were qualified as estimated (UJ). If
percent recoveries of MS/MSD samples were between 30-74 percent, both the positive and undetected
results were qualified as estimated (J/UJ). If recoveries were less than 30 percent, positive results were
qualified as estimated (J) and undetected results are rejected (R).

33 Qualified Resulfs

Volatile Organics - Three soil samples exhibited slightly high surrogate recoveries for




4-bromofluorobenzene and one soil sample exhibited a slightly high surrogate recovery for all four
surrogates. Detects for all associated samples were qualified as estimated (J), non-detects were not

qualified.

Semivolatile Organics - One soil sample exhibited zero surrogate recoveries for all six surrogates
due to required dilutions. Detects for all associated samples were qualified as estimated (J), non-
detects
were not qualified.

Gasoline Range Organics - One matrix spiked soil sample exhibited a slightly low recovery for
GRO. Detects for all associated samples were qualified as estimated (J), non-detects as (UJ).

Three soil samples exhibited stightly low surrogate recoveries for trifluorotoluene. Detects for all
associated samples were qualified as estimated (J), non-detects as (UJ).

Diesel Range Organics - Two matrix spiked soil samples exhibited zero recovery for DRO due to
required dilutions. Detects for all associated samples were qualified as estimated (J), non-detects were
not quatified.

Priority Pollutant Metals - One antimony matrix spiked soil sample exhibited very low matrix
spike recovery. Detects for all associated samples were qualified as estimated (J), non-detects were
rejected (R). One selenium matrix spiked soil sample exhibited slightly low matrix spike recovery.
Detects for all associated samples were qualified as estimated (), non-detects were qualified as (UJ).

Radionuclides - One gross alpha matrix spiked soil sample exhibited high matrix spike recoveries.
Detects for associated samples were qualified as estimated (J), non-detects were not qualified.
4.0 PROBLEMS ENCOUNTERED

The problems encountered during sample analysis for this investigation are described in detail
below. Analytical data that did not meet the QC requirements were qualified as stated in Section 3.3.

4.1 Holding Times

No problems were present regarding hold times. Two sediment samples were less than eight
hours out of hold time. No qualifiers were applied.

4.2 Surrogate Recovery

No problems outside of occasional sample result qualification were encountered.

4.3 Precision (% RPD)

No problems outside of occasional sample result qualification were encountered.



4.4 Field Duplicates

In addition to the matrix spike sample, field duplicates were collected to assess sampling precision,
Six duplicate samples were collected at a frequency of approximately 10%, one for every ten field
samples (rounded up), per matrix, per site, per sampling event. Field duplicates were within quality
control RPD limits for 99% of the parameters analyzed. Sample duplicate precision is indicative that
these data are comparable and representative of field conditions.

4.5 Equipment Rinsates

One equipment rinsate was sampled during this investigation and methylene chloride was detected
at a concentration of 250 ug/L. A 50X dilution was analyzed and methylene chioride was again
detected at a concentration of 210 ug/L. Although methylene chloride was detected in a few of the
samples, the concentrations were less than the concentration detected in the equipment blank. No
qualifiers were applied.

4.6 Laboratory Blanks

All laboratory blanks were analyzed and found to be free of contaminants at and above the
reporting limits. A few volatiles were detected well below the reporting limit for three method blanks.
No qualifiers were required.

4.7 Laboratory Control Standards

All laboratory control standards were within required control limits.

50 SUMMARY OF DATA QUALITY

The data qualifier “R” was added to data that were rejected as follows: 9 soil samples for DRO
non-detects, 5 soil samnples for Arsenic non-detects, and 23 soil samples for Antimony non-detects.
For the entire project a total of 62 soil samples were analyzed for 119 parameters, equivalent to 7378
individual results. A total of 37 soil results were rejected. The amount of data obtained compared to
the amount of data that was expected to be obtained is enough to achieve the goal of >99%
completeness. The results of the data validation indicate the quality of the data is within QC limits and
is acceptable to verify or deny any contamination present in the soil at this site.

.




DATA QUALITY SUMMARY REPORT

Hunter Army Airfield - PDO Yard
November 21, 1996

1.0 INTRODUCTION

Metcalf & Eddy , Inc. was contracted by the United States Army Corps of Engineers,
Savannah District, to perform a site investigation at the former Hunter Army Airfield. The purpose
of this investigation is to determine the extent of contamination present in the soil and groundwater at
this site.

Metcalf & Eddy, Inc. contracted with Savannah Laboratories to perform the required analyses of soil
samples. The analytical data received was validated according to USEPA National Functional
Guidelines for Organics Data Review and Inorganics Analysis. This guidance follows the Quality
Assurance (QA)/Quality Control (QC) requirements outlined in the USEPA’s Test Methods for
Evaluating Solid Waste (EPA SW-846). Overall these guidelines mimic the most current editions of
the EPA’s Functional Guidlines for Reviewing Organic and Inorganic Analyses conducted outside the
EPA’s Contract Laboratory Program (CLP).

The following sections of this Data Quality Summary Report discuss the laboratory reporting, data
validation, problems encountered and corrective actions as applied to the samples and data collected
during this determination.

1.1 Field Samples and Analysis

The following report summarizes the validation findings of the samples included in the Sample Data
Groups listed below,

Field Trip Equipment
SDG Date Mairix  Samples Duplicates Blanks Blanks
HAA40  09/18/96 WATER 10 1 0 0
HAA41  09/17/96 WATER 4 0 0 1

Samples were analyzed by Savannah Laboratories - Tallahassee, Florida using the following USEPA
SW-846 Methods:

6000/7000 Priority Pollutant Metals
" 8015M Gasoline Range Organics
8100M Diesel Range Organics
8260 Volatile Oirganic Compounds (GC/MS)
8270 Semivolatile Organic Compounds (GC/MS)

Fourteen water samples, one field duplicate and one equipment blank were analyzed. All samples
were not analyzed by all methods.




2.0 LABORATORY REPORTING

21 Laboratory Blanks

Laboratory blanks or method blanks are artificial samples prepared from the same matrix type as
the samples to be analyzed. These blanks are taken through sample preparation and analyzed before
the field samples to determine if the glassware, sample preparation or laboratory environment has
contarmninated the field samples.

All laboratory blanks for all methods of analysis or groundwater and surface water were free of
contaminants at and above the method reporting limits.

2.2 Laboratory Control Samples (% Recovery)

Laboratory control samples are artificial samples prepared from the same matrix type as the
samples to be analyzed. These samples are processed through sample preparation and analyzed to

assess the performance of each analytical system that the laboratory using to analyze the field samples.

All laboratory contrel samples for all methods of analysis of groundwater and surface water were
within required control limits.

2.3 Precision (% RPD)

Laboratory precision is evaluated by calculating the relative percent difference (RPD) between the
values reported for a matrix spiked sample (MS) and its duplicate, the matrix spiked duplicate (MSD),
or any other set of duplicate parameters. The following equation is utilized for this calculation:

| Vs - Vd|
- X 1060
fVs + Vd] /2

RPD =

Where Vs is the value reported for the matrix spiked sample (MS) and Vd is the value reported for
it's duplicate (MSD). Sample RPDs are compared to the analyzing laboratory's precision control
limits which are primarily derived from their in-house quality control data.

RPD:s for all methods of analysis of spiked soil samples were within required control limits with
the exception of one sample analyzed for semivolatiles. No qualifiers were applied.

RPDs of field duplicates for all methods of analysis of surface water were within the required
control limits. RPDs of field duplicates for all methods of analysis of groundwater were within the
required control limits with the exception of one sample analyzed for semivolatiles.

2.4 Surrogate Recovery

Surrogates are compounds similar to analytes of interest but are not normally found in
environmental samples. Prior to sample preparation and analysis, surrogates are spiked into
laboratory control samples, calibration and check standards, matrix spiked samples and field samples.
Accuracy is measured by calculating percent recoveries for each surrogate as follows:

L




—

Concentration of spike found
%R = X 160
Concentration of spike added

Slightly low surrogate recovery was exhibited for one semivolatile surrogate in two groundwater
samples. The three other surrogates in each sample were in control and no qualifiers were required.
All other surrogate recoveries in all other methods were within the required control limits.

2.5 Holding Time

Holding time is the storage time allowed between sample collection and sample analysis when the
designated preservation and storage techniques are employed.

All samples were within the required holding time for all methods of analysis except for volatile
organics. All volatile organic samples were less than eight hours out of hold time. No qualifiers

were applied.

2.6 Temperature

Cooler receipfs indicate that the laboratory received all samples at the correct temperature.
3.0 DATA VALIDATION

The objective when evaluating the quality of chemical data is to determine its usability. The
evaluation is based upon the interpretation of the laboratory QC data, the field QC data, and the project

Data Quality Objectives (DQOs). The evaluation process is often termed “data validation”.

1 Laboratory Data Validation

Laboratory data were evaluated to assess , holding times, laboratory blanks, laboratory control
samples, surrogate recoveries, and matrix spike/matrix spike duplicate (MS/MSD) relative percent
differences (RPDs). These criteria were used to evaluate the bias and precision of the data generated
by the laboratory. The bias of the laboratory data was assessed through consideration of the following:

¢ Adherence to the prescribed method

® Recovery of MS/MSD from field samples

¢ Method blank contamination

s Adherence to sample preparation and holding times

* Recovery of surrogate spikes

¢ Field duplicate precision




32 Definition of Data Qualifiers

During the data validation process, all laboratory data had to be evaluated and assigned a data
qualifier, as applicable. These qualifiers are defined in the 1991 EPA document titled, "National
Functional Guidelines for Organic Data Review." This guidance follows the Quality Assurance
(QA)/Quality Controf (QC) requirements outlined in the USEPA’s Test Methods for Evaluating Solid
Waste (EPA SW-846). Overall these guidelines mimic the most current editions of the EPA’s
Functional Guidlines for Reviewing Organic and Inorganic Analyses conducted outside the EPA’s
Contract Laboratory Program (CLP).

The guidance also describes procedures to be followed when qualifying data. The data qualifiers are
defined as follows:

When the compound was analyzed for, but was not detected above the level of the associated
value, a "U" was used to flag the compounds. A flag of "J" is usually used when the associated value
is an estimated quantity. Data flagged with "R" are unusable. In some cases the flag "UJ" may be
used to mean that the compound was analyzed for, but was not detected, and the associated value is an
estimate and may be inaccurate or imprecise. Data qualifier flags were not assigned to data that were
totally in compliance with Quality Control requirements.

For organic data, specifically VOCs, the positive and undetected (U) results were qualified as
estimated (J/UJ) if one surrogate compound was detected outside acceptable recovery limits and/or the
recovery was greater than 10 percent. If the recoveries of one surrogate compound were less than 10
percent, then the positive results were qualified as estimated (J) and the undetected results were
rejected (R).

Results of SVOC are validated in the same manner as VOC except that qualifiers are applied to
results with two or more surrogate compounds detected outside the acceptable recovery limits for each
fraction (acid and base neutral extractable compounds).

Results for individual metals were qualified if percent recoveries for MS/MSD samples are low or
outside acceptable recovery limits. If MS/MSD recoveries were greater than 125 percent, the positive
results are acceptable (no qualifiers applied) and the undetected results were qualified as estimated (UJ). If
percent recoveries of MS/MSD samples were between 30-74 percent, both the positive and undetected
results were qualified as estimated (J/UJ). If recoveries were less than 30 percent, positive results were
qualified as estimated (J) and undetected results are rejected (R).

33 Qualified Results

Semivolatile Organics - One matrix spiked groundwater sample exhibited a high recovery for
phenol. Detects for all associated samples were qualified as estimated (J), non-detects were not
qualified.

Diesel Range Organics - One matrix spiked groundwater sample exhibited slightly low recovery
for DRO. Detects for all associated samples were qualified as estimated (J), non-detects as (UJ).




.~

4.0 PROBLEMS ENCOUNTERED

The problems encountered during sample analysis for this investigation are described in detail
below. Analytical data that did not meet the QC requirements were qualitied as stated in Section 3.3.

4.1 Holding Times

All samples analyzed for volatile organics were less than eight hours out of hold time. No
qualifiers were applied.

4.2 Surrogate Recovery

No problems outside of occasional sample result qualification were encountered.

4.3 Precision (% RPD)

No problems outside of occasional sample result qualification were encountered.

4.4 Field Duplicates

In addition to the matrix spike sample, field duplicates were collected to assess sampling precision.
Six duplicate samples were collected at a frequency of approximately 10%, one for every ten field
samples (rounded up), per matrix, per site, per sampling event. Field duplicates were within quality
control RPD limits for 99% of the parameters analyzed. Sample duplicate precision is indicative that
these data are comparable and representative of field conditions.

4.5 Equipment Rinsates

One equipment rinsate was sampled during this investigation and methylene chloride was detected
at a concentration of 250 ug/L. A 50X dilution was analyzed and methylene chloride was again
detected at a concentration of 210 ug/L. Although methylene chloride was detected in a few of the
samples, the concentrations were less than the concentration detected in the equipment blank. No

qualifiers were applied.
4.6 Laboratory Blanks

All laboratory blanks were analyzed and found to be free of contaminants at and above the
reporting limits. A few semivolatiles and volatiles were detected well below the reporting limit for
three method blanks. No qualifiers were required.

4.7 Laboratory Control Standards

All laboratory control standards were within required control limits.




5.0 SUMMARY OF DATA QUALITY

The data qualifier “R” was added to data that were rejected as follows: 9 soil samples for DRO
non-detects, 5 soil samples for Arsenic non-detects, and 23 soil samples for Antimony non-detects.
For the entire project a total of 62 soil samples were analyzed for 119 parameters, equivalent to 7378
individual results. A total of 37 soil results were rejected. The amount of data obtained compared to
the amount of data that was expected to be obtained is enough to achieve the goal of >99%
completeness. The results of the data validation indicate the quality of the data is within QC limits and
is acceptable to verify or deny any contamination present in the soil at this site.
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M\E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
Metcalf & Eddy

BE COMPLETED BY SUBCONTRACTOR. SAMPLE cUSTODIAN FOR EACH SHIPMENT RECEIVED FROM MEI'C.ALF &EODY..

D._M&E m-:paeseu'rmve usnao BELOW SAM DAY AS SHIPMENT.___ o

METCALF & EDDY Representative L /M( 872 FAX # ’7/0 gl/ CS? 7 9 j/ é/

SUBCONTRACTOR __, » PROJECT #
SAMPLE CUSTODIAN \tm PDUhOb 5b-9HoiH ToDAY'S DATE __3-29°4 b
DATE/TIME SAMPLES RECEVED _b-20-G(r / |1 '50'0-&
NO. OF COOLERS
AIRBILL NUMBER —— N SHIPMENT I:L___’

CooLER openeD: DATE 3. 29-9l e £ 1 45pn

CHAIN OF CUSTODY SEAL INTACT?  YES @ no []

CHAIN OF CUSTODY PROVIDED? YES [z no [ ]
SAMPLE LABELS PRESENT? YES NO D
BOTTLE LABELS CORRESPOND W/COC? YES @’ NO D
TYPE OF COLLANT USED wel /e
COOLANT CONDITION: MELTED (’ﬁmmozm
| FROZEN ____
COOLER NUMBER , + | TEMP INSIDE COOLER 0.1
#
#
#
#
RECORD TEMPERATURE BLANK (1) o, | () (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING,(NTACT?)
IF BROKEN OR LEAKING LIST SAMPLE iD#'S AND BOTTLE TYPES AFFECTED

PON- HADIOL HAO\ 2, nd 028, HhD,Q_Q HAO%D! HAL302

A

7\/

/
7

LIST SAMPLE ID'S IN EACH SHIPMENT:

&
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’
;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

Metcalf & Fddy

METCALF & EDDY Representative C. //( 79//6 4 & FAX # /404) §72-3/6(
SUBCONTRACTOR ___ SAV. <473 < oroseCT # _ Phomter 3
SAMPLE CUSTODIAN (715 STowiek . TODAY'S DATE ____4-20-AL
DATE/TIME SAMPLES RECEIVED _ §72¢- b  —65% o9qoo

NO. OF COOLERS .
AIRBILL NUMBER IN SHIPMENT

COOLER OPENED: DATE _ 2-2¢-%6 Me
CHAIN OF CUSTODY SEAL INTACT?  YES E NO |___]

CHAIN GF CUSTODY PROVIDED? YES

E
SAMPLE LABELS PRESENT? YES E/ NO D
(-1

BOTTLE LLABELS CORRESPOND W/COC? YES

TYPE OF COLLANT USED Wet Tee
COOLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN =
FROZEN
COOLER NUMBER , TEMP INSIDE COOLER .
, lo 2=
#
#
# -
RECORD TEMPERATURE BLANK (1) . (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING(INTAET?)
IF BROKEN OR LEAKING UIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

FDG - 5610'3/, PDG -SEC)‘{-'

LIST SAMPLE ID'S IN EACH SHIPMENT: __ FTPO -~ SEo |
Ppo - Swe}
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FROM

t SAVANNAH-LAB) TRLLAHRSSEE TO 4 4848723161 1996, 09-25 @3 31PM HB34 P.7

SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

[N

smPMENT REeetvm Fnou MErc.AL.F & ooy

11V US‘TED BELOW SAME DAY AS SHIPHEHT

ST 2 2

METCALF & EDDY Representative ( /%’79//”4 ey FAX # /4(/!'3 &72-3/ é(
PROJECT # __Flimler3

SUBCONTRACTOR ____ SAVY., L4135

sampLe custooan _Cha's Shuvick TODAY'S DATE __Z-R4-56 —
DATE/TIME SAMPLES RECEIVED _Z-20-26 Qm_/go
ARBILL NUMBER oo RS (7]
COOLER OPENED: DATE Z~0-917 TME _A2575
CHAIN OF CUSTODY SEALINTACT?  Yes (¢} nNo [ ]
CHAIN OF CUSTODY PROVIDEDY ves (7]  wo[]
SAMPLE LABELS PRESENT? ves [ N0 []
BOTTLE LABELS CORRESPOND W/COC? YES m/ No []
TYPE OF COLLANT USED Wet Zae. ' :
COOLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN [
FROZEN
COOLER NUMBER , S TeMp INsIOE CooLer T
@
#
#
#
RECORD TEMPERATURE BLANK (1) (Docm (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAK1GG, INTACT?)
IF BROKEN OR LEAKING LIST SAMPLE {D#'S AND BOTTL CTeD

LIST SAMPLE 10'S IN EACH SHIPMENT: D DO ~S100 ~ bo-swotf .
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'
M; SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

L

Metcalf &

IPMENT RECEIVED FROM METCALF &EDDY. 7 -

'M&E REPR

\TIVE LISTED BELOW SAME DAY AS'SHIPMENT .

METCALF & EDDY Representative C. /6/( 79/135; er— FAX # (404\ S72-3/6¢
SUBCONTRACTOR ___SAV. £473 5 PROECT # __ THimTer 3
SAMPLE CUSTODIAN _( i s STowiick TODAY'S DATE __2-20-G¢>
DATE/TIME SAMPLES ReCEVED 7-20-96 @ 0900
AIRBILL NUMBER N0, OF CoOLERS 0
COOLER OPENED: DATE 2-20-96 TIME /250 /
CHAIN OF CUSTODY SEALINTACT?  YEs [1]  ~o []
CHAIN OF CUSTODY PROVIDED? ves [V]  no []
SAMPLE LABELS PRESENT? YES [Z{ No []
BOTTLE LABELS CORRESPOND W/COC? YES Er no []
TYPE OF COLLANT USED Wt Toe— '
COOLANT CONDITION: MELTED. PARTIALLY MELTED/FROZEN I/
FROZEN

COOLER NUMBER / TEMP INSIDE COOLER 3.

#

#

#

#

RECORD TEMPERATURE BLANK (1) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKIN

LIST SAMPLE ID'S IN EACH SHIPMENT: _PD 0 -G 200/ 5 PDO= G 2201 P DO ‘6-000/4'
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’
[\ SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

e,

Metcalf & Eddy

C. /9/67443;;6’/" FAX # (40438’72-3%(

METCALF & EDDY Representative

SUBCONTRACTOR ___SAV. L4713 < PROJECT # Hpnter 3
SAMPLE CusToDIAN _(hrrs  Stiwio f TODAY'S DATE __ P20~
DATE/TIME SAMPLES RECEIVED _Z-20-26 @O%_f)

NO. OF COOLERS
AIRBILL NUMBER IN SHIPMENT iIl

COOLER OPENED: DATE Z-20-91 TIME __ /2575
CHAIN OF CUSTODY SEAL INTACT?  YES @ NO D

CHAIN OF CUSTODY PROVIDED? ves [¥]  no [ ]
SAMPLE LABELS PRESENT? ves [ mNo
BOTTLE LABELS CORRESPOND W/COC? YES I:If( No []
TYPE OF COLLANT USED Yt Tge _
COOLANT CONDITION: MELTED. PARTIALLY MELTED/FROZEN [
FROZEN
COOLER NUMBER - Temp INsioE cooLer Y7
#
#
4
#

(3)

RECORD TEMPERATURE BLANK (1)
CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING, INTACT?)

IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTL CTED

LIST SAMPLE 10°S IN EACH stipmenT: DO -SWw03 | PO ~5w03, PAO-8woy




;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
Metcalf & Eddy

< /9/6///'/3:”“ FAX # /404\ §72-376¢(

METCALF & EDDY Representative

SUBCONTRACTOR ___ SAV. £473 5 prOsECT # _ Pumter 3
SAMPLE CUSTODIAN ___(hrie <owiokr TODAY'S DATE _S 20 5%
DATE/TIME SAMPLES RECEVED _ -0~ o)

NO. OF COOLERS
AIRBILL NUMBER IN SHIPMENT [Il

COOLER OPENED: DATE _7-A0d-9¢ . TIME LR50

CHAIN OF CUSTODY SEAL INTACT?  YES @' NO [:]

CHAIN OF CUSTODY PROVIDED? ves [ no[]

SAMPLE LABELS PRESENT? ves [, no [ ]

BOTTLE LABELS CORRESPOND W/cOC? YES [} No [ ]

"""" TYPE OF COLLANT USED et Zoe
COOLANT CONDITION: MELTED, PARTIALLY MELTED/FROZEN v
FROZEN

COOLER NUMBER 3 Temp INsioe cooLer Y2 (-
#
#
#
#

RECORD TEMPERATURE BLANK (1) (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING{ INTACT?)
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LISTSAMPLE ID'S IN EACHSHIPMENT l310 ~“TH03 1310~ EfZG;l 1310 ~ Gtuowf 1216~ Gmaomam-éawc
{1310~ - w1901 wa Do~ PDO — ol
Pbo &103501 PDD“‘G“(DQ.IO!\DDO G—waoo! PO~ AW A0, pw—Gwoqof Pﬂo—awamz

X\O\()"\OSO WMDJMM@Q&QMMM&%M&&#M
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;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
Metcaff&Eddg

ESENTA E USTED BELOW SAM AY S SHIPMENT

METCALF & EDDY Representative c. /9/(79/ 1429 €7” FAX # /404\ §72-3/6(
SUBCONTRACTOR ___SAV. £473 < PROJECT # #@m Fer 3
SAMPLE CUSTODIAN . C’/MtMp Ao~ FNENLs Tooavs pate 1119
DATE/TIME SAMPLES RECEIVED alilQs =35

NO. OF COOLERS
AIRBILL NUMBER Nemeve L1

cooL‘ER openeD: pate VG0 e Q0

CHAIN OF CUSTODY SEAL INTACT?  YES

=z
O

CHAIN OF CUSTQODY PROVIDED? YES

=z
o

SAMPLE LABELS PRESENTY YES

BOTTLE LABELS CORRESPOND W/COC? YES
TYPE OF CoLLANT Used MU TTee

=z
o

kS

COOLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN \_/
FROZEN
o

COOLER NUMBER - ! TEMP INSIDE COOLER A

#

4

#

#

. .

RECORD TEMPERATURE BLANK (1) __t.\ (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: {BROKEN, LEAKING, INTACT?)
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

.
£

LIST SAMPLE ID'S IN EACH SHIPMENT: P&O—%M\ DO~ O, PDO-<POYON
PRO-8$80702, PDO-8ERO1,PIO-SHT, PDO- SEC0L PDY-SEORCD,

PDO-TPOL, PDO-HOO!, CRO-HRIDCD IO HAUX, L,mﬂmm
ﬁ'@9 HOWCR,, 1301 o(mu A0 -HPUT,
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METCALF & EDDY Representative __C.- /9/(76//54 er FAX # @043 §72-3/6(

SUBCONTRACTOR ___SAV. £473 < PROJECT # 7%'»1 ter3
, S -F <, >
SAMPLE cusmmm@&/;i?ﬂ%_g% TODAY's DATE & /G -9 &
DATE/TIME SAMPLES ReCEVED &2 F-9&Y (D56 an
NO. OF COOLERS
AIRBILL NUMBER NSHPMENT L3 ]

COOLER OPENED: DATE 777 -9¢ e _ /Y 0Oamn

CHAIN OF CUSTODY SEAL INTACT? ~ YES B’ NO D
CHAIN OF CUSTODY PROVIDED? es [} w0 []
SAMPLE LABELS PRESENT? YES E/]* NO D

BOTTLE LABELS CORRESPOND W/COC? YES B’ " NO D
TYPE OF COLLANT UseD _ /L 04 ¢ Jdk

COOLANT CONDITION; MELTED, PARTIALLY MELTED/FROZEN
FROZEN L,//L(s*wvx/
COOLER NUMBER , ﬁ TEMP INSIDE ccom /. O
#
#
#
#
RECORD TEMPERATURE BLANK (1) (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKINGCINTACTZp
IF BROKEN OR LEAKING LIST SAMPLE ID&'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE ID'S IN EACH SHIPMENT: /3/0 FPUIOE, [0 /‘/P/(}% L3O —FAND2
m—#ﬂm D01 A0, 90 ~onn 2, 200 e SO0 AASD T,
I%—A/,eum 20 ~///%doé AP0 -1 Pl 220 AU ) 10)

a9
)
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. SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

METCALF & EDDY Representative C. /%'76434 er~ FAX # (4:}43 §72-3/6(

SUBCONTRACTOR ____SAV. £473 S prosecT # _ Pmter3

saupLE CUSTODIANGL Car an €300 Tho-F5ale  Tooars oate _ BloBiL e

DATE/TIME SAMPLES Receven S kate WO
NO. OF COOLERS
AIRBILL NUMBER IN SHIPMENT [::

COOLER OPENED: DATE _DANG 0 1ive _\ VN

=z
o

BOTTLE LABELS CORRESPOND W/COC? YES

CHAIN OF CUSTODY SEAL INTACT?  YES B/ No []
CHAIN OF CUSTODY PROVIDED? YES ‘E]/ no ]
SAMPLE LABELS PRESENT? - YES no ]

TYPE OF COLLANT UsED ek Yoo
COOLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN v
FROZEN
\ <

COOLER NUMBER TEMP INSIDE COOLER )

#

#

#

B

.

RECORD TEMPERATURE BLANK (1) o (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING, INTACT?)
IF BROKEN OR LEAKING UIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE ID'S IN EACH SHIPMENT: P’DO CALOEOI0 L P TO-MNUOE OO, , Oﬂbo-mw?qlu
OO - fAUSEOINOR. , D= N0, PO -y N al L
DT> ORI e mm%k«o\ OO - CUdBOMCD,

()
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'
;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

Metcalf &Eddy

AN FoR EACH SHPMENT RECEVED FROM METCALE & £00Y. — 1~

METCALF & EDDY Representative . /% 79//?/4 er” FAX # (4043 &72-3/6¢

SUBCONTRACTOR __, SAV. £473 < PROJECT # 7%44 7L er >
SAMPLE CUSTODIAN \E P){Mdo» A Sb-§49 1§ Topay's pate _3-16-9 &
DATE/TIME SAMPLES RECEIVED 3"§'ﬂ' G ‘”Io M

' NO. OF COOLERS
AIRBILL NUMBER IN SHIPMENT (If

cooLer openep: pate L6 90 mwe 3. oV e
CHAIN OF CUSTODY SEAL INTACT?  YES @ NO D

CHAIN OF CUSTODY PROVIDED? YES @/ o []
SAMPLE LABELS PRESENT? YES @’ No []
BOTTLE LABELS CORRESPOND W/COC? YES NO
TYPE OF COLLANT USED e (e
COOLANT CONDITION: MELTED. /PARTIALLY MELTEDBCROZEN
FROZEN
COOLER NUMBER + l TEMP INSIDE COOLER 0- |
#
#
#
#
RECORD TEMPERATURE BLANK (1) 4- ’ (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE ID'S IN EACH SHIPMENT: £D0- £Rot, PDDL ~4f01p ) ] sholoT ;530201

530207 3St’maol.l SHOBY D ’
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;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

METCALF & EDDY Representative FAX #
SUBCONTRACTOR 3o . PROJECT #
o - (" i — (/" { ]
SAMPLE CUSTODIAN )L«J P b S el TODAY'S DATE
DATE/TIME SAMPLES RECEVED 615Gl , (o200 4
. NO.OF COOLERS )
AIRBILL. NUMBER IN SHIPMENT

COOLER OPENED: DATE 6~ 16~ 4l TIME
CHAIN OF CUSTODY SEAL INTACT?  YES E NO D

CHAIN OF CUSTODY PROVIDED? ~ * YES M~ []
SAMPLE LABELS PRESENT? YES [;Z] NO D
BOTTLE LABELS CORRESPOND W/COC? YES NO D

) <
TYPE OF COLLANT USED ANCE (€

COOLANT CONDITION: MELTED. ~"PARTIALLY MELTED/BROZEN

FROZEN
COOLER NUMBER # «:2 TEMP INSIDE COOLER O - {
#
#
#
#
RECORD TEMPERATURE BLANK (1) 0 : [ (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING, INTACT?
if BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE ID'S IN £ACH SHipMeNT: _DJ)-5D0M0L SPOLOR, 5B 561, 566502, SBE P -581b
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'
M; SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

< /%ﬁ/f'ff/é?/”‘ FAX # /404\872 376/

METCALF & EDDY Representative
SUBCONTRACTOR ___ SAY. £A473 S broECT# __ Plomter3

SAMPLE CUSTODIABQMﬂ o~ FNEML2 Tooav's pate 3111
DATE/TIME sampLes receiveo QMo 535

NO. OF COOLERS
AIRBILL NUMBER \ IN SHIPMENT |I]

COOLER OPENED: DATE Ao e -

CHAIN OF CUSTODY SEAL INTACT?  YES @/ D
CHAIN OF CUSTODY PROVIDED? YES Q/ no [ ]
SAMPLE LABELS PRESENT? YES E;]/ [:]

BOTTLE LABELS CORRESPOND W/COC? YES
\
TYPE OF COLLANT USED ek Tee

Vel

COCLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN
FROZEN
o

COOLER NUMBER 2 | TEMP INSIDE CCOLER \. \

#

#

#

# ,

. . O

RECORD TEMPERATURE BLANK (1) L \ (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING, INTACT?)
iF BROKEN OR LEAKING UST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

I'

LISTSAMPLE ID'S IN EACH SHIPMENT: PDL")-%?CLDO LODO-5 0, PDO-<ZOYO0N
PDO-SAOROLPIO-SP1 T, PDO - SEOSOL, mwcp

LO-TP0), m-ww@ mﬂ—ﬂmbm,u(w HELO! unﬂHm
12069 BOUNCR,, 1A~ !—!Pmml-! 20~ HOLOCYT
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IMJ=  sampLe RECEIPT CONFIRMATION SUMMARY REPORT
Metcalf & Eddy

C. ///(ﬁ/xmé’/- EAx 8 /404)372 3/6r

METCALF & EDDY Representative

SUBCONTRACTOR ___ SAUY. L4713 5 PROJECT # HHpter 3

LSS
SAMPLE CUSTODIAN 4@ (sl L/?&i/a (/@ TODAY'S DATE & —/F ’QQ
DATE/TIME SAMPLES RECEIVED gj -/9 ‘%g 075l Brr

NO. OF COOLERS
AIRBILL NUMBER ' IN SHIPMENT
COOLER OPENED: DATE & /9 -G tme /1. 00

CHAIN OF CUSTODY SEAL INTACT?  YES @ NO l:]
CHAIN OF CUSTODY PROVIDED? YES

En
SAMPLE LABELS PRESENT? YES B NO D
[

BOTTLE LABELS CORRESPOND W/COC? YES

TYPE OF coLLANT usen (L F T2 €,

COOLANT CONDITION: MELTED. PARTIALLY MELTED/FROZEN ‘%’Jﬂ;nek_/
| FROZEN
COOLER NUMBER " /4 TEMP INSIDE COOLER /2
- #

#

#

#
RECORD TEMPERATURE BLANK (1) (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING INTACTZ)>
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE ID'S IN EACH SHIPMENT: /20 =<A/00/ , AP0~ SEACOA, SPO-S8/505/ 12X~

SB108, FDO S5 1Y, PO ~SBIROR. LPOO-SA L2001 D0 B3R,

DO=<58/8

Q

——
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;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
Metcalf & Eddy

METCALF & EDDY Representative C /6/(79//#&4 i~ FAX # @(ﬂ) 8 72-3/6¢

SUBCONTRACTOR SAV. L2473 S PROJECT # 7%m 7L€r5

SAMPLE CUSTODIAN 2444 2., e B8 LG Topay's oaTe & —/G -9 &

DATE/TIME SAMPLES RECEIVED % 99 J (056G ann

AIRBILL NUMBER N [ 3|
COOLER OFPENED: DATE O 77 ~9& _ tve L/ 00

CHAIN OF CUSTODY SEALINTACT?  YES [«|  NO []

CHAIN OF CUSTODY PROVIDED? YES no [

SAMPLE LABELS PRESENT? ves [« no []

BOTTLE LABELS CORRESPOND W/COC? YES ' NO D
TYPE OF COLLANT UseD /£ 24 4 ¢ (a8

COOLANT CONDITION: MELTED, PARTIALLY MELTED/FROZEN
FROZEN \_Z4onen’
Yo CcooLen
COOLER NUMBER Temp Insioe cooLer  _Ze O
#
#
#
#
RECORD TEMPERATURE BLANK (1) (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKINGINTACTZp
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE 1D'S IN EACH SHIPMENT: /3/0 HPLOE, [HE /?///d% L0 —+4402
A’bw%%)m Ao+, 70 //,0////)4 200 /é/ﬁ/adé; OO~ T,
Pﬁ&/é//ma,? V9%, %ﬂ/mé A0 =200l A0 L4 12)

N
)




’
;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

METCALF & EDDY Representative ( /6/(75/”4 e~ FAX # @0‘4\ 8 72-3 /é(

SUBCONTRACTOR ___ SAV. 4473 S srosECT # _ Homter3

SAMPLE CUSTODIAN ﬁ/ Wﬂm“'f/‘ﬂﬂ/]f L% 843(03\@ TODAY'S DATE 5? /'A -G (a

DATE/TIME SAMPLES RECEIVED [8‘/6} Gl 10: Elpir

AIRBILL NUMBER oriveeill INERIN
COOLER OPENED: DATE & —/9 =G o 1me M. ODas

CHAIN OF CUSTODY SEALINTACT?  ves [~f  No [ ]

CHAIN OF CUSTODY PROVIDED? ves [ no []

SAMPLE LABELS PRESENT? ves [ no [ ]

BOTTLE LABELS CORRESPOND W/COC? YES E/ NO [:l
: ¥
TYPE OF COLLANT Used L4 0 . ¢ Y.

COOLANT CONDITION: MELTED. PARTIALLY MELTED/FROZEN
FROZEN A\ AB MU
é AR
COOLER NUMBER . 3 TEMP INSIDE COOLER LA
#
#
#
"
RECORD TEMPERATURE BLANK (1) () (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING, INTACT?
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPES AFFECTED

LIST SAMPLE ID'S IN EACH SHIPMENT: 220~ 00 7 F2X0 - §/‘3/C7c70’9 2~ SE0L
HL-SON0C7 A < %/90/ A2 =SAI802, P10 ~SB-/20/, PO~

A P - SALS
A

N

o
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FROM 1 SAVANNAH-LAB! TALLAHASSEE TO 1 4348723161 1995.,99-25 2313ePH HE34 P.GS

SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

NTATVE LISTED aea.ow SAME DAY As SHIPM&M’ ;'; oL

( /7/(??/4!!4?/"‘ FAX # /?04)8‘72 3/6r

METCALF & ECDY Representatlve
SUBCONTRACTOR ___ SAY. &3 S PROJECT # #am fer 3
sampLs custooian Chn's Slowok ToDAY's 0ATE __2°6-94
DATE/TIME SAMPLES RECEVED 9-20-96 (2 )CAM
ARBILL. NUMBER ' mos'ﬁgffg%m (7977
COOLER OPENED: DATE 1-80-9 TME [R50
CHAIN OF cusToOY SEALINTACT?  YeS [ No [ ]
CHAIN OF CUSTODY PROVIDED? ves [  no[]
SAMPLE LABELS PRESENT? ves [/]  wo [ ]
ROTTLE LABELS CORRESPOND W/COC? YEs [/]  no [ ]
TYPE OF COLLANT USED [Alet Tpe2.
CODLANT CONDITION: MELTED. PARTIALLY MELTED/FROZEN . &7 e
FROZEN
COOLER NUMBER , Y TeMp INsiDE cooLer 4O ..
#
y e
#
#
RECORD TEMPERATURE BLANK (1) (2), e (3)
COMDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKIG, INTACT?)
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND Bov—‘(m&;‘wgcreo

LIST SAMPLE 1D'S IN EACH SHIPMENT: _PD0- (¢ 0 010 4 Pho = G- 1000l PDO- G0 20|

-
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FROM 1SAVRNNRH-LAB:! TALLRHASSEE TO t 40487231651

’
M;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
& Xddy

1995,29-25 231 31PM #2344 P, 28

MPLE ¢ sTo"' At son z.acu SHIPMENT Rmmu rnou METCALF & zoov

"--'

. AﬂVEUS’I‘ED.BELOWSAMEDAYAsSlﬂPMENT L

(‘ M’ﬁ/ﬂel"/_ FAX # /4043872 Slé’f

METCALF & EDDY Representative

SUBCONTRACTOR ____SAV. £473 5 PROJECT # /7/5.41 /c’r .
SAMPLE CUSTODIAN Clei e Slogiek TODAY'S DATE . 900 “G4s
P
DATE/TIME SAMPLES RECEIVED ?-20-96 &) 0900
NO, OF COOLERS
AIRBILL NUMBER e eHPMENT

COOLER OPENED; DATE §-20-96 T™E RSO
CHAIN OF CUSTODY SEAL INTACT?  YES m’ " NO [:]

CHAIN OF CUSTODY PROVIDED? ves [ wo [

SAMPLE LABELS PRESENT? YES [Z] No []

BOTTLE LABELS CORRESPOND W/COC? YES B{ No []

TYPE OF COLLANT USED Wet e

COOLANT CONDITION: MELYED PARTIALLY MELTED/FROZEN Z/
FROZEN

()
/ Temp msoE cooLer P

COOLER NUMBER

¥
#
#
#

RECORD TEMPERATURE BLANK (1) (2 e (3)

CONDITICN OF BOTTLES IN SHIPMENT:  (BROKEN, LEAKING, INTACT?)
fF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE FECTED

. 0l 5 PO : PO G100 #-

LIST SAMPLE {D'S IN EACH SHIPMENT:
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FROM 1 SAVANNAH-LAR! TALLRHASSEE TO 2 4248723161 1926,09-25 @31 33PM HO34 P AL

M;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

Melcaﬂ&ﬁdcm
METCALF & EDDY Reprasentative ( /4/(#/ ﬂt: e FAX # /40‘7) 8' 72-3/6f0
SUBCONTRACTOR —___SSAY. £M3 < PROJECT # i fc/ - L

SAMPLE CUSTODIAN (s« Houiat TODAY'S DATE ¥ -0 56

DATE/TIME SAMPLES RECEVED _ Z-R0-%% e 0%

NO. OF COOLERS .
AIRBILL NUMBER N SHIPMENT
COOLER OPENED: DATE _¥-ol/-G6 ___ TME /858
CHAIN OF CUSTODY SEAL INTACT?  YES LT:| NO [_j

CHAIN OF CUSTODY PROVIDED? ves [ no ]
SAMPLE LABELS PRESENT? ves [, no [
BOTTLE LABELS CORRESPOND W/COC? YES [} NO []
TYPE OF COLLANT USED et Zae-
COOLANT CONDITION: MELTED. PARTIALLY MELTED/FROZEN v
FROZEN
COOLER NUMBER , 3 Temp nsioe cooter YO Cr
u .
4 -
“ —
#
RECORD TEMPERATURE BLANK (1) 2 (3)

CONDITION OF BOTTLES IN SHIPMENT: (BROKEN, LEAKING mmc@
IF BROKEN OR LEAKING LIST SAMPLE ID#'S AND BOTTLE TYPég_AFFECTED

LIST SAMPLE ID'S 1N EACH SHIPMENT; mg_rma 1310 ERG2 130 Gu,owj 1210 - G- 2045 1310603,

1310 ~ G oG, DO -ERA, PDU “Gti 1901, B - GUoAA0L, DA ~G-1005, PDO = GWAY.01 ,
Pbo- 6wasor PRO=Gloalol, M@M;M&WWM.
PDo ~Gwoaol, P00 ~GW0301, 000 ~Swol {Pho—Swna. 5 PDo-5w A3, Pho-SLIQY.

[T J—
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t SAVANNAH-LAB! TALLAHASSEE TO f 4048723161 1996, 09-25 @3:129PH H834 P.@S

’
M;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
& Eday

IVeo #oN unatﬁ'c;-eéofl,f." o

10 ae coum_mo aY suacomacron SAHPLE cUsromAn FOR EACH smmem‘"

M&E HEFHESENTA‘HVE IJSTED EELGW-SAME UAT AS SHEPMENT -5 T

METCALF & EDOY Representative ( /7/(79//176 ey FAX # /4043 F72-3/6¢
SUBCONTRACTOR __SA Y. £A73 < PROJECT # __fTumter 3

sampLe custooman _(Hieis: Slowick TODAY'S DATE _4 - 20-%¢,

DATE/TIME SAMPLES RECEVED _ T~ Q_%_@QQQQ—

AIRBILL NUMBER vl I I

COOLER OPENED: DATE _4-20-Q _ TvE RSO

CHAIN OF CUSTODY SEALINTACT?  YES [} NO (]

CHAIN OF CUSTODY PROVIDED? YES no ]

SAMPLE LABELS PRESENT? ves (V] w~o []
g

BOTTLE LABELS CORRESPOND W/COC? YES NO D

TYPE oF COLLANT UseD el Toe- _
COOLANT CONGITION: MELTED, PARTIALLY MELTED/FROZEN L
FROZEN
COOLER NUMBER Va TEMP INSIDE COOLER ﬁ -
# - -
8
#
" —
RECORD TEMPERATURE BLANK (1) 2 (3)

S

EE

CONDITION OF BOTTLES iN SHIPMENT: (ROKE).EAKING. INTACT?)

IF BROKEN OR LEAKING UST SAMPLE ID#'S AND BOYTLE TYPES AFFECTED
—ﬂﬂt&wd_m_h&f.ﬁm_ﬁm;{cs ! Pbho- Gw;qmv, PRo-Gwoe , hroken .

AT S\\l?mm*. . -

LIST SAMPLE 10°s 1N EaCH stipvenT: DDO-GWIA01, D0-Clog30], PDO-Gnw

—
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4048723161 19596, 09-25 23129PM HO34 P.04

FROM t SAUVANMNPH-LABI TRLLAHASSEE TO 1

’
M;E SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT
&

T

METCALF & EDDY Representatlve

( /e/c‘ﬁ/ﬂm e

SUBCONTRACTGR SAY. L

SAMPLE CUSTODIAN

Ctu‘l‘ﬁ -S(Ouﬁ(ﬁ-‘»

DATE/TIME SAMPLES recevep _3-80-Q 2) 0900

AIRBILL NUMBER

COOLER OPENED: DATE 420 -9t

TIME

|25 0

CHAIN OF CUSTODY SEAL INTACT? YES

[

no [ ]

FAX # (23 1872’ Sféf

PROJECT # __1Lenter 2
TODAY'S DATE 4 -80-F ¢

NO. OF COOLERS [~
wweweny

CHAIN OF CUSTODY PROVIDED? ves [ | wo []
SAMPLE LABELS PRESENT? ves [v] MO D
. BOTTLE LABELS CORRESPOND W/coc? ¥Es [_}™ N0 {]
“TYPE OF COLLANT USED et Tee. .
COOLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN v’
FROZEN ...
COOLER NUMBER , .. § TEMP INSIDE COOLER. 4.
#
" S
" —
o
RECORD TEMPERATURE BLANK (1) (2) e 3

CONDITION OF BOTTLES IN SHIPMENT:  (BROKEN, LEAKl@NTACT?)
IF BROKEN OR LEAKING UIST SAMPLE 1D#'S AND BOTTLE-F¥RES

£CTED

LIST SAMPLE ID'S 1N EACH SHIPMENT: _P)-GURH0!,  DDO ~ G010/
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t SAVANMNAH-LAB! TRLLAHASSEE TQ 1 4248723161 1996, @9-25 @3t 2P Hal4 P,23

'
A SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

L T e
-r Al

METCALF & EDOY Representative ( /‘/0/ 419 €0 FAX H @Q’D 8‘ 72-3/6f¢

SUBCONTRACTOR __.SSAV. £473 5 prosecT #  Plynter 3
sameLe custoomn_{ s Slowic k- TODAV'S DATE ____ 1 80-%6
DATE/TME SAMPLES RECEVED L-80-96 @) 0900
NO. OF COOLERS —
AIRBILL NUMBER N e e (7 |

COOLER OPENED: DATE _A-R0-T6 __ TME __ 125 Ca
CHAIN OF CUSTODY SEALINTACT?  YES [] NO |:]

CHAIN OF CUSTODY PROVIDED? ves [ no[]
SAMPLE LABELS-PRESENTT YES no []
. BOTTLE LABELS CORRESPOND W/COC? YES [ | ~ NO []
TYPE OF COLLANT USED . et Lce. : S -
COOLANT CONDITION: MELTED PARTIALLY MELTED/FROZEN L .
FROZEN

+~0

TEMP INSIOE COOLER _{_.Q_

COOLER NUMBER "

#
4
#

#
RECORD TEMPERATURE BLANK (1) . (2) (3) .

CONDITION OF BOTTLES IN SHIPMENT: BRO@LEAKWG. INTACT?)

IF BROKEN OR LEAKING LIST & MPLE |D# $AND BOTTLE TYPES AFFECTED
i}gm il Pbo W s @l _brokan

-—— e

10 5h|{)men¥

A,

LiST SAMPLE 10° IN EACH stieMenT: _PR0. - GRS 0] . -
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FRO

' SAVANNAH-1.AB: TALLAHRSSEE TO H 4048723161 1996, 2925 ©3132PM H834 P.0O9

' -
tE SAMPLE RECEIPT CONFIRMATION SUMMARY REPORT

METCALF & EDDY Representative ( /5/574/ 1900 FAX # 404) 8' 72-376¢(

SUBCONTRACTOR ___SA V. £A473 < ooseer ¢ Hpmter 3

L] (‘ 1]
SAMPLE CUSTODIAN 15 ' i TODAY'S DATE __ 72056

DATE/TIME SAMPLES ReceveD _0-20-6 @) Q%0

AIRBILL NUMBER mg;ﬁg&m“ [3’:]
COOLER OPENED: DATE _7=220~Fn TIME /RS

CHAIN OF CUSTOOY SEALINTACT?  Yes [} w0 []

o [ ]

No []

No []

CHAIN OF CUSTODY PROVIDED? YES
SAMPLE LABELS PRESENT? YES
BOTTLE LABELS CORRESPOND W/COC? YES
TYPE OF COLLANT USED MWt Tde.

RN

COOLANT CONDITION: MELTED, PARTIALLY MELTED/FROZEN _ L
FROZEN

COOLER NUMBER ", <l TEMP INSIDE COOLER A
" —
#
"
#

RECORD TEMPERATURE BLANK (1) = (2) (3)

CONDITION OF BOTTLES IN SHIPMENT: BROKE@AKING, INTACT?)

IF BROKEN OR LEAKING LIST SAMPLE ID#"S AND BOTTLE JYRES AFFECTED
A0 -cuwnt - Recen coleea. ta ,sggpmwt---__.

pa—— Y

SRV

LIST SAMPLE 105 IN EACH StipMeNT: 1510 ~GW030[ 4 13)0) —Gwof O -E60 2




APPENDIX G

TOPOGRAPHIC SURVEY DATA




MONITOR
WELL
-h-—\\
MWOl
MwQ2
MWo3

‘Muwo4
MWi-1¢9

MWw1-20
MU1-21
MWi-22
MWwi1-23
MW1-24
MW1-285

SOIL
BORING

SBO1
SBO2
SBQ3
SBO4
SBO5
SBO6
SBO7
SBO8
SBQ9
SB1C
SB11
sB1z2
SB13
SB14
SB15

HAND
AUGER

HAO1L
HAOZ
HAOQ3
HAQ4
HAQ5
HAQG
HAQ7
HAQ8
HAQ9
HALQ

HYDRO
PUNCH

HPO1
HPO2
HPO3
HPO4
HPQS5
HPOG
HPQ7
HPOS
HPO9

- HP10

N~-COQRD

740077.60.

740083.569
740036.02
739656,52
739909.68
739961.14

739874.25
740057. 60
739941.87
74004924
740156.84

N-CQOORD

739828.02
739842.18
739903.16
740001.58
739926.64
739855.90
739881.06
739907.32
739930.51
739886.56
739910.28
739935.46
739863.60
739888.,33
739912.70

N-COORD

739822.93
739892.65
739966.60
739951.08
739939.00
739923.98
739¢13.26
739877.62
739821.63
738917.86

N-CQORD

739891.01
739852.79
739996.56
740Q075.63
740137.18
740141.83
740087.65
740062 .64
740011.,18
739859.55

E-COORD

818195.51
818106.43
818060.24
g18044.856
818245,52
818028.96
g17937.44
817925.36
818155.72
218134.68
818115.23

E-COORD

817956.16
818067.52
818051,.54
818146.58
818138.74
817889.05
817899.41
817925.75
817951.03
817926.24
817954.10
817979.70
817921.71
817951.24
§17979.33

E-COORD

818118.58
818198.53
818059.55
818212.45
818176.52
818143.75
818138.43
818159,63
818174.53
8§18201.63

E-COORD

818104.13
818017.32
818214.85
818200.45
818182.09
818072.94
818130.66
818053.35
818084.88
818176.47

Ju
o
FORREONONNR -0 O

GROUND

=t
w
[aal =N S R ¥ RIS U NSV RN Y

GROUND

ud
~}
NeRioRVale ol TN s W FLETY

W htanw g

-3

=y

GROUND

17.
17.
17.
26.
19.
18.
16.
16,
17.
17.
18.

= ~] I k= O O L 00D




SURFACE
WATER
SAMPLE

SE/SWO01
SE/SW02
SE/SW3

N-COORD

740299.94
740090.65
739924 .57

E-COORD

818360.76
817910.94
817714.86

GROUND

8.0
7.6
7.7




Path: C:\95290\NAZ2

File:

95290B

.ADJ "

.363 .a..

12-12-96 19:07:]1" -

NA2/3000 Version 1i-93

WILD NA2/3000 data extracted from file C:\95290\NA2\95290B.NA2

" pate: 12-12-1996

POINT CUMUL. MEASURED VERTICAL |ADJUSTED
NUMBER| DISTANCE|ELEVATION| DIFF. ELEVATION
1005 0.00 21.5100 0.0000 21.5100
1 383.53 20.4340 0.0002 20.4342
2 762.36 20.3890 0.0003 20.3893
401 942.51 19.8270 0.0004 19.8274
3 1211.86 18.0850 0.0006 18.0856
4 1590.96 18.8080 0.0007 18.8087
402 1760.25 19.4000 0.0008 19.4008
403 2254.87 16.7040 0.0010 16.7050
5 2447.02 19.1900 0.0011 19,1911
6 2561.88 25.4470 0.0012 25.4482
604 2632.61 29.0890 0.0012 29.0902
7 2826.54 22.4480 0.0013 22.4493
6119 2956.00 21.0240 0.0013 21.0253
8 3259.38 21.6170 0.0015 21.6185
9 3616.01 26.9930 0.0016 26,9946
10 3945.,01 29.0110 0.0018 29.0128
11 4212.23 32.9960 0.0019 32.9979
1004 4384.18 33.7380 0.0020 33.7400

5/8 RB

RB/CAP

RB\CAP
RB\CAP

MW 04

MW 1-19

5/8 RB

Page 1

Time:

19:03




TM2/3000 Version 11-93

WILD NAZ2/3000 data extracted from file C:\95290\NA2\95290B.NA2

Page:

1

Date: 12-12-1996 Time: 19:03. .
POINT BACK FORE INTER. SETTING MEASURED|! NBR| STAND{HEIGHT
NUMBER SIGHT SIGHT POINT ouT DISTANCE] REP|{ DEV. |OF POINT

1005 | ##&&*%4% BEGINNING OF LEVELLING RUN ##®#®%&&&% 21.5100
1005 4.3150 211.420 310.0003
1 5.3910 172.110 310.0005 20.4340
1 4.6910 210.790 3{0.0008
2 4,7360 168.040 3(0.0003 20.3890
2 5.4000 115.420 3{0.0006
401 5.9620 64.730 3(0.0001 19.8270
401 3.6700 130.640 3(0.0003
3 5.4120 138.710 310.0002 18.0850
3 5.4700 210.500 3(0.0009
4 4.7470 168.600 3{0.0003 18.8080
4 4,.7290 88.810 3(0.0017
402 4,.1370 80.480 3{0.0002 19.4000
402 3.1510 246.390 310.0010
403 5.8470 248.230 3;0.0008 16.7040
403 4.9320 143.270 310.0004
5 2.4460 48.880 3(0.0002 19.1900
5 7.6580 73.000 3{0.0001
6 1.4010 41.860 3{0.0000 25.4470
6 6.7490 40.680 3{0.0003
604 3.1070 30.050 310.0001 29.0890
604 0.9340 81.530 3{0.0008 :
7 7.5750 112,400 3|0.0002| 22,4480 -
7 3.4820 62.370 3{0.0000 '
6119 4.9060 67.090 310.0005 21.0240
6119 5.6700 149,050 3{0.0004
8 5.0770 154,330 3{0.0007 21.6170
8 6.0120 196.160 3{0.0025
9 0.6360 160.470 310.0013 26.9930
g 5.8770 160.430 310.0012
10 3.8590 168.570 310.0005 29.0110
10 7.4290 168.830 310.0002
11 3.4440 98,390 3/0.0003 32.9960
11 5.7040 86.810 3{0.0001
1004 4,9620 g 85.140 3{0.0000 33.7380
FRARANASY Cumulative distance: 4384.18 feet #*++rdrik
ARhkRkFE*% Vertical closure: 0.0020 foot ###**x*i&%
kkkkxdkk Accuracy of leveling: 0.002 foot JMile #k#wka#nt#k




Path: C:\95290\NA2
Fiie: 95290A .ADJ 627 La.. 12-12-96 19:04:27~

—

NA2/3000 Version 11-93
WILD NAZ2/3000 data extracted from file C:\95290\NA2\95290A.NA2

(.
S wvate: 12-12-1996

POINT CUMUL. MEASURED VERTICAL |ADJUSTED
NUMBER| DISTANCE|ELEVATION; DIFF, ELEVATION

1004 0.00 33.7400 0.0000 33.7400 5/8 RB
1 236.26 29.8720 0.0108 29,8828
2 431.76 23.6950 0.0197 23.7147
1005 503.57 21,4870 0.0230 21.5100 5/8 RB

Page 1

Time:

19:02




WILD NA2/3000 data

Page: 1
->'32 /3000 Version 11-93

extracted from file C:\95290\NA2\95290A.NAZ

Date: 12-12-1996 Time; 19:Oﬁ/m
POINT BACK FORE INTER. SETTING MEASURED| NBR| STAND|HEIGHT
NUMBER SIGHT SIGHT POINT ouT DISTANCE| REP| DEV. |OF POINT

1004 #*#%**%*%x% BEGINNING OF LEVELLING RUN #*#*&&&&¥ 33.7400
1004 3.3010 122,740 3]0.0001
1 7.1690 113.520 310.0002 29.8720
1 1.0180 117.810 310.0002
2 7.1950 77.690 310.0002 23.6950
2 3.8320 36.150 3{0.0001
1005 6.0400 35.660 3i0.0001 21.4870
*xkikdAxd Cumulative distance: 503.57 feet #®#&&kdkid
khkkhhix®x Vertical closure: 0.0230 foot **kkdki#%
k*kxkkkkd Accuracy of leveling: 0.074 foot JMile #*#&&idkddk




Path: C:\95290\NA2
File: 95290C .ADJ 1,061 .a.. 12-13-96 14:26:7" Page 1

' NA2/3000 Version 11-93

WILD NA2/3000 data extracted from file C:\95290\NA2\95290C.NA2

Date: 12-13-1996 Time: 14:22
POINT | CUMUL. |MEASURED | VERTICAL|ADJUSTED
NUMBER| DISTANCE|ELEVATION| DIFF. ELEVATION
402 0.00] 19.4010 0.0000| 19.4010 RB/CAP

601 174.34 20.4430 -0.0020 20.4410 MWO1
6125 287.33 20.3350 -0.0033 20.3317 MWI-25
602 376.07 20.7620 -0.0044 20.7576 MwW02
6124 420.53 19.6120 ~-0.,0049 19.6071 MW1-24
603 498,32 20.2550 -0.0058 20.2492 MWO3
6122 636.48 19,2080 -0.0074 19.2006 MW1-22
6120 796.09 21.6810 -0.0093 21.6717 MW1-20
6121 946.42| 17,7400 -0.0110 17.7290 MWl-21
6123 1183.59 20.0770 -0.0138 20.0632 MW1-23
403 1462.47 16.7220 -0.0170 16.7050 RB/CAP




Page: i
~NA2/3000 Version 11-93

WILD NAZ2/3000 data extracted from file C:\95290\NA2\95290C.NA2

Date: 12-13-1996 Time: 14:22
POINT BACK FORE INTER. SETTING MEASURED| NBR| STAND|HEIGHT '
NUMEER SIGHT SIGHT POINT outT DISTANCE| REP| DEV. |OF POINT

402 #4%%&%%% BEGINNING OF LEVELLING RUN #®#%&&&&% 19,4010
402 3.7610 103.280 3(0.0002
601 2.7190 71.060 3(0.0002 20,4430
601 2.7100 56.430 3(0.0003
6125 2.8180 56.560 310.0001 20.3350
6125 2.8740 48.880 3[0.0000
602 2.4470 39.860 3{0.0003 20.7620
602 2.0130 18.770 3{0.0000
6124 3.1630 25,690 3{0.0002 19.6120
6124 3.2340 38.220 310.0000
603 2.5910 39.570 310.0002 20.2550
603 2.3110 51.050 3(0.0002
6122 3.3580 87.110 310.0000 19.2080
6122 3.5200 81.200 310.0001
6120 1.0470 78.410 310.0006 21.6810
6120 0.6110 29.660 3{0.0001
6121 4.5520 120.670 3(0.0001 17.7400
6121 4.9050 102.200 310.0001
6123 2.5680 134.970 310.0002 20.0770
6123 2.4860 134.880 3{0.0002
403 5.8410 144,000 3{0.0004 16.7220
k¥k&kiknwad Cumulative distance: 1462 .47 feet #**knkkii ,
*hkkkkRR%x Vertical closure: -0.0170 foot #*%&k&k&xk (.m
Ahdkdrhdd Accuracy of leveling: 0.032 foot JMile #*xxxskis :
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Path: C:\95290\R5

WO W

File: 95290_1 .REC 11,284
Hoffman & Company Inc
Job No.:95290
Client:METCALF & EDDY
Date:12-12-96
Weather:CLEAR & COOL
Party Cheif:P.DEATER
Desc:LOCATIONS
952901004 TR TP 1004 5/8RB
952901005 TR TP 1005 5/8RB
Traverse measurement
Trav.: Stat. on occupied pt
952901004 TR TP 1004 5/8RB
952901004 TR TP 1004 5/8RB
95290 401 TR TP 401 60D
95290 401 TR TP 401 60D
95290 401 TR TP 401 60D
95290 401 TR TP 401 60D
952901004 TR TP 1004 5/8RB
9529010604 TR TP 1004 5/8RB
852901005 TR TP 1005 5/8RB
952901005 TR TP 1005 5/8RB
952901005 TR TP 1005 5/8RB
95290 401 TR TP 401 60D
95290 401 TR TP 401 60D
Trav.: Measurement on TP 1
952901005 TR TP 1005 5/BRB
952901005 TR TP 1005 5/8RB
952901005 TR TP 1005 5/8RB
952901005 TR TP 1005 5/8RB
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
Trav.: Measurement on TP 2
95290 401 TR TP 401 60D
95290 401 TR TP 401 60D
35290 401 TR TP 40% 60D
95290 401 TR TP 401 60D
95290 403 TR TP 403 RB/CAP
95290 403 TR TP 403 RB/CAP
95290 403 TR TP 403 RB/CAP
95290 403 TR TP 403 RB/CAP
95290 403 TR TP 403 RB/CAP
95290 403 TR TP 403 RB/CAP
Trav.: Measurement on TP 3
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 402 TR TP 402 RB/CAP
95290 404 TR TP 404 60D
95290 404 TR TP 404 60D
95290 404 TR TP 404 60D
95290 404 TR TP 404 60D
95290 404 TR TP 404 60D
95290 404 TR TP 404 60D

12-17-96 11:

N 739005.
.860

N 739481

501

941

739481

o=y gz ZEZoAaRUROOY

SZEUOEYm

494

5

omuo gzmcmcmumu

TEHODRUM

o

501.
941.
941.
.540

941.
1 =0,
1 ~-0.

739761.
5.

941,

041.

941.

941,

547.

547.

547.

547.
740229,

b 5.

547,
547,
547.
547.
494.
494,
.500

494,
739926.
.310

494,
494,
494.
494,
650.
650.
650.
650.
739448.
5.

420

.870

860
540
557

557
024
014
860

1.000020

693
220

540
558
550
568
420
430
420
430
597
150

430
441
430
441
510
511

501
620

500
504
490
494
250
103
250
103
823
200

42 "4

Om
hf
E

hf

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
E

hf

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
E

hf

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
E

hf

819294.000
819451.190

0.0000

0.0000

89,0150
89.0150
89,0150
89.0150
0.000
0.000
819451.190
198.1533
5.150
818552.175
4,950

0.0000
0.0000
359.5958
359.5958
221.2619
221.2619
221.2621
221.2621
818268.007
4.960

.0000
. 0000
.0001
.0001
83.2913
83.2913
83.2913
83.2913
817877.191
5.310

OO0

0.0000
0.0000
359.5959
359.5959
8§5.0511
85.0511
85,0516
85.0516
818318.045
5.350

Page 1
2 33.740
Z 21,510
Vl 88.3428
Vl 88.3428
Vvl 90,0724
h -2.008
Vvl 90.0723
h -2.004
A 21.510
ih 5.510
ih 5.510
Z 19.838
ih 5.490
V1l 89.5452
h 1.424
V1l 89.5450
h 1.433
vVl 90.0558
h -(.944
Vvl 90.0558
h -0.944
Z 19.409
ih 5.250
Vi 89.5749
h 0.354
Vvl 89.5749
h 0,354
V1l 90.2044
h -2.977
Vi 90.2046
h -2.982
Z 16.711
ih 5.250
vVl 89.4319
h 2.405
vVl 89.4318
h 2,407
vVl 88.4354
h 14.402
V1l 88.4352
h 14.408
A 31.069
ih 5.620




Path: C:\95290\R5

File:

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
g6
a7
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114

Trav.:
95290 403
95290 403
95290 403
95290 403
952901005
952901005
952901005
952901005
952901005
952901005
Trav.:
95290
95290
95290
95290
95290
95290
95290 404
95290 404
952901004
952901004
952901004
952901004
952901005
952901005
E.C.

404
404
404
404
404
404

95290_

1

TR
TR
TR
TR
TR
TR
TR
TR
TR
TR

Stat.

TR
TR
TR
TR
TR

TR

TR
TR
TR
TR
TR
TR
TR
TR

.REC .

TP
TP
TP
TP
TP
P
TP
TP
TP
TP
on
TP
TP
TP
TP
TP
TP
TP
TP
P
TP
TP
TP
TP
TP

11,284

Measurement on TP 4

403
403
403
403
10056
1005
1005
1005

RB/CAP
RB/CAP
RB/CAP
RB/CAP
5/8RB
5/8RB
5/8BRB
5/8RB
1005 5/8RB
1005 5/8RB
occupied pt
404 60D
404 60D
404 60D
404 60D
404 60D
404 60D
404 60D
404 60D
1004 5/8RB
1004 5/8RB
1004 5/8RB
1004 5/8RB
1005 5/BRB
1005 5/8RB

{coordinates)

Closing angle (C.A.)

Trav.:

Transf line:

95290 401
95290 402
95290 403
95290 404
952901005
Stat.
95290
95290
95290 402
95290 402
Sideshots
952901000
952901000
952901001
952901001
952901002
952901002
952901003
952901003
952901004
952901004
952901005
952901005
952901006
952901006
952901007
952901007

403
403

TR
TR
TR
TR
TR

TR
TR
TR
TR

S8
S8
58
58
S5
S5
S8
S5
58
88
S8
55
S8
S8
S8
S8

Balancing

T.P
TP
TP
TP
TP
TP

TP
TP
TP
TP

PT.
PT.
PT
PT.
PT.
PT.
PT.
PT
SwW
Sw
PT.
PT.
PT.
PT
PT.
pT,

.DCL1

.DCL2

.1 - C.P.
401 60D
402 RB/CAP
403 RB/CAP
404 60D
1005 5/8RB

on occupied pt

403
403
402
402

RB/CLP
RB/CAP
RB/CAP
RB/CAP

50W
50W
15w
i5uw
25W
25W
25W
25W
SE/SW01
SE/SWO01
PP1

PPl

PP1

DCL1
DCL1

DCL1
DCL2
DCL2
DCL2

.PP1

ERD1
ERD1

.

UmomEg

b

SZoaaUUNpDEUOBURYD 2momMm

e
o

SZ200 Za2Z==

Z20ZUuU20zZuz=ugzg=zmaeg

12-17-96 11:

270
115
270
1i5
610
590

650.
650,
650.
650.
1133.
1133,
1133.610
1133.590
739481.886
5.310

1133,
1133,
1133.
1133,
1133.
1133.585
1133.600
1133.586
501,840
501.840
-0.011
~0.011
739481.860
1.000020
-0.026

600
585
600
585
600

693
624
637
812
860

739761.
740229,
739926.
739448.
739481.

494.490
0.036
740229.624
1.000020

103.260
740301.851
182.427
740329.618
125,040
740320.896
141.430
740354.084
116.490
740299.940
154.920
740261.029
99.010
740321.059
119.370
740346.557

Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E

. 0000
. 0000
.Q000
.0000
131.0137
131.0137
131.0129
131.0129
819451.150

| R Re N o)

0.

0.
359,
359.
359.
359.
359.
359,

0000
0000
5959
5959
5959
5959
5955
5955
289.5531
289,5530
-0.001
0.001
819451,190
268.2002
0.040

175
000
160
029
190

818552.
818268.
817877,
818318.
819451.

359.5959
0.000
818268.000
232.1300

173.2312
818341.764
184.3240
818420.581
170.5142
818353.345
156.0550
818335.053
180.3710
818360.759
206.0513
818419.695
105.1902
818230.190
139.1940
818291.884

Page 2

Vi 91.1815
h -14.791
Vvl 91.1815/(
h -14.791
Vil 90.3004
h -9.888
vl 90.3001
h -9.871
Z 21.520
ih 5.640
Vil 89.3219
h 9.155
Vi 89.3214
h 9,183
Vvl 89.3216
h 9,172
V1l 89.3221
h 9.144
V1l 88.3926
Vl 88.3925
/ 21.510
ih 5.640
dz -0.010
da 0.0016
yA 19.826
yA 19.400
y2 16.703
y/ 31.062
/ 21.510
Vi 90.2111
y/ 19.400
ih 5.320
vl 91.1501
y/ 17.167
h -11.220
yA 8.200
Vi 92.0645
v/ 8.111
Vl 91.3946
Z 8.617
vl 92.1809
Z 8.040
vVl 90.4051
Z 17.580
Vvl 92.0722
vA 15.753
Vvl 91.1059 {"
Z 16.956




Path: C:\95290\R5

File:

115
115
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
i32
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
le64
165
166
167
168
169
170
171

952901008
952901008
952901009
952901009
952901010
952901010
952901011
952901011
952901012
952901012
952901013
952901013
952901014
952901014
952901015
952901015
952901016
952901016
952901017
952901017
952901018
952901018
952901019
952901019
952901020
952901020
952901021
952901021
952901022
952901022
952901023
952901023
952901024
952901024
952901025
952901025
952901026
952901026
Sideshots
Sideshots
952901027
852901027
952901028
952901028
052901029
952901029
252901030
952901030
952901031
952901031
952901032
952901032
952901033
852901033
952901034
952901034
952901035

95290_

1

SS8
S8
S8
58
SSs
SS
S5
S5
55
S8
S5
SS
SSs
SS
S8
88
S8
SS
S8
58
S8
SS
S8
S8
88
S8
S8
88
S8
S8
S8
558
88
S8
SS
S8
55
55

58
SS
ss
Ss
S8
S8
SS
58
S8
S5
S8
SS
S8
SS
S8
SS
S5

.REC

PT.
PT.
PT.
.ERD1

PT

PY,
PT.
PT.
.ERD1

PT

PT.
PT.
PT.
PT.
.ERD1

PT

PT.
.RR

PT

PT.
PT.
PT.
PT.
PT.
PF.
-RR
PT,
PT.
PT.
PT.
PT.
PT.
PT.
PT.
.DCL3 50W

PT

pT

PT.

Mw
MW
HP
HP
HP
HP

MW
MW
MW
MW
HP
HP
HP
HP
HP
HP
MW
M
MW
MW
M
MW
MW

41,284

-ERD1
-ERD1
ERD1

ERD1
ERD1
ERD1

ERD1
ERD1
~ERD1
-ERD1

ERD1

RR
-RR
-RR
RR
RR
RR

RR
RR
RR
RR
-RR
-RR
RR
RR

DCL3 50W
MW1-25 GC
MWl-25 GC
HPO5
HPO5
HPO4
HPO4

MWO1
MWO1
MWO1
MWO1
HPO3
HPO3
HPO7
HPO7
HPO6
HPO6
MWo2
MWo2
MWo2 GC

MW02 GC

MW1-24 BC
MWl-24 BC
MWl-24 GC

BC
BC
GC
GC

BC
BC

.8, .

ZEUZUZ U0 zZU0 U0 Z0RU0 R0z R0 U R2oED U RO O ZOZw =g

U202 0z2o0=zu2ugzozo=sw

84,
740282,
123.
.831
.260

740242
163

740226.
167.
740237.
130.
740253,
96.
740288.
113.
740333,
73.
740287.
46.
740272.
85.
740246.
.330

130

740230.
128.
740226.
91,
740242.
.41,
740267,
72.
740283.
37.
740256.
169,
740156.
126.
740137.
168.
740075.

168.
740077.
167.
740079.
239.
739996,
197.
740087.
213.
740141,
217.
740083.
216.
740084.
224,
740049,
.940

223

12-17-96 11

550
518
550

324
290
941
210
022
060
604
360
614
990
542
220
236
310
218

883
210
352
370
139
190
711
380
000
310
119
230
836
210
176
160
632

430
598
180
120
040
563
530
654
910
829
720
685
370
879
310
238

142 "4
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz

Hz

Hz
Hz
Hz
Hz
Hz
Hz
Hz
Hz

Hz

179.0247
818333.935
211.3847
818390.833
218.5629
818431.222
214.5601
818435.077
207.2550
818396.080
179.5344
818343.,796
151.13907
818313.076
89.1806
818221.960
150.3333
818285.891
207.4524
818361.855
217.1347
818398.326
219.1444
818396.170
209.5439
818358.509
150.0859
818283.672
85.1756
818219.117
83.2445
§18242.080
12.1830
818115.225
350.4103
818182.089
331.2803
818200.453

333.1636
818195.509
333.3518
818195.227
320.3746
818214.852
351.4959
818130.662
13.3305
818072.937
355.4133
818106.434
355.4744
818107.176
344.1502
818134.681
344.1836

Page 3

V1l 91.1845
Z 17.483
V1l 90.4548
Z 17.774
Vi 90.3402
Z 17.804
Vi 90.3602
Z 17.667
Vvl 90.4754
Z 17.606
V1l 91.1304
Z 17.379
V1l 91.0901
Z 17.145
V1l 90.3406
A 18.686
Vi 90.5034
Z 18.740
Vi 90,1752
Z 18.925
vi 90.1039
Z 19.017
Vvl 90.1049
Z 19.017
Vi 90.1848
2 18.921
Vvl 90.5652
Z 18.739
vl 90.3501
Z 18.683
vVl 96.3508
Z 15,141
vVl 90.2750
Z 18.050
V1l 90,4103
Z 17.913
Vil 90.3418
A 17.743
V1 90.3424
A 17.735
Vi 90,3621
Z 17.653
Vi 90.0918
Z 18.775
V1l 90,2723
Z 17.847
Vvl 90.2156
yA 18.056
Vi 90.2328
Z 17.935
V1l 90.2507
Z 17.840
Vil 90.3110
Z 17.387
Vi 90.3112




Path: C:\95Z290\R5

File: 95290_1 .REC 11,284 .a.. 12-17-96 11:42 "4 Page 4
172 952901035 SS MW MWi-24 GC N 740049.674 E 818134.714 Z 17.389
173 952901036 SS HP HPO9 D 285.040 Hz 347.4521 v1 90,1827
174 952901036 SS HP HPO9 N 740011.182 E 818084.883 Z 17.892
175 952901037 S5 MW MWO3 BC D 283.990 Hz 354.4812 V1 90,2313{
176 952901037 S5 MW MWO3 BC N 740036.016 E 818060.235 2 17.504
177 952901038 SS MW MWO3 GC D 282.870 Hz 354.5336 V1 90.2519
178 952901038 S5 MW MWO3 GC N 740037.106 E 818060.753 Z 17.339
179 952901039 SS HA HAO3 b 335.610 Hz 346.1052 V1 90.1709
180 952901039 S5 HA HAO3 N 739966.599 E 818059.545 Z 17.748
181 952901040 SS MW MW1-20 BC D 359.470 Hz 349.2748 v1 90.0053
182 952901040 SS MW MW1-20 BC N 739961.141 E 818028.958 Z 19.330
183 952901041 SS MW MW1-20 GC D 359.030 Hz 349,2941 vi 90.1247
184 952901041 SS MW MW1-20 GC N 739961.602 E 818029.106 Z i8.088
185 952901042 SS SB SBl12 D 411.880 Hz 352.1224 Vvl S80.1907
186 952901042 SS SB SB12 N 739935.463 E 817979.701 Z 17.133
187 952901043 S3S SB SBO09 D 435.820 Hz 354.2638 V1l 90.2251
188 952901043 SS SB SBO9 N 739930.,513 E 8§17951.028 Z 16.527
189 952901044 SS SB SB15 D 428.680 Hz 350.0642 V1 90.1841
190 952901044 SS SB SBl15 N 739912.700 E 817979.334 Z 17.094
191 952901045 S5 SB SBll D 447,790 Hz 352.1729 V1 90.2208
192 952901045 S5 SB S$Bll N 739910.282 E 817954.095 Z 16.541
193 952901046 S8 SB SBl4 D 465.640 Hz 350.3851 V1 90.2148
194 952901046 S5 SB SBl4 N 739888.325 E 817951.242 Z 16.472
195 952901047 SS SB SBO8 D 470.130 Hz 354.3009 V1 90.2324
196 952901047 SS SB SBOS N 739907.316 E 817925.745 Z 16.225
197 952901048 SS SB SB1l0O D 484.250 Hz 352.4028 V1 90.2236
198 952901048 SS SB SB10O N 739886.558 E 817926.235 Z 16.241
199 952901049 SS MW MWl-21 BC D 485,350 Hz 350.4242 v1 90,2321
200 952901049 S5 MW MW1l-21 BC N 739874.249 E 817937.437 Z 16.128
201 952901050 SS MW MW1-21 GC D 484.840 Hz 350.4408 vl 90.2313(
202 952901050 SS MW MW1-21 GC N 739874.760 E 817937.636 Z 16.151
203 952901051 S5 SB SBL13 D 503.870 Hz 351.1147 V1 90.2239
204 952901051 8S SB SB13 N 739863.604 E 817921.714 Z 16.105
205 952901052 85 SB SBO7 D 507.300 Hz 354.2259 V1 90.2244
206 952901052 8S SB SBO7 N 739881.063 E 817899.411 7 16.071
207 952901053 SS SB SB06 D 532.230 Hz 353.1053 V1 90.2148
208 952901053 S5 SB SBO6 N 739855.904 E 817889.051 7 16.051
209 952901054 SS PT.RR2 D 520.120 Hz 354.5931 V1 90.1428
210 952901054 S5 PT.RR2 N 739876.286 E 817886.315 Z 17.237
211 952901055 SS PT.RR3 D 517.270 Hz 355.3236 V1 90.1527
212 952901055 SS PT.RR3 N 739881.892 E 817885.042 Z 17.101
213 952901056 5SS PT.RR3 D 221.660 Hz 358,182% vl 90.1829
214 952901056 SS PT.RR3 N 740088.704 E 818096.900 Z 18.229
215 952901057 SS PT.RR2 D 221.480 Hz 357.0221 v1 90.1823
216 952901057 SS PT.RR2 N 740085.067 E 818100.198 2 18.237
217 952901058 SS HP HP(OS8 D 271.950 Hz 359.5413 vl 90.1918
218 952901058 S5 HP HPOS N 740062.644 E 818053.348 Z 17.895
219 952901059 SS MW MW1-22 GC D 383.400 Hz 11.0727 vl 90.2544
220 952901059 S5 MW MW1-22 GC N 740057.601 E 817925.361 Z 16.553
221 952901060 SS SW SwWo02 D 383.150 Hz 16.3100 v1 90.1323
222 952901060 SS SW Swo02 N 740090.650 E 817910.937 Z 7.631
223 952901061 58 PT.DCL3 E 420.494 Hz 16.1828 h -1.572
224 952901061 SS PT.DCL3 N 740075.679 E 817876.699 Z 7.548
225 952901062 35S PT.DCL3 E 520.106 Hz 13.3129 h -1.348
226 952901062 8S PT.DCL3 N 740015.936 E 817793.819 Z 7.772
227 952901063 SS PT.DCL3.DCL4 E 596.312 H=z 11,0243 h -1.2911( "
228 952901063 SS PT.DCL3.DCL4 N 739961.337 E 817735.450 Z 7.829
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BERM2 6FT
BERMZ 6FT
BERMZ 6FT
BERMZ 6FT
BERMZ G6FT
BC3
BC3
BC3
BC3
BC3
BC3
BC3+
BC3+
CPC1
.CPC1
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739923.
308.
739941.
307.
739942,
258.
740001,
284.
739951.
318.
739917.
.690
.004

304
739939

350.
739891.
.020

354

739889.

368.
739877.
. 860

343

739902.
325.
739916,
308.
739931.
291.
739945,
297.
739937.
289.
739944.
291.
739944.
307.
739931.
298.
739945,
333.
739917.
343.
739902.
335.
739915,
356.
739898.
.470
.321

361
739889

506.
739775.
.090

551

739743.
540,
739769.
495,
739800.
438,
739856.

981
880
8§70
860
31
350
584
040
079
760
855

740
625

051
440
615

841
720
998
080
170
040
066
550
154
000
430
650
701
750
492
010
845
840
688
910
704
630
328
520
177

770
032

055
150
353
270
942
060
618
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Hz

Hz
E
Hz
E
Hz
E

818143.751
329.0554
818155.722
329.0919
818155.808
335.4856
818146.584
319.0346
818212.445
319.4731
818201.682
325.1521
818176.521
323.1429
818174.531
323.3549
818171.540
324.5340
818159.633
325.5200
818161.296
324.0302
818176.776
322.0451
818191.939
319.5110
818207.154
318.2001
818213.528
317.0530
818221.255
320.0321
818206.020
322.0433
818192.048
325.2937
818177.378
328.3641
818149.332
325.4904
818161.560
328.1614
818150.569
329.2132
818136.934
327.2712
818146.355
333.5921
818044.255
335.4610
818009.437
339.1938
817985.460
337.4910
818020.140
339.2416
818038.335
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/ 18.037
V1l 89.4436
z 17.706
V1l 89.4504{
Z 17.659
V1l 89.3531
Z 17.161
Vi 89.2458
i/ 18.216
vl 89.1929
/ 19.079
vVl 89.2203
/ 18.685
vVl 88.5500
/ 19.354
V1l 88.5804
i/ 19.100
V1l 88.2644
Z 19.117
V1l 88.3521
/ 21.189
vVl 88.5224
Z 19.127
Vi 88.3539
Z 20.280
V1l 88.5307
yA 18.384
V1l 88.5245
Z 18.542
vl 89.3704( .)
A 18.450
Vl 88.4506
Z 19.076
V1l 88.3153
v/ 20.609
vVl 88.2259
/ 21.131
V1l 88.3526
/ 20.934
vl 88.3452
Z 21.238
vl 88.2818
Z 21.674
V1l 88.3544
Z 21.461
V1l 88.4458
Z 20.612
V1l 88.4847
Z 19.623
vVl 88.5515
yA 19.505
V1l 88.5753
yA 18.885
Vi 88.5047
y/ 19.096
V1l 89.2049 (-
/ 17.717
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952901198
952901198
952901199
952901199
952901200
952901200
952901201
952901201
952901202
952901202
952901203
952901203
952901204
952901204
852901205
952901205
8952901206
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SS
S8
58
S8
S8
58
S5
58
88
S8
S8
S8
SS
55
S8
S5
S8
S8
S8
58
S8
58
58
S5
S8
58
S8
S8
S8
S8
SS
S5
58
S8
S8
S5
S8
S8
S8
S5
58
S8
58
SS
88
S8
SS
58
S8
S8
58
S8
388
S5
S8
88
S8
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PT

PT,
PT.
.CPC1

PT

PT.
PT.
PT.
PT.
. TANK1

PT

PT.
PT.
PT.
PT.
PT.
PT.
PT.
PT.
PT,
PT,
PT.
PT.
PT.
.AB

PT

PT.
PT.
PT.
PT.
PT.
PT.
PT,
PT,
PT.
PT.
PT.
PT.
.ERD2
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PT.
PT.
PT.
PT,
PT.
PT.
PT.
PT.
PT,
PT.
PT.
.ERD3
PT.
PT.
PT,
PT.
PT.
PT.
PT.
PT.

PT

PT
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.CPC1

CPC1
CPC1

CPC1l+
CPCl+
TANK1
TANK1

TANK1
TANK2
TANK?Z2
TANK2
TANK2
TANK3
TANK3
TANK3
TANK3
AB
AB
AB
AB

AB
AB+
AB+
ERD2
ERD2
ERD2
ERDZ2
ERD2
ERD2
ERD2
ERD2
ERD2

ERD2
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-ERD2
-ERD2
-ERD2
-ERD2
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-ERD2
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ERD3
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-ERD3
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ERD3
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ERD3+

430.
739880.
289,
739977,
301,
.391

739954

309.
739935,
327,
739910.
325,
739922.
343.
739898.
347.
739903.
" 360.
739884.
227,
740014.
217.
740021.
211.
740038.
. 090
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740031.
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740056.
184,
740045.
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739976.
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739987.
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740030.
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740045,
211.
740042,
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740097,
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740128,
133.
© 740095,
139.
740090.
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740104.
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740093.
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740072.
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285
210
302
950
763
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997
950
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650
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717
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460
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443
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970
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840
274
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143
320

750

147

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz
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343.3102
818016.509
337.3105
818124.258
331.4000
818146.129
325.2730
818174.207
320.3632
818195.425
327.1241
818159.733
322.3854
818180.009
328.0025
818147.778
324.1424
818165.994
327.1738
818191.869
325.2943
818201.690
333.3343
818175.826
334.0249
818170.168
302.4354
818283.290
307.5306
818267.673
324.3426
818191.688
327.0539
818183.144
320.3809
818222.555
324,2258
818213.036
335.1231
818170.679
348.0455
818156.091
341.3613
818200.167
304.5119
818274.843
312.3312
818256.372
326.5750
818224.,474
339.4058
818183.465
334.0324
818190, 259
320.2056
818232.035
313.1457
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Vl 89.2744
Z 16.766
Vil 89.0609
pA 17.262
V1l 89.0454
Z 17.547
Vil 88.1623
Z 18.436
V1l 88.1304
Z 19.295
vVl 88.2212
pA 18.384
vVl 88.1801
Z 19.300
Vl 88.1958
Z 19.245
V1l 88.2249
7 19.304
Vvl 90.2314
Z 17.881
V1l 90.2544
A 17.789
Vvl 90.3058
7 17.512
V1l 90.2629
Z 17.718
Vi 90.2744
Z 18.020
Vl 90.2450
Z 18.091
Vi 90.2250
Z 17.667
Vvl 90.2119
Z 17.830
vVl 90.2311
Z 18.043
vVl 90.3148
Z 17.641
Vvl 50.3056
2 17.520
Vvl 906.3114
A 17.849
Vi 90,4348
A 17.867
V1l 90.2408
pA 18,480
V1l 90,3847
Z 17.843
Vvl 90.4809
Z 17.565
vl 90.3730
Z 17.675
vVl 90.3506
pA 17.627
vVl 90.3824
yA 17.574
V1l 90.3701
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514 952901206 SS PT.ERD3+ N 740074.588 E 818253.165 Z 17.743

515 952901207 SS PT RCP 24IN D 234.940 Hz 13.3307 V1 89.1302

516 952901207 S5 PT RCP 24IN N 740133.206 E 818053.775 Z 12.331 -
{




Path: C:\95290\R5

File:

517
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531
532
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541
542
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544
545
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549
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560
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562
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564
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566
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570
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95290_2 .REC 4

Hoffman & Company Inc
Job No.:95290
Client:METCALF & EDDY
Date:12-13-96
Weather:CLOUDY & COOL
Party Cheif:P.DEATER
Desc:LOCATIONS

Stat. on occupied pt
95290 402 TR TP 402
95290 402 TR TP 402
95290 403 TR TP 403
95290 403 TR TP 403
Sideshots
952901208
952901208
952901209
952901209
952901210
952901210
952901211
952901211
952901212
952901212
952901213
952901213
952901214
952901214
952901215
952901215
952901216
952901216
952901217
952901217
952901218
952901218
952901219
952901219
952901220
852901220
952901221
952901221
952901222
952901222
952901223
952901223
952901224
952901224
852901225
9562901225
852901226
852901226
952901227
952901227
952901228
952901228
952901229
9529001229

TL2
TL2
PT.TL2
PT.TL2
PT.TL2
PT.TL2
PT.TL2
PT.TLZ2
PT.TL2
PT.TL2
PT.TL2
PT.TL2
PT.TL2
PT.TLZ
PT.ERD4
PT.ERD4
PT.ERD4
PT.ERD4
PT.-ERD4
PT.-ERD4
PT.-ERD4
PT.-ERD4
PT.ERD4
PT.ERD4
PT.ERD4
PT.ERD4
PT.-ERD4
PT.~ERD4
PT.ERD4
PT.ERD4
PT,ERD4
PT.ERD4
PT.~ERD4
PT,~-ERD4
PT.-ERD4
PT.-ERD4
PT,ERD4
PT.ERD4
PT.-ERD4
PT.-ERD4
PT.-ERD4
PT.-ERD4
PT.ERD4
PT.ERD4

58
S8
S5
S8
S8
S8
S8
S8
Ss
88
SS
S8
S8
S5
S8
S8
88
88
88
58
S8
S8
58
S8
Ss
S5
S8
S8
58
S8
S8
88
S8
S8
58
S8
S8
58
S8
S8
88
SSs
S8
S8

PT,
PT.

;560

RB/CAP
RB/CAP
RB/CAP
RB/CAP

.a. .

D
dl
N
m
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494.490
0.031
739926.637
1.000020

294,080
739647.155
276.400
739677.811
264.740
739698.389
237.020
739724.933
190.480
739759.390
143.320
739786.088
150.280
739777.945
317.240
740089, 327
293.550
740102.963
252.980
740105, 354
207.010
740087.718
181.120
740075,891
102,700
740026.226
67.550
739994.070
28.530
739947.696
29,920
739956.529
59.710
739986.230
97.160
740018.725
197.970
740074.071
246,030
740088.178
282.620
740092.873
304.260
740071.429

32-

Hz
dq
E

Om

Hz
E
Hz

E

Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
H=z
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
Hez
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E
Hz
E

359.5959
0.000
817877.160
52.1300

109.4257
817968.334
102.0014
817997.338
97.2333
818011.024
96.0820
818001.465
99,1329
817968.190
116.3335
817905.050
136.0437
817855.,486
6.5553
818149.514
0.5158
818111.858
352.5016
818056.217
346.4142
818007.191
342.1730
817979.772
321.5535
817902, 255
304.2609
817873.216
265.2233
817857.926
310.0422
817878.356
311.2041
817880.869
326.2245
817908.144
349,3855
818009.285
356.4438
818062.734
1.4517
818105.724
9.2201
818144.765
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V1 89.4441
VA 16.703
ih 5.410
vVl 88.2638
Z 24.501
V1l 88.3834
A 23.061
Vl 88.0845
Z 22.280
Vvl 88.2320
Z 20.378
vVl 88.2743
A 18.826
V1l B8.4556
pA 16.801
V1l 89.0433
Z 16.137
V1l 89,5046
pA 17.667
V1l 89.4646
Z 17.945
V1 89.5254
VA 17.337
vVl 89.5954
Z 16.820
Vil 90.0306
pA 16.650
V1l 90.0854
Z 16.547
Vi 90.3053
Z 16.206
vVl 91.2645
Z 16.093
V1l 91.0044
Z 16.284
V1l 90.3603
Z 16.187
vVl 90.2104
Z 16.218
Vvl 90.0049
Z 16,767
Vi B89.5247
Z 17.331
V1l 89.4541
pA 17.992
Vvl 89.5103
yA 17,607




