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Dear Mr. Seamans: 

Please find enclosed one copy of the above referenced Workplan document. This 
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Brian J. Bellis, P.G. Jeffrey B. Tyburski 
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1 .O INTRODUCTION 

1.1 Puroose and Scooe of lnvestiuation 

The purpose of this Leaking Underground Storage Tank (LUST) Site Assessment 
Workplan (Workplan) is to serve as a guidance document and procedural manual for 
performing tasks to aid in determining the magnitude and extent of soil and ground- 
water contamination; identifying possible free product accumulation; and assessing 
potential exposure to possible subsurface petroleum-related contaminants in the 
vicinity of Heating Plant Building TC-341, also known as the former Mess Hall Heating 
Plant, Camp Geiger, Camp Lejeune Marine Corps Base. The release was detected 
after petroleum constituents were encountered in soil and ground-water samples 
obtained near the former location of a number 6 heating oil tank of unknown size that 
was reportedly installed around 1941. A 6-inch diameter below ground fuel supply 
line reportedly connected the tank to the adjacent Camp Geiger Fuel Farm which is 
located to the east of the site. The UST and associated pipeline reportedly have been 
abandoned in place. The location of the project site is shown in Drawing 1.1. The 
location of the former USTs with respect to the surrounding area is shown in Figure 
2.1. 

This Workplan was prepared in accordance with the Scope of Work (SOW) developed 
by the Naval Facilities Engineering Command and requirements listed as Tasks I 
through X of the document entitled “Comprehensive Site Assessments at LUST Sites: 
Groundwater Section Guidelines for the Investigation and Remediation of Soils and 
Groundwater” prepared by the Groundwater Section of the North Carolina Department 
of Environment, Health and Natural Resources (NCDEHNR), March, 1993. The 
objective of the Comprehensive Site Assessment is to provide sufficient data to meet 
the requirements of Sections 280.63 and 280.65 of 40 CFR Part 280, Federal 
Technical Standards for Underground Storage Tanks and Sections .0704 and .0706 
of Title 15A, Chapter 2, Subchapter 2N, North Carolina Criteria and Standards 
Applicable to Underground Storage Tanks. 

The project will include the advancement of fourteen soil borings into which twelve 
Type II and two Type Ill monitoring wells will be installed. Samples will be collected 
from the soil borings (soil) and monitoring wells (ground water) as well as from the 
three existing Type II monitoring wells that surround the UST for both on-site and off- 
site laboratory analysis. The on-site laboratory results will be available within 24 to 
72 hours to provide data to assist in determining the location of subsequently installed 
wells. At least three of the Type II monitoring wells will be located crossgradient and 
upgradient of the tank. The remaining Type II wells will be used to assess the 
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horizontal extent of the contaminant plume. One Type II monitoring well will be paired 
with each of the two Type III monitoring wells to evaluate the vertical extent of 
contamination. The first well pair will be located near the downgradient side of the 
UST. The second well pair will be located at the estimated leading edge of the 
contaminant plume. Slug tests will be conducted on three of the Type II monitoring 
wells to evaluate the hydraulic conductivity of the shallow aquifer system. 

2.0 PREVIOUS INVESTIGATIONS, REMEDIATION AND/OR CLOSURES 

A suspected release from the UST was first documented by Law Engineering, Inc. in 
September of 1991 during the investigation of the adjacent Camp Geiger Fuel Farm. 
The study identified the number 6 heating oil UST and associated piping as a potential 
source of contamination. One soil boring was advanced adjacent to the UST to 
provide a preliminary determination as to whether or not the tank had leaked. The 
analysis of two soil samples collected from the boring at 3 to 4.5 feet and 8.5 to 10 
(at ground water) feet BGS detected total petroleum hydrocarbons (TPH) at 8,400 and 
5,100 parts per million (ppm), respectively, by EPA Methods 3550 and 5030 (Law 
Engineering, 199 1). 

Based upon the findings presented by Law Engineering, Inc. a three well site check 
was performed at the subject site by ATEC Associates, Inc. in June of 1992. Results 
of this work are presented in ATEC’s report dated September 24, 1993. Each of the 
three Type II monitoring wells were installed to a depth of 20 feet bgs with 10 feet 
of O.OlO-inch slotted polyvinyl chloride (PVC) screen and 10 feet of PVC riser. 
Ground water was measured between 9 and 10 feet bgs. 

Headspace analysis of soil collected from the three monitor well soil borings yielded 
readings ranging from 0 to 119 ppm. Analysis of three soil samples collected from 
the approximate depth of ground water from each of the three monitoring well borings 
indicated concentrations of TPH (EPA Method 8015) in each sample ranging from 110 
to 2,000 ppm. Analysis of the soil samples for benzene, toluene, ethylbenzene, and 
xylenes (BTEX) detected total BTEX concentrations in MWS-1 and MWS-2 from 155 
parts per billion (ppb) to 5,530 ppb, respectively (ATEC, 1992). 

Ground-water samples were collected from each of the three monitoring wells and 
were also analyzed for BTEX. Analytical results indicated total BTEX concentrations 
of 34 ppb in MW-2. BTEX was not detected in ground-water samples collected from 
MW-1 and MW-3 (ATEC, 1992). 
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Ground-water was measured to flow to the east. The rate of groundwater flow in the 
surficial aquifer was calculated by assuming a porosity of 30 percent, a measured 
water table gradient of 0.005 ft/ft, and an assumed hydraulic conductivity of 0.28 
ft/day for a fine sand aquifer. Based upon this information, a ground-water flow 
velocity of 0.005 ft per day was calculated (ATEC, 1992). 

3.0 SITE DESCRIPTION 

The site description involves the collection of information regarding the history and 
physical characteristics of the site to identify and evaluate known and/or potential 
source(s) of contamination and conditions that will assist in determining, in part, 
sample locations. Potential contaminant migration pathways that may influence 
subsurface contaminant migration characteristics and limit intrusive subsurface 
investigation will also be identified. These typically include the presence of surface 
or near surface features, such as asphalt pavement, surface water impoundments, and 
buried utility lines or storm drains. 

3.1 Area of lnvestiaation 

The site is located east of D Street between Third Street and Fourth Streets. The UST 
included in this study is located approximately 90 feet west of building TC-341 and 
20 feet east of D Street. The exact location of the UST is not clearly marked or 
identified on base drawings but can reportedly be identified as a slight cresting of the 
ground surface. The topography in the vicinity of the site is relatively flat and is at 
an elevation of approximately 15 feet above mean sea level (msl). Most of the area 
is not serviced by storm sewers. Runoff generally travels by sheet flow before 
entering drainage ditches which discharge into Brinson Creek which is located 
approximately 1000 feet northeast of the site. 

3.2 Site History and Ooeration 

The abandoned UST was used to supply number 6 heating oil to a heating plant which 
has since been demolished. The UST was reportedly installed around 1941. An 
underground fuel distribution supply line connected the UST to the Camp Geiger Fuel 
Farm. 
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3.3 Contaminant Source Inventory 

At this time, no determination has been made as to whether the leak occurred from 
the heating oii UST and/or the associated fuel line. Several building structures were 
once located east of the site which have since been demolished and include an ice 
house and a gasoline filling station. The Camp Geiger Fuel Farm also is located east 
of the site. Suspected or known areas of soil and ground-water contamination have 
been documented for these sites, all of which are located downgradient of the study 
area with respect to shallow ground-water flow direction. 

3.4 Water Well Inventorv/Water Supplv 

Six water supply wells are located within a 1 /Z-mile radius of the site and are 
generally located to the northwest. Five of the six wells are located on the perimeter 
of the l/2-mile radius and one is located approximately 800 feet north of the site. All 
of the wells reportedly are installed in the Castle Hayne Formation. 

3.5 Utilitv Survev 

Underground utilities within the project area include underground sewer, water, and 
electric lines. A water line runs parallel to the east side of D Street. The sewer line 
generally runs along the north side of fourth street. The abandoned 6-inch 
underground fuel line to the UST is also expected to still be intact. Underground 
utilities will be located with the assistance of base personnel prior to drilling. 

4.0 SITE CHARACTERIZATION 

The Site Characterization involves the collection of information to characterize the 
physical setting of the project area. Information regarding the geology/hydrogeology, 
topography, and other physical characteristics of the site and vicinity will be evaluated 
to identify conditions that could potentially affect the migration of petroleum 
contaminants. The information available at this time has revealed the following: 

4.1 Recaional Geoloqv/Hvdroaeoloqry 

In the Camp Lejeune area, sediments deposited in marine or near-marine environments 
are about 1,500 feet thick and overlie igneous and metamorphic basement rocks. The 
aquifers of the Camp Lejeune area are the surficial, Castle Hayne, Beaufort, Peedee, 
Black Creek, and upper and lower Cape Fear aquifers. They are separated by less 

4 



permeable clay and silt beds (confining units) that serve to impede the flow of ground 
water between the aquifers (Harried, 1989). 

The surficial aquifer is a series of sediments, primarily sand and clay, which commonly 
extend to depths of 50 to 100 feet. This unit is not used for water supply on the 
Base. The principal water supply aquifer for the Base is the series of sand and 
limestone beds that occur between 50 and 300 feet below land surface. This series 
of sediments generally is known as the Castle Hayne aquifer. The Castle Hayne 
aquifer is about 150 to 350 feet thick in the area and is the most productive aquifer 
in North Carolina. It is a critical water-supply source, not only for Camp Lejeune but 
also for the southern coast and east-central Coastal Plain of North Carolina (Harried, 
1989). 

Camp Lejeune/Camp Geiger is situated in an area where the Castle Hayne aquifer 
contains fresh water, although the proximity of saltwater in deeper layers just below 
the aquifer and in the New River estuary is of concern in managing water withdrawals 
from the aquifer. The aquifers that lie below the Castle Hayne consist of a thick 
sequence of sand and clay. Although some of these aquifers are used for water 
supply elsewhere in the Coastal Plain, they contain saltwater in the Camp Lejeune 
area (Harned, 1989). 

Water levels in wells tapping the surficial aquifer vary seasonally. The surficial aquifer 
receives more recharge in the winter than in the summer when much of the water 
evaporates or is transpired by plants before it can reach the water table. Therefore, 
the water table generally is highest in the winter months and lowest in summer or 
early fall. The hydraulic head in a confined aquifer, such as the Castle Hayne, shows 
a different pattern of variation over time than that in an unconfined aquifer. Some 
seasonal variation also is common in the water levels of the Castle Hayne aquifer, but 
the changes tend to be slower and over a smaller range than for water-table wells 
(Harned, 1989). 

4.2 Site Geolocav/Hvdrocaeoloav and Soils 

Soils encountered in each of the ATEC monitor well locations reportedly consist of a 
surficial brown to gray silty sand to 4 feet bgs which is underlain by a brown to gray 
medium sand to 10 feet bgs. Greenish gray fine to medium sands were encountered 
from 13 to 15 feet bgs, followed by greenish gray to gray medium sands from 18 to 
20 feet bgs. 



4.3 Site Topoaraphv and Other Surface Characteristics 

The project area is at an elevation of approximately 15 feet above mean sea level 
(USGS 1971). The project area is relatively flat. Much of the site consists of open 
grassed areas. The location of the UST reportedly can be identified by a slight crest 
of the ground. 

5.0 POTENTIAL RECEPTORS 

The information collected in sections 2.0, 3.0, and 4.0 will be evaluated to provide 
a preliminary listing of potential receptors that could be affected by the 
known/suspected release of petroleum. Potential receptors of contamination, as 
defined by the North Carolina Division of Environmental Management, include surface 
water bodies, ground water supply wells, and subsurface building structures. 

One water supply well is mapped within 1,000 feet of the site and is located 
approximately 800 feet to the north. Based upon the local groundwater flow 
direction, which is generally to the east to northeast, it appears unlikely for the well 
to be effected by a release from the UST being investigated in this study. 

Brinson Creek is located approximately 1000 feet northeast of the site. Local 
groundwater flow and surfacewater drainage generally flows toward Brinson Creek. 
It is expected that wetlands are associated with this surface water body. 

6.0 SUBSURFACE METHODOLOGY INVESTIGATION 

The major objectives of the subsurface investigation are to (1) define the approximate 
lateral and vertical extent of free product accumulation (if any) and dissolved-phase 
ground-water contamination resulting from possible discharge of petroleum fuels at 
the site; and (2) determine the approximate direction and rate of migration of ground- 
water contaminant constituents at the project site including the identification of 
preferential pathways of contaminant migration. To accomplish this, fourteen soil 
borings will be advanced to install twelve Type II, three Type III monitoring wells. 
Field activities will be performed in adherence to procedures and guidelines contained 
in the project Health and Safety Plan (Appendix A). The specific methods to 
accomplish these objectives are outlined below: 



6.1. Soil Test Borinas 

Fourteen soil test borings will be advanced on the site by a truck-mounted drill rig to 
install twelve Type II and two Type III monitoring wells. Hollow-stem augers will be 
used to advance the soil borings utilizing split spoons for soil sample collection at five- 
foot intervals as described in Section 7.2. 

The on-site geologist/engineer will examine the soils from the borings to obtain 
lithological data to define near-surface geologic conditions and continuously monitor 
soils for evidence of contamination using visual and olfactory methods, and field 
screening using head-space analysis as described in Section 7.1. Special emphasis 
will be placed on visual evaluation of soils by field personnel for evidence of 
contamination since the presence of heavier hydrocarbons characteristically cannot 
be entirely detected by a photoionization detector (PID) or flame ionization detector 
(FID) using the field headspace methods. 

The soil borings for the Type II monitoring wells will be advanced to a terminal depth 
of approximately five feet below the shallow ground-water table. The soil borings for 
the Type III wells will be installed to a maximum depth of 50 feet BGS. If a confining 
unit is encountered within 50 feet BGS, a soil sample will be collected from the 
confining unit for grain size distribution analysis and the boring will be terminated at 
the surface of the confining unit. Boring depths and well configurations may be 
modified slightly based on actual hydrogeological characteristics. The final locations 
of the borings will be subject to subsurface utility clearance. 

6.2 Monitorina Well Desiqn, Installation, and Develooment 

A total of twelve Type II (shallow) wells and two Type III (deep) monitoring wells will 
be installed during the project. The information will be used to obtain data necessary 
to: 

1) further define the lithology beneath the project site; 
21 develop a water-table contour map and determine the direction of 

ground-water flow across the project site; 
3) ascertain the lateral extent and approximate thickness of the free product 

plume, if present: 
4) establish the approximate geometric dimensions (vertical and lateral) of 

the dissolved-phase contaminant plume(s), if present; and 
5) provide for reproducible sampling points in the upper and lower portions 

of the surficial aquifer. 

7 



The assigned well identification numbers for this site are as follows: 

TC-341 MW-4 through TC-341 MW-15 

6.2.1 Monitoring Well Locations 

The locations of the monitoring wells are based upon the results of previous 
subsurface investigations, geologic and hydrologic information, site topography, and 
visual assessment of the site. At least one Type II well will be located upgradient and 
two cross-gradient of the suspected/known source of contamination. The remaining 
Type II wells will be located at downgradient positions to delineate the horizontal 
extent of contamination. The Type III wells will be paired with selected Type II wells 
and will be aligned along the downgradient axis of the suspected plume to ascertain 
vertical components of flow gradient and assess the vertical extent of contamination 
with respect to distance from the source. When the first three monitoring wells have 
been installed in the vicinity of the UST, Law field personnel will conduct a preliminary 
survey of the newly installed and existing wells to provide an updated calculation of 
the approximate direction of shallow groundwater flow. The results will compared 
against those presented in previous reports and assessed to determine if the locations 
of the wells shown in Drawing 2.1 are appropriate. We anticipate that wells will be 
located within the study area shaded on Drawing 2.1. 

6.2.2 Monitoring Well Design and Construction 

The monitoring wells will be constructed of 2-inch diameter PVC, machine slotted well 
screens and 2-inch diameter, Schedule 40 PVC riser pipe, except in traffic areas, 
where Schedule 80 PVC riser pipe will be utilized. Piping will be flush jointed and 
threaded, and wells will be constructed without the use of glue. Sand packs will be 
constructed of washed silica Torpedo sand (ASTM Cl 90). 

The well drilling will be performed by a truck-mounted rig fully equipped for dry auger 
drilling. All wells will be installed by a qualified driller registered in the State of North 
Carolina and well installation will be supervised in the field by an experienced staff or 
project level geologist or engineer specializing in subsurface.investigation. No grease 
or oil will be used on drill pipe joints. iiowever, Teflon tape, Vegetable oil, or 
phosphate-free laboratory detergent such as Liquinox will be used for lubrication, if 
required. . 
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6.2.3 Detailed Monitoring Well Installation Procedures 

The PVC screen and riser pipe used in well construction will be pre-cleaned and 
packaged by the manufacturer. All well casing and screens will be transported and 
stored at the site in original packaging. Personnel handling these items will not handle 
tools or drilling equipment while installing the well. Clean, new disposable latex 
rubber gloves will be worn when handling well screens or casing. Personnel who are 
handling the drilling equipment will not be allowed to handle the well screens or casing 
until a new “clean” pair of gloves are worn. 

The Type II monitoring wells will be installed as follows: 

Boreholes will typically be advanced with 4.25-inch I.D. hollow stem 
auger to a maximum depth of 25 feet BGS or less to intersect the 
shallow water table, collect soil samples, and install the well. The final 
depth of the monitor well soil boring will be determined by installing 
approximately half of the length of the well screen below the water 
table. A total of ten feet of well screen is desired; however, fifteen foot 
sections of well screen may be used if necessary. The length of well 
screen utilized must be consistent throughout the project. The final 
depth of the monitoring wells should take into account seasonal 
variations in the depth to groundwater. 

If “heaving or running” sands are encountered, a 2.5-inch I.D. auger may 
initially be advanced to collect split spoon soil samples followed by the 
4.25-inch I.D. hollow stem auger with a bottom plug. 

Soil samples for chemical analysis will be collected via split spoon 
sampling in accordance with procedures outlined in Sections 4.1.1 and 
4.3 of this Workplan. 

At one well location that is representative of the surficial aquifer, one soil 
sample will be collected in the saturated zone and analyzed for grain size 
distribution to obtain additional information regarding the hydraulic and 
physical properties of the aquifer material. 

The desired sections of 2-inch well screen and riser pipe will be 
assembled and lowered to the bottom of the augers. 



I li, 

0 The lengths of all screen and riser casing sections and bottom plugs will 
be measured and recorded. 

0 Washed silica filter sand will be poured into the augers to construct a 
continuous filter pack within the augers which will extend from 
approximately one foot below the bottom of the well screen to a 
maximum of two feet above the slotted section. The depth to the sand 
pack will be frequently measured through the augers using a 
decontaminated weight attached to a fiberglass measuring tape while 
removing the augers from the boring without rotating them to maintain 
the sand inside the augers as the filter pack is constructed. 

0 A Z-foot-thick bentonite seal will be emplaced above the sand filter pack 
by pouring bentonite pellets through the augers in the manner described 
above if necessary or will be installed directly into the annular space, 
Distilled water will be added to the annular space at ten-minute intervals 
to aid in the hydration of the bentonite seal. The bentonite seal will be 
allowed to hydrate in accordance with manufacturer’s recommendations. 

0 The annular space above the bentonite seal will be tremie grouted from 
the bottom to within approximately 3 feet of land surface with neat 
cement grout. 

0 After allowing the grout to set, the concrete pad and well head cover will 
be installed to complete the installation. 

0 In non-traffic areas, each well head will be protected with three Schedule 
40, protective steel pipes, 3-inch I.D., imbedded in a minimum of 2.5 
feet of 3,000 psi concrete. A security pipe with a hinged locking cap, 
having an embedment depth of 2.5 feet into the concrete, will be 
installed over the well casing. The security pipes will extend 3.0 feet 
above the ground surface and will be filled with concrete and painted 
day-glow yellow or an equivalent. A concrete apron constructed of 
3,000 psi concrete and measuring 5-foot by 5-foot by 0.5 foot will be 
constructed around each well located in non-traffic areas (Drawing 
6.2.3-A). All wells will be secured with a No. 4 brass Master Lock 
padlock. 
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0 in traffic areas, a flush manhole cover will be built into a three foot 
square, concrete collar, which will be 9 inches thick. if the well is 
installed through a paved or concrete surface, the annular space between 
the casing and the borehoie will be grouted to a depth of at least 2.5 
feet and finished with a concrete collar. if the well is not installed 
through a paved or concrete surface, then a concrete apron, measuring 
5 foot by 5 foot by 0.5 foot will be constructed around each well. The 
collar and pad will be constructed of 3,000 psi concrete and will be 
crowned to meet the finished grade of surrounding pavement as 
required. Ail wells will be secured with a No. 4 brass Master padlock 
(Drawing 6.2.3-B). 

l Final well construction details will be provided on the forms included as 
Drawing 6.2.3. 

The Type ill monitoring wells will be installed in two phases, as follows: 

0 The Type iii wells will be constructed in two stages and will be paired 
with a Type Ii monitoring well. The borehoie for the first stage will be 
advanced with 8.25-inch I.D. (12.25-inch O.D.) hollow stem auger 
drilling technique to a depth of approximately 40 feet BGS or to 
approximately ten feet above the first confining layer below the water 
table, which ever is encountered first. 

0 A sample of the confining unit will be collected and analyzed for grain- 
size distribution. 

0 An appropriate number of schedule 40, 6-inch diameter PVC pipe 
sections will be assembled and lowered to the bottom of the augers to 
complete the first stage of the Type iii monitoring well. 

0 The 6-inch pipe will be grouted into place and allowed to set for a period 
of 24 to 48 hours prior to installation of the second stage of the well so 
that the structural integrity of the grout will not be compromised. 

0 Utilizing the roller cone drilling techniques, a 5 7/8-inch diameter hole will 
be drilled through the bottom of the 6-inch outer casing to a terminal 
depth of 10 feet below the 6-inch casing (on top of the confining unit) 
or to a maximum depth of 50 feet BGS if no confining unit is 
encountered. 
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A five foot length of 2-inch diameter PVC screen will be installed at the 
bottom of the boring with 2-inch diameter PVC riser pipe to the surface. 

The lengths of all screen and riser pipe sections and bottom plugs will be 
measured and recorded. 

Washed silica filter sand will be poured into the boring to construct a 
continuous filter pack within the augers which will extend from below 
the bottom of the well screen to a maximum of two feet above the 
slotted section. The depth to the sand pack will be frequently measured 
using a decontaminated weight attached to a fiberglass measuring tape. 

A 2-foot-thick bentonite seal will be emplaced above the sand filter pack 
by pouring bentonite pellets into the borehole in the manner described 
above. 

The annular space above the bentonite seal will be tremie grouted from 
bottom to within approximately 3 feet of land surface with neat cement 
grout. 

After allowing the grout to set, the concrete pad and well head cover will 
be installed to complete the installation. The well head will be completed 
in accordance with the specifications for the Type II wells. 

A vertical separation of at least 15 feet should exist between the bottom 
of the adjacent Type II well and the top of the screened portion of the 
Type III well. 

6.2.4 Monitoring Well Development 

Well development will be performed no sooner than 24 hours after grouting is 
completed for Type II wells or 48 hours for Type III well. Wells will be developed by 
continuous low yield pumping or bailing and the pumps will be set near the bottom 
of each well. As the wells are developed, ground-water turbidity will be monitored 
as an indicator parameter and be noted visually and recorded. Well development will 
continue until the turbidity stabilizes. Monitoring Well Development Worksheets, as 
shown in Drawing 6.2.4, will be used to record the results of the field analyses. 
Water generated during the well development activities will be handled according the 
procedures specified in Section 6.3. 
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6.2.5 Ground-Water Level and Free Product Thickness Measurement 

Prior to well purging for sample collection, water level and free product thickness, 
measurements will be obtained in all monitoring wells at the site no sooner than 48 
hours after completion of well development activities. Measurements will be obtained 
in all monitoring wells at the site on the same day to provide a complete set of 
comparable measurements. These measurements will be used to calculate hydraulic 
gradients, determine direction of ground-water flow at the site, and estimate thickness 
of free product (if present) in the subsurface beneath the site. 

Water level and free product thickness measurements will be obtained using an 
electronic interface probe. The liquid levels will be measured by slowly lowering the 
interface probe into the well. When the probe reaches the water or free product 
surface, the circuit is completed and a buzzer is activated. A constant buzzing 
indicates the presence of free product while an intermittent buzzing indicates water. 
The distance from the surveyed marker on the top of the well casing to either the 
water or free product level is then read off the measuring tape attached to the probe 
and recorded. If free product is present, the thickness will be measured to the nearest 
0.01 foot. Depth to water will also be measured to the nearest 0.01 foot. The 
interface probe will be decontaminated between wells by detergent wash and distilled 
water rinse. A complete set of water level measurements taken on the same day will 
be recorded on the Water Elevation Worksheet (Drawing 6.4). 

6.3 Disposal of Borehole Cuttinqs and Wastewater 

Borehole cuttings will be containerized in a roll-off box at or near the project site. The 
roll-off box will be covered with plastic or tarp at the end of each work day to prevent 
infiltration of rainwater and release of windblown particles. Ultimate disposal of the 
material at a permitted facility will be based on analytical results and/or regulatory 
consultation to ascertain whether the waste material is designated hazardous or non- 
hazardous. Development and purge water will be containerized and removed from the 
site for disposal of an off-site permitted facility. All soil and ground-water will be 
placed in DOT-approved containers and properly labeled prior to any shipment. 
Manifests will be prepared for all waste shipped from the site. 

6.4 Survevinq 

Horizontal and vertical locations of site wellheads will be surveyed in reference to 
mean sea level. Surveys will be supervised by a registered land surveyor. 
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7.0 SAMPLE COLLECTION METHODOLOGY 

The following sections describe the methods that will be utilized to collect soil and 
groundwater samples for this project. All samples will be collected by OSHA-certified 
personnel who are trained and experienced in sample collection procedures. 

7.1 Test Borinq Soil Sample Collection and Field Screenina Methodoloqy 

Field screening will be conducted during drilling of the test borings to determine if 
petroleum hydrocarbons are present in the unsaturated zone and to identify areas of 
suspected near-surface releases. Soil samples for general site characterization will be 
obtained from the test borings at five-foot intervals (or shorter intervals under shallow 
groundwater conditions) starting at 0 to 1.5 feet. The soil samples will be obtained 
using a split spoon sampler driven in general accordance with ASTM D-l 586. Soil 
samples will be classified in the field by an engineer or geologist trained in using 
visual/manual techniques as described in ASTM D-2487 and D-2488. The soils will 
be classified in accordance with the Unified Soils Classification System and a test 
boring record of each borehole will be produced. A sample test boring record used 
for final presentation of test boring data is shown as Drawing 6.1. 

Two soil samples will be obtained from the vadose zone in each boring for field 
screening and laboratory analysis. The first laboratory sample will be obtained from 
2 to 5 feet BGS. The second soil sample will be collected near the water table to 5 
feet above the water table. For Type III wells, the second soil sample will be collected 
from the first few feet of the confining unit (if encountered). If a confining unit is not 
encountered, no sample will be collected from the saturated zone. 

For each collected soil sample, two equal portions will be removed from the splitspoon 
sampler. One portion will be placed into appropriate pre-labeled laboratory sample jars 
with the other portion placed into a pre-labeled, airtight, plastic bag. Soil collected in 
the laboratory jars will be immediately placed on ice. The air tight plastic bag of soil 
will either be placed in direct sunlight (if above 70 degrees Fahrenheit) or on the hood 
or dashboard of a vehicle (with the engine/heater running) to sufficiently heat the 
sample in order to volatilize any petroleum product contained within the soil. After 
several minutes, the vapors contained in the void area within the bags (headspace) 
will be tested with a PID or an FID. The headspace method involves placing a 
consistent amount of a representative soil sample in a zip lock plastic bag. After a 
several minute waiting period to allow volatile organic compounds to vaporize within 
the bag headspace, a portable PID or FID is used to test for the presence of volatile 
organics that are within the detection limits of the instrument. 
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For each site, approximately the first 50% of the soil samples collected by the method 
described above will sent to the on-site laboratory and the remainder will be sent to 
the off-site laboratory. Soil samples that are selected for on-site laboratory analysis 
will be handled and analyzed in accordance with procedures outlined in Section 7.5.2 
of this Workplan. No change in screening or on-site laboratory instrumentation will 
occur during the site investigation in order to enhance consistency of results, unless 
the instrumentation is damaged and needs replacement. 

Analysis for TCLP metals, flash point and pH will be performed on selected soil 
samples which exhibit obvious signs of contamination or high headspace readings. 
These samples will be obtained during the soil boring process. 

All soil samples collected for laboratory analyses will be placed on ice. Soil will be 
placed into containers in the following order in accordance with the type of analyses 
scheduled for that sample: 

Collection Order Bottle Size and Type 

TPH 5030 I Glass Septae Jar. 4 oz. 

TPH 3550 

TPH S W846/907 1 

TCLP Metals 

Amber Glass Wide Mouth/ 8 oz. 

Amber Glass Wide Mouth/8 oz. 

Amber Glass Wide Mouth/8 oz. 

Flash Point Amber Glass Wide Mouth/8 oz. 

PH I Glass or Plastic Wide Mouth/8 oz. 

Total Number of 
Bottles per Sample, 

On-site/Off-Site Labs 

212 

l/2 

1 /I 

NAll 

NA/l 

NA = Not Applicable. Analysis not scheduled for on-site laboratory. 

NA/l 

Preservative 

<4oc 

<4oc 

<4oc 

<4oc 

<4oc 

<4oc 

See Section 8.0 for the specific type and quantity of analyses that will be conducted 
for this project. 
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7.2 Monitorina Well Ground-water Samole Collection 

The ground-water sampling program has been developed to aid in the assessment of 
the magnitude and extent of free product accumulation and dissolved-phase ground- 
water contamination that may be present as a result of petroleum fuel releases at the 
project site. The sampling program will consist of collecting one ground-water sample 
from each of the newly constructed wells and the three existing monitoring wells that 
were recently installed by ATEC. After all monitoring wells have been installed and 
developed, purging and sampling of the three existing and newly installed wells will 
proceed from the least contaminated areas to the highest contaminated areas based 
on observations made during the well installations, measurement of free phase 
product, and distance from the known source of contamination. The sampling 
program will include collection of samples for both on and off-site laboratory analysis; 
field analysis of pH, specific conductance, and temperature; static ground-water level 
measurements; and product thickness measurements. 

The Law Engineering Monitoring Well Sampling and Field Data Worksheet (Drawing 
7.3) will be used to record all measurements made during well purging and sampling 
activities. This form was designed to be used as a checklist and to provide 
documentation for all ground-water sampling activities for each individual well. 

Each well will be purged prior to sample collection to remove potentially stagnant 
water from the well in an effort to collect samples that are representative of the 
surrounding aquifer. A volume of water equivalent to at least three times the amount 
of water standing in the well will be removed from the well during the purging 
process, or the well will be bailed to dryness. Specific conductance, pH, and water 
temperature will be measured periodically during well purging. Wells that can be 
purged to dryness while purging less than three well volumes will be sampled as soon 
as the well has recovered to yield sufficient water volume for a sample. All purge 
water removed from the wells will be disposed of in accordance with procedures for 
disposal of development water as described in Section 6.3 of this Workplan. 

Well purging will be conducted using decontaminated, clear Teflon bailers. New nylon 
rope will be used at each monitoring well location. Care will be taken to prevent 
contact between the rope and the ground during well purging and sample collection. 
Purging techniques will be performed in accordance with standard practices followed 
by comparable professionals working in the petroleum contamination assessment field. 
The volume of water to be purged is calculated using the following equation: 
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V= n?h 
where: 

I.7 = 3.14159 
r = Radius of we/J casing 
h = Height of water column in well (total well depth - 

depth to ground water prior to purging) 
v= Volume of water in well (standing well volume) 

Minimum purge volume = V x 3 

Samples will be collected within 24 hours of the completion of the purging process. 
The following sample handling procedures will apply to all ground-water samples: 

0 Chemical preservatives, if applicable, will be added to sample bottles by 
the laboratory. 

a Sample bottles will be labeled prior to sample collection. 

0 Sample bottles will be filled directly from the Teflon bailer. 

l The pH, temperature, and specific conductance of the sample will be 
measured and recorded. These measurements will be taken from a 
sample decanted into a separate container. Visual characteristics of the 
sample, including the presence of insoluble materials, will be recorded on 
field sampling forms. 

0 Caps will be secured on bottles. 

0 Volatile organic sample containers will be placed in plastic bags and the 
bags sealed. 

All monitoring well ground-water samples collected for laboratory analyses will be 
placed immediately on ice. Ground-water will be collected tind placed into containers 
in the following order based upon the type of laboratory analyses scheduled for that 
sample: 
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Collection Order Bottle Size and Type Total Number of 
Bottles per Sample 

On-Site/Off-Site Lab 

Preservative 

602 I Clear Glass Vial/40 ml I 213 I HCL 

610 I Amber Glass/l Liter Jar I l/2 I <4oc 

8 RCRA Metals I Plastic/l 000 ml I NA/l I Nitric Acid 

NA = Not Applicable, Analysis not scheduled for on-site Laboratory. 

See Section 8.0 for the specific type and quantity of analyses that will be conducted 
for this project. 

7.3 Samole identification 

Prior to collecting each soil and groundwater sample, associated sample bottles will 
be labeled with the following information: 

0 Date and time of sample collection; 
0 Project identification number; 
0 Sample location number; 
0 Initials of person who collected sample; 
0 Type of preservative added to sample; and 
0 Parameter(s) or parameter group to be analyzed. 

Additional specific information, such as sampling interval, may be added. The sample 
location number on the label will correspond to the sample location numbers assigned 
on the field site map. 

7.4 Chain of Custodv and Transoortation Procedures 

Chain of Custody (COC) procedures will be followed to establish documentation to 
trace sample possession from the time of collection until completion of analysis for 
both the on-site and off-site laboratories. In order to accomplish this objective, as few 
people as possible will handle the sample(s) and the sampler will be responsible for the 
care and custody of the samples until they are delivered to the on-site laboratory or 
dispatched for shipment to the off-site laboratory. An accurate record of sample 
collection, transport and analysis will be maintained and documented. 
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The COC Record will be used by personnel responsible for ensuring the integrity of 
samples from the time of collection to shipment to both the on and off-site 
laboratories. The laboratory will not proceed with sample analysis without a correctly 
prepared COC Record and an Analytical Request Form. The laboratory will be 
responsible for maintaining COC of the sample(s) from the time of receipt to disposal. 
COC procedures will be instituted and followed throughout the investigation. 

The COC Record will be signed by each individual who has maintained custody of the 
sample(s). General preparation of the COC Record for samples to be delivered to the 
on-site and off-site laboratories will be as follows: 

0 Samples will be accompanied by a COC at all times. 

0 The COC Record will be initiated in the field by the person collecting the 
sample(s). Every sample will be assigned a unique identification number 
as described in Section 7.4 that is entered on the COC Record. The date 
and time of sample collection will also be recorded on the COC Record. 

0 The COC Record will be completed in the field and will identify the 
project, sampling team, LAW assigned project number, and other 
pertinent project information. 

0 If the person collecting the sample does not transport the samples to the 
laboratory or deliver the sample containers for shipment, the first block 
for “Relinquished By ” will be signed by the 
sampler. 

0 The person transporting the samples to the laboratory or delivering them 
for shipment will sign the Record as “Relinquished By I, 

7.4.1 Off-Site Laboratory 

Collected soil and ground-water samples will be transported on a daily basis by courier 
to Law’s Analytical Laboratory in Pensacola Florida. Prior to the start of the field 
investigation, necessary arrangements will be made with the laboratory to assure 
proper and prompt delivery and log in of the collected samples. Shipment and COC 
procedures are as follows: 
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0 Samples will be packed properly for shipment so that bottles will not 
dislodge and/or break. The samples will be kept cool using either ice 
packs or zip-lock bags full of ice. 

0 Samples will be shipped each day via an overnight delivery service and 
the air bill number will be recorded to facilitate tracking of the package. 

0 The waybill will serve as an extension of the COC Record between the 
final field custodian and receipt in the laboratory. 

0 The COC record will be sealed in a watertight container and placed in the 
shipping container. The shipping container will be sealed with packing 
tape prior to being given to the carrier. 

l The shipping container will be marked “fragile” to notify all handlers that 
special care should be taken in handling the samples. 

7.4.2 On-Site Laboratory 

An on-site mobile laboratory will provide analytical data at accelerated turnaround 
times to assist in determining the placement of sample locations. The mobile 
laboratory will be set up at a location central to other projects concurrently being 
conducted in the area. Relocation of the laboratory will avoided once it is set up since 
moving the laboratory would involve a recalibration of instrumentation which will 
delay the project schedule. Base personnel will pre-approve the proposed location of 
the mobile laboratory. Shipment and COC procedures are as follows: 

l The samples will be packed properly for transport so that bottles will not 
dislodge/and or break. The samples will be kept cool using either ice 
packs or zip-lock bags full of ice. 

0 Once the samples are properly packed, the container will be adequately 
secured for transport to the laboratory. 

0 The COC Record will be maintained as described in Section 7.5. 

Each Site Manager will be responsible for coordinating sample drop off and analysis 
schedules with on-site laboratory personnel. Responsibilities will include, but are not 
limited to, providing notice of the number and type of samples (soil and water) and 
corresponding analyses for each work week and coordinating on-site laboratory 

20 



activities with other Site Managers in order to develop a comprehensive schedule for 
base activities. 

7.5 Eauipment Decontamination 

A decontamination area will be located in an area central to other investigations 
concurrently being conducted in the area. Ail decontamination water will be 
discharged into an oil/water separator. The water supply at the decontamination area 
will be sampled prior to the start of work and analyzed for volatiies (EPA Methods 
602) and PAHs (EPA Method 610). 

7.5.1 Drill Rig 

The drill rig will be cleaned and handled in accordance with the following guidelines: 

0 Drill rigs and all support equipment will be cleaned of excess grease, oils 
and caked-on soil prior to arrival at the site. Equipment which leaks fuel, 
coolant, or lubricants will not be used on site. 

0 Equipment such as pumps and pump lines will be flushed thoroughly 
with potable water prior to use. 

7.5.2 Soil and Ground-water Sample Collection Equipment 

Teflon bailers used for ground-water sampling will be routinely decontaminated and 
stored after each sampling event as follows: 

0 Washed with phosphate-free detergent and tap water using a brush to 
remove any particulate matter or surface film. 

0 Hot tap-water rinse (if available) or distilled or deionized water rinse. 

0 Rinsed thoroughly with a 10% nitric acid mixture. 

0 Rinsed thoroughly with distilled or deionized water. 

0 Rinsed with isopropanol. 

0 Rinsed thoroughly with distilled or deionized water. 

21 



0 Allowed to air dry. 

0 Wrapped completely with aluminum foil and sealed in airtight plastic 
bags. 

Split spoons, submersible well development pump equipment, and other sample 
collection equipment will be decontaminated between sample events as follows: 

0 Tap water rinse. 

0 Washed with phosphate-free detergent and tap water using a brush to 
remove any particulate matter or surface film. 

0 Tap water rinse. 

0 Rinsed thoroughly with distilled or deionized water. 

l Rinsed with isopropanol. * 

l Allowed to air dry or rinse with distilled or deionized water.* 

0 Wrapped completely with aluminum foil and sealed in airtight plastic 
bags or placed on clean plastic if planned for immediate reuse. 

it These items may be excluded in the decontamination process for split spoons. 

Hollow stem augers, rods, and other downhole equipment will be decontaminated 
between borings as follows: 

0 High temperature and pressure water rinse 

0 If noticeable petroleum hydrocarbon film is present, wash with 
phosphate-free detergent and tap water using a brush. 

0 High temperature and pressure tap water rinse. 

l Allowed to air dry. 

0 Placed and covered with clean plastic until next use. 
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7.5.3 Rinsate Sample Collection Methodology 

Water rinsate samples will be collected for QA/QC purposes. Water from the same 
brand or batch of distilled or deionized water that is used in the decontamination 
process outlined above will be used to pour over previously decontaminated split 
spoons, Teflon bailers, and Hydropunch penetrometers. The rinsate water will be 
directly collected into the sample bottles. The number of rinsate samples to be 
collected and corresponding analytical parameters are listed in Section 8.0. The 
analytical results will be used to confirm that equipment decontamination is being 
conducted adequately and that no cross contamination is occurring between sample 
locations. If the rinsate samples reveal the presence of contamination, a sample of 
the source rinsate water will be collected and analyzed for the same laboratory 
parameters. 

7.5.4 Duplicate Sample Collection Methodology 

Soil and water duplicate samples will be collected for QA/QC purposes. The duplicate 
sample will consist of two soil or water samples of equal volume that are collected 
from the same sample location/depth. Each sample will be analyzed for the same 
parameters as outlined in Section 8.0. At least one of the duplicate samples will be 
split between the off-site and on-site laboratories to compare each lab’s analytical 
report with the other. The remaining duplicate samples will be either sent to the on- 
site laboratory and/or to the off-site laboratory to assess the lab’s ability to reproduce 
analytical results. 

8.0 SAMPLE ANALYSIS 

The majority of the samples collected during the investigation will be analyzed by the 
on-site mobile laboratory. The analytical methods for this project are outlined below 
and in the referenced tables for both the on-site and off-site laboratories. 

8.1 Off-Site Laboratorv 

Samples will be analyzed at Law’s Pensacola, Florida and Kennesaw, Georgia 
analytical laboratories. Analytical methods for soils include TPH (EPA Methods 3550, 
5030 and SW 846/9071), TCLP Metals, pH (EPA Method 9045), and flash point. 
Ground-water samples will be analyzed for purgeable aromatics (EPA Method 602) 
and the eight RCRA metals. Grain size analyses will be conducted by Law’s soils 
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laboratory in Raleigh, North Carolina. The number and type of samples to be analyzed 
and the types of analyses to be conducted are summarized in Table 8.1.1. 

8.2 On-Site Laboratory 

Soil samples submitted to the on-site laboratory will be analyzed for TPH (EPA Method 
5030/3550). Ground-water samples will be analyzed for purgeable aromatics (EPA 
Method EPA 602), and polynuclear aromatic hydrocarbons (EPA Method 610). The 
number and type of samples to be analyzed and the types of analysis to be conducted 
are summarized in Table 8.2.1. 

9.0 COLLECTION AND ANALYSIS OF AQUIFER CHARACTERISTICS DATA 

9.1 Sluq Tests 

Subsequent to development of the shallow monitoring wells, an attempt will be made 
to conduct three standard slug tests at three shallow Type II wells which do not 
contain free product. To date, our experience has been that the shallow aquifer at the 
base recovers too quickly allow for accurate measurement of ground-water recovery 
in a shallow well. If this is the case at the project site, then we will rely on grain size 
analysis result and published data to assess the aquifer characteristics at the site. 

Slug tests will be conducted by lowering a solid “slug” into the well and allowing the 
water level to stabilize back to static conditions. The slug will then be quickly 
removed from the well and the rate of water level recovery back to the static level will 
be measured and recorded. This rate will be used to calculate an estimate of the 
hydraulic conductivity of the aquifer immediately surrounding the well screen using 
the method of Hvorslev (1951). The hydraulic conductivity (k) will be calculated as 
follows: 

k = r2 In (L/RI 
2LT, 

where: r = well radius (ft) 
L = saturated sandpack length (ft) 
R = borehole radius (ftt) 
T, = Time required for the recovering water level to be within 37 

percent of the static water level with respect to the total 
drawdown created. 

24 



- : 

- 

-- 

- 

- 
,-- 

- 

- 

- 

-= 

c 

E 

10.0 EVALUATION OF ASSESSMENT DATA 

An evaluation of the data generated during the assessment will be performed to 
establish and map the spatial boundaries of contaminant plume(s) and concentration 
gradients throughout the area. Accomplishment of this objective will aid in; (1) 
identifying contaminant source areas, migration pathways and potential receptors; 
and; if necessary, (2) establishing a basis for corrective action plans. 

The initial step in the evaluation process involves data reduction. Analytical results 
will be reviewed and plotted by sample location on site map. The following data will 
be presented in tabular form: 

l Sampling point identification number (or quality control designation). 
a Sampling date. 
0 Practical quantitation limit. 
0 Reported concentration. 
0 Reported approximate concentration, if below practical quantitation limit. 

A quantitative ranking of constituent concentration/sampling point combinations will 
be performed to identify likely source areas, delineate the approximate boundaries of 
the contamination plume, and establish concentration gradients of detected 
contaminants within the plume. Based on these results, horizontal and vertical limits 
of the plume area(s) and contaminant isopleth contours will be plotted on site maps 
and cross-sections. 

11 .O ESTIMATION OF THE RATE OF CONSTITUENT MIGRATION 

Ground-water travel time or average linear ground-water flow velocity will serve as 
the basis for estimating the rate of contaminant migration at the facility. Ground- 
water flow rates should represent the maximum rate of contaminant migration with 
variations among contaminants due to geohydrochemical processes including 
molecular diffusion, mechanical mixing, sorption-desorption, ion-exchange, hydrolysis 
and biodegradation. However, due to the difficulties associated with estimating the 
effects of many of these processes on contaminant migration rates and the desire to 
produce relatively conservative (higher) estimates, only sorption processes will be 
incorporated into rate calculations. 
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Ground-water flow velocities will be calculated using the following modification of 
Darcy’s Law: 

v= K/n,ldh/dl) 

where: K = Hydraulic conductivity (ft./day) 
ne = Effective porosity (unitless) 
dh/dl = Hydraulic gradient (ft..ft) 

- 

Initial estimates of hydraulic conductivity will be determined from results of grain size 
distribution analyses of soil samples and slug tests. Estimates of hydraulic 
conductivity will be refined based on pumping test data as discussed in Section 9.0. 
Estimates of effective porosity for soils of similar grain size distribution to those at the 
site will be obtained from the literature. Hydraulic gradients will be calculated from 
water level measurements obtained as described in Section 6.2.5. 

- 

Distribution coefficients for metals will be obtained directly from published literature, 
whereas, distribution coefficients for organic chemicals will be calculated from octanol 
water partitioning coefficients and estimates of organic carbon content of the aquifer 
media. Octanol-water partitioning coefficients for organic constituents will be 
obtained directly from published literature. Estimates of bulk density and porosity will 
be determined from results of visual/manual classification of soils and standard 
penetration resistance tests as described in Section 6.1.2. Average velocities of 
contaminant constituents will then be calculated in accordance with the following 

.- equation (USEPA, 1985): 

v, = v/R 

where: vc = Average velocity of contaminant constituent (ft/day) 

ii 
= Average linear groundwater flow velocity /flYday) 
= Retardation fat tor (unitless) 

-- 
12.0 PROJECT SCHEDULE 

c 

A schedule for implementation of the Comprehensive Site Assessment Workplan, 
along with appropriate milestones, is exhibited in Drawing 12.1. One drill rig and Site 
Manager will be dedicated to the site throughout all of its phases of investigation. 
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The site investigation will be scheduled concurrently with other sites on the base. 
Development, purging, sampling and testing of the wells will occur after all of the 
wells have been installed. 
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YW-11. 

LAW ENGINEER IN G 
RALEIGH, NORTH CAROLINA 

DATE. NOV. 1993 D R A W  &# 
DFT CHECK. ,/1jch% SCALE 1"=150' 

ENG CHECK. && 
APPROVAL. JrT 

JOB 475-091 83-01 

DWG. 2.1 
I 

I 

- - ELECTRICAL LINES 
I!! TRANSORMERS 

h 
LL 

REFERENCE JAMES E STEWART AND ASSOC.:SHT l&2 OF 2;9/1$/91:USGS J A C K S O N M U  S0UM.N.C 

Yw-13 . I 

\ 



DRAWING 6.1 

DEITH 
(Ff.) 

,I l-l 

DESCRIPllON ELEVATfON l PEI’XIRATXON - BLOWS/FdXYI’ 
(FT.1 

0 10 20 30 40 60 SO 100 



DRAWING 6.2.2 
Norm Carolma. Oeoartment ot Environment. Heuth. ana Natural Resources 

Division of Enwmnrmnt8I M8fugonnnt - Gfounaw~trr Sectton 
MR0mcELmEaa.Y 

P.O. Box 29535 - Ralelgn. N.C. 27626-0535 
QlJAD.No. .6El?wm 

Phone (919) 733.3221 u Long. Ao- 

Mhweum 
WELL CONSTRUCTION RECORD Bun- 

DRILLING CONTRACTOR: HmmEnL GwlEnl 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: PERMiT NUMBER: 

1. 

2. 

3. 
4. 

5. 

6. 
T 
i 

a. 

WELL LOCATION: (Show sketch of the locauon below) 
Nearest Town: County: 

(ROM. coflwlwwv, or SuMivirim and Lot NO.) OEPTH 
OWNER Flom To 

AOORESS 
(skeet or Rout@ No.) 

Cily or Town st8u 

DATE ORILLEO USE OF WELL -, 
TOTAL DEPTH 
CUl-VNGS COLLECTED YES ) NOc~ - 
DOES WELL REPLACE EXISTING WELL? YES i- h I01 

- STATIC WATER LEVEL Below Top of Casmg: F T.- 

TOP OF CASING IS 
(Us. ‘+- if Abovo Top 01 Casing) 

FT. Above Land Surface’ 

ORIUING LOG 
Fomwewt~ 

l a&tg Tormin8Wd IWI below land rutia is Ills@ unlorr a vuwnca IS irsuod 
In l ccordana with 1SA NCAC 2C .0118 

9. YIELD (gpm): METHOD OF TEST 

10. WATER ZONES (depth): 

I I. CHLORINATION: Type Amount If additional space is needed usa bwk of form 

12. CASING: 

Wall Thicknsu 
LOCATION SKETCH 

Depth Diameter or Welghufl. Waterlal (Show avectlon and distance from at leut two State 

From To - Ft. Roaas. or other map reierence points) 

From To- Ft. 

From To- Ft. 

13. GROUT: 

0epm Mated 

From - To -Ft. - 
From - To -Ft. 

I 4. SCREEN: 

Depm Olametef Slot Size 

Method 

Material 

From - To- n- in. - in. 

From - To - Ft.- in. - in. 

From - To - Ft .,-, in. - in. 

I 5. SAND/GRAVUI PACK: 

16. 

- 
oep@ Size Matertal 

From - TO Ft. 

From - TO- Ft. 

REMARKS: 



LDCXING SlEEL PROTEcTlvE COVER LDCXING SlEEL PROTEcTlVE COVER 
LOCKING WELL CAP LOCKING WELL CAP 

3 PROTEC7lVE STEEL BOLlARDS 3 PROTEC7lVE STEEL BWARDS 
CONCRETE PM CONCRETE PM 

GROUND SURFACE GROUND SURFACE 

: . . 
c3 . ’ ; GROUT 

WELL CASING 

SCREEN 

4 
: . . -. 

-I : CAP ; 
. .: 

,: : 

. .: 

.: : 

. ,: 

.: ‘a 

..: 

.: : 

..: 
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.: 
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THREADED COUPUNG 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

bl-3A 

;((*PPROvAL DWG NO. 6.2.3-A 

QEFERENCE DWGS: II -._--- --- .- ___~ 



CAST IRON MANHOLE COVER 7 

PAVEMENT SURFACE 

CONCRETE 

WELL CASING 

. . 
r.l 

. .*I * GROUT 

: A- LOCKING WELL CAP 

c . . 

. . 
*: 

*. ., 
.: 

. .* . . 
.: *. .. 
,: 
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*. . . 
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. 
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. 
t THREADED COUPLING 

. .I 

:.I 

r II 

IIDRAwN: B 
i , 

TYPE II MONITORING WELL J2h& 
I 

DATE: NOVEMBER 1993 

SCHEMATIC DFI- CHECK: SCALE: NOT TO SCALE1 

ENG CHECK: JOB NO. 475- ._ 
1 

LAW ENGINEERING 
RALEIGH, NORTH CAROLINA 

8-l-3E 

.: . 
. ,: 
,: ‘, 
. .: 
.: . . 
. .: : . .* . .: .: . *:I . ,: . .: 
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IDWG NO. 6.2.3-B 

IIRFFFRFNCF ~wcx! I 
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DRAWING 6.2.A 

)EPTH TO GROUNOWATER (DGWB l/100 FT. (DEPTH BELOW MEASURING POINTI 

vlETHO0 OF WELL EVACUATION TEFLON BAILER OTHER: 

rOTAL VOLUME OF WATER REMOVED 1 I1 0 GAL. CASING DIAMETER Ill. 

:ASING MATERIAL PVC S.S. TEFLON OTHER 

;CREENED INTERVAL (FROM IO PLATE) (DEPTHS BELOW LAND SURFACE - FT.) 

iTEEL GUARD PIPE AROUND CASING YES- NO COMMENTS 

OCKING CAP 

ROTECTIVE POST/ABUTMENT 

‘ONPOTABLE LABEL 

I 

I 

1 

C 

I 

s 

L 

P 

N 

I[: 

;i 

!  

w 

VI 

TI 

K 

; 

YES- NO 

YES- NO 

YES- NO 

) PLATE YES- NO 

;ELL INTEGRITY SATISFACTORY YES - :;a 

IELL YIELD LOW MODERATE HIGH COMMENTS 

RELD ANALYSES 

JRBIOITY’ 

‘VISUAL DETERMINATION ONLY 
11 CLEAR (2) SLIGHT (3 BdOO-TE (4) H#H 

LAW ENGINEERING 
3301 ATLANTIC AVENUE 

RALEIGH, NORTH CAAOLlNA 27604 

MONITORING WELL DEVELOPMENT 
WORKSHEET 

LAW JOB NUMBER MONITORING WELL NUMBER 

SITE NAME 

DATE lMO/DAYlYRl TIME IMILITARY) 

FIELO PERSONNEL 

WEATHER CONDITIONS 

TOTAL WELL DEPTH fTWDI 1 I1 0 FT. (DEPTH BELOW MEASURING POINTI 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE l/l0 FT. 

3ESCRIPTION OF MEASURING POINT 
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DRAWING 6.4 

LAW 6NcilNEERlNo 

3301 ATLANTIC AVENUE 
RALUGH. NORTH CAROLJNA 27604 

ENVIRONMENTAL DEPARTMENT 

MONITORING WELL CASINO AND WATER ELEVATION WORKSHEET 

PROJECT NAME JOB NUMBER 

LOCATION DATE 

3ESCRlPTlON OF SURVEY DATUM 

‘1ELD PERSONN6L 

tiEASURINQ OEVlCElSl 

MEASURINO POINT CALCULATIONS 
DEPTH TO 

WELL 
NUMBER 

I 

ROD 
HElOHT I 

INSTRUMENT ELEV OF 
WATER 

HEIGHT I MEASURING I 
Fl-l 

(Fll Fll POINT (1) 
cm 

ELEV OF 
WATER 

rm 

PRODUCT 
THICKNESS 

WI 

COMMENTS 

(ODOR. WELL COND.. 
PROTECTIVE COVER 

CONDlTlONl 



LAW ENGINEERING 
3301 ATLANTIC AVENUE 

RALEIGH, NORTH CAROLINA 27604 

MONITORING WELL AND SAMPLING 
FIELD DATA WORKSHEET 

LAW JOB NUMBER MONITORING WELL NUMBER 

SITE NAME 

DATE (MOIDAYNRI TIME (MILITARY) 

FIELD PERSONNEL 

WEATHER CONDITIONS 

l-OTAL WELL DEPTH (TWDI 1110 FT. [DEPTH BELOW MEASURING POlNlJ 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 1110 FT. 

3ESCRIPTION OF MEASURING POINT 

IEPTH TO GROUNDWATER (DGWI l/100 FT. (DEPTH BELOW MEASURING POINT) 

mENGTH OF WATER COLUMN (LWCI = TWD - DGW= l/l00 FT. 

INE STANDING WELL VOLUME KiWVI = LWC X 1110 GAL. 

rHREE STANDING WELL VOLUMES = 3XSWV = 1 /I 0 GAL = STANDARD EVACUATION VOLUME 

dIETHOD OF WELL EVACUATION TEFLON BAILER OTHER: 

rOTAL VOLUME OF WATER REMOVED 1 I1 0 GAL. CASING DIAMETER In. 

:ASING MATERIAL PVC S.S. TEFLON OTHER 

;CREENED INTERVAL (FROM ID PLATE) (DEPTHS BELOW LAND SURFACE - FT.1 

;TEEL GUARD PIPE AROUND CASING YES NO COMMENTS 

OCKING CAP YES- NO 

‘ROTECTIVE POST/ABUTMENT YES- NO 

IONPOTABLE LABEL YES- NO 

1 PLATE YES- NO 

VELL INTEGRITY SATISFACTORY YES- NO 

b’ELL YIELD LOW MODERATE HIGH COMMENTS 

flELD ANALYSES 

‘OLUME (1 /I 0 GAL.1 I I I I 

P. COND. (pMHOSICM) I I I 
I 

iATER TEMP. I.‘3 I 
1 I I 

URBIDlr/* 

VISUAL DElZRMlNATlON ONLY 
I) CLEAR (2) SLIGHT (3) MODERATE (41 HIGH 
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l-f EADSPACE ANALYSIS RESULTS 
IU- 
SiTElxlB NAME 

I 
DATE 

SAMPLER NAME I TEMPERATURE 

I 
I I I 
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4932 
LAW EWUIROWYEWTAL. MC. CHAIN OF CUSTODY REI CORD DRAWING 7.5.1 

NAME OF FACILITY. 
INFORMATION 

__ 

NPDES NUMBER 
STREET ADDRESS. __ 

I 
‘b-f=- 

I 

t I I I I j&EN*ImE, I I I I 
w.3umna nmq I I 

bBBURDN: ORIGINAL AND YEUW COPIES ACCOMPANY SAMPLE SHIPMENT TO IABORATOFiY. 
Pb4K COPY RETAINED BY SAMPLERS. YELLOW COPY HETAINEO BY LABORATORY. 

‘SOURCE CODES 
- RECOVERY WELL - RW NPDES DISCHAAGE - ND 

ACRA MONITORING WELL - Uw DRINKING WATER - DW 
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DRAWXNG 7.5.1 

Law Environmental, Inc. 
7215 Plne Forest Road 

Pensacola, Florida 32526 
904/944-9772 

Analytlcai Request Form 

To: Attn: 

From: 
(Branch/Company Name) (Dept or Name) 

COC Number: 

Project Name: 

Date Shipped: 

Project Number: 

Date results requested: 

Sample 
ID 

Analysis 
Requested 

Detection Sample 
Limits Req. 

I nTe 
Method 

- .-.-.- __. --_.~ _ ~. 



FIGURE 12.1 PROJECT SCHEDULE 

BUILDING TC-341 
l- 

End 
1993 -- - 
Nov Task Name Start 

~-- ~___. ~_~ - 
-ASK 1 Ott/l 5/93 

Work.Plan / H&S Plan Prep. Ott/l 5193 ._~ __---- 
Work Plan Due Octl29l93 

-ASK 2 Jan/26194 

Soil Sampling/Well Installation Jan126194 

-ASK 3 Febl04l94 --__ 
Surveying Febl08l94 ._____- 
Well Development Febl04l94 

Well Sampling Febll 1 I94 - --- 
rASK 4 Jan/26194 

On-Site Lab Analysis Jan/26194 __- 
Off-Site Lab Analysis-soil Febl04l94 

Off-Site Lab Analysis-water Febl05/9! 

rASK 5 Febll5l94 

Data Analysis/Draft Report Feb/l5/94 __-- 
Draft Report Due Marl22194 

rASK 6 Febl22% 

Navy Review Period (projected) Febl22/94 

Final Report Marl23194 -- 

Dee -- Jan Mar Feb 

Octl29l93 
Octl29l93 
Octl29l93 
Febl04l94 
Febl04l94 
Feb/l5/94 
Feb/08/94 
Febl08l94 ~~~__ 
Febll5l94 
Marl09194 
Febl08l94 
Febll8l94 - 
Marl09194 
Marl31 I94 
Marl3 1 I94 
Marl22194 ____ 
Apt07194 
Marl23194 
Aprl07l94 

T -- 

1--- 
I----.- 

L 

Milestone n Summary w 
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TABLE 8.1.1 

SAMPLE ANALYSIS SUMMARY TABLE HEATING PALNT BUILDING TC-341 
OFF-SITE LABORATORY 

. Included with 3550/5030 analysis 



TABLE 8.2.1 
SAMPLE ANALYSIS SUM’MARY TABLE HEATING PLANT Bl.flLDlNG TC-341 

ON-SITE LABORATORY 

QUANTITY FOR 
ON-SITE LAB 
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APPENDIX A 

HEALTH AND SAFETY PLAN 



HEALTH AND SAFETY PLAN 
SOIL AND GROUND WATER ASSESSMENT ACTIVITIES 

HEATING PLANT BUILDING TC-341 
MARINE CORPS AIR STATION 

CAMP LWEUNE, NORTH CAROLINA 

lsstJed: Decembw 2,1993 
Navy Contract No. 62470-93-D4020 

Law Engineedng Job No. 475-09183-01 

Law Engineeing, Inc. 
Rddgh,NorthCWOllM 



HEALTH AND SAFETY PLAN 
SOIL AND GROUND WATER ASSESSMENT ACTIVITIES 

PROJECT: LJSA, Heating Plant Building TC-341 
LOCATION OF SITE: Camp Lejeune Marine Corps Air Station 
LAW JOB NO. 475-09183-01 
CLIENT: United States Navy - Atlantic Division 

REVIEW AND APPROVAL 

Principal Engineer 

Project Manager 

W. Douglass Dixon, P.E. 

Brian J. Bellis, P.G. 

DATE OF PLAN PREPARATION 

December 2, 1993 

DATES OF PLANNED FIELD ACTIVITIES 
January 22, 1994 through February 28, 1994 

SAFETY MEETING CONDUCTED: (LOCATION) (DATE): 

EMERGENCY PHONE NUMBERS 

Hospital: Building No. NH1 00 
Off-site hospital route is shown on attached Drawing 1. 

ON BASE OFF BASE 
Hospital: 451-4551 577-2243 
EMS: 911 346-6760 
Fire: 911 455-8080 
Police: 451-4555 455-l 472 
Operator: 451-l 113 0 
Information: 451-l 115 411 

Principal Project Professional: W. Douglass Dixon, P.E. (919) 876-0416 
Health and Safety Officer: Hope Williams (919) 876-0416 
Law Engineering Contact: Brian J. Bellis, P.G. (919) 876-0416 
Activity Contact: Tom Morris (919) 45 l-5063 

Location for on-site emergency gathering will be determined during Site Safety 
Meeting. 



DESCRIPTION OF POTENTIAL HAZARDS 

-Fire or explosion 
-Exposure to petroleum fuels through inhalation, skin absorption or ingestion 
-Vehicular traffic 

PERSONNEL ACCESS 

Personnel who attended LAW’s site safety meeting and are authorized to enter this 
site: 

1) 7) 
2) 8) 

3) 9) 
4) 10) 
5) 11) 
6) 121 

Other personnel authorized to enter on a limited basis with an escort: 

1) 
2) 

PLANNED FIELD ACTIVITIES 

Install twelve Type II and two Type III monitoring wells, one 6-inch pumping well, 
advance 10 Hydropunch penetrometer probes, develop monitoring wells, collect 
soil and ground-water samples, conduct slug and pumping tests, and survey well 
locations. 

MONITORING PROCEDURES 

Ambient air monitoring for the presence of volatile organic compounds with a 
photoionization detector (PID) or organic vapor analyzer (OVA) will periodically be 
performed in the work area. Testing will be conducted for approximately three minutes 
at a minimum of one test per hour or at other times when site conditions (e.g. evidence 
of free product, increase in detectable odors, site workers sensitivity) exhibit the need 
for additional testing. In the event that ambient PID/OVA readings exceed a level of 50 
ppm for more than one-half of any three-minute testing interval, the work area will be 
evacuated pending additional testing. The action level of 50 ppm represents the 
permissible exposure limit (PEL) for naphtha and coal tars as established by the 
Occupational Safety and Health Administration (OSHA) and the threshold limit value for 
butanol. If further testing reveals that ambient air contains volatile organic compounds 
in excess of 50 ppm, respirators designed for removal of toxic organics will required for 



all site workers. Should concentrations exceed 1000 ppm, all site work will cease and 
the site will be evacuated pending guidance from the Corporate Health and Safety 
Officer. 

DECONTAMINATION (Petroleum products) 

Skin - wash with soap and water 
Clothing - wash with detergent and rinse thoroughly 
Equipment - steam clean or detergent wash 

MEDICAL SURVEILLANCE 

Avoid frequent or prolonged skin contact. Monitor skin and eyes for dermatitis, allergic 
reaction, and eye irritation. If these or other symptoms develop, seek qualified medical 
attention. Workers with histories of liver, kidney, or nervous disorders should be advised 
as to possible increased risk. 

Symptoms of Acute Exposure to Volatile Organics: High vapor levels can cause irritation 
of the respiratory tract, headaches, nausea and mental confusion. Loss of consciousness 
occurs with very high concentrations. Liquid contact with skin may cause defatting, 
drying and irritation. Both vapor and liquid phases are irritating to the eyes. 

EMERGENCY PROCEDURES (Petroleum products) 

Skin - 
Inhalation - 

Eyes - 

Ingestion - 

wash with soap and water, rinse well 
move to fresh air at least 50 feet upwind from vapor source. Seek 
qualified medical attention. 
flush for a minimum of ten minutes with clean water while holding 
eyes open. Seek qualified medical attention. 
do not induce vomiting. If conscious, give water or milk to drink. 
Seek qualified medical attention. 

HEATSTRESS 

Symptoms of heat stress include pale, cool or moist skin, exc.essive sweating, dizziness, 
nausea, and muscle spasms. Symptoms of heat stroke include red, hot and unusually 
dry skin, reduced perspiration, nausea, dizziness or confusion, rapid pulse rate and coma. 

To prevent heat stress, adjust work schedule, provide shaded rest areas, and maintain 
body fluids. 



CLOTHING AND PROTECTIVE GEAR** 

Nitrile rubber gloves, latex gloves, steel-toes boots, protective eyewear, hard hats, and 
hearing protection and respirator shall be available at the work site. 

+ “The Project Manager or the Principal Professional should be contacted prior to changes 
in personal protective equipment usage. 

IN THE EVENT OF PERSONNEL INJURY 

Provide basic first aid procedures as required and-note time and circumstances of injuries. 
In the event of serious injury, the base hospital may be used (Drawing 1). Minor injuries 
and non-emergency cases should be treated off-base at Carteret General Hospital, 3500 
Arendell Street in Morehead City. Notify Health and Safety Officer and Principal Project 
Professional. 

IN THE EVENT OF POTENTIAL OR ACTUAL FIRE OR EXPLOSION 

Evacuate the area immediately. Assemble in the predesigned area and conduct a head 
count of all personnel. Notify fire department. DO NOT attempt to fight the fire. Notify 
Project Manager. 

WORK PRECAUTIONS 

1) 

2) 

3) 

4) 

5) 

6) 

No smoking, eating, drinking or chewing of gum or tobacco products while 
on the site. Avoid hand to mouth contact. A designated smoking and 
break area may be established off-site. Any such facility must be a 
minimum of 100 feet from any vapor source and shall be tested for 
flammable gasses and vapors at the start of work and prior to scheduled 
break periods each day. 

Hard hats, safety glasses and steel-toed boots are required to be worn at 
all times during drilling activities. Persons exposed to vehicular traffic will 
wear warning vests. 

When the potential exists for skin contact with liquid hydrocarbons, 
impervious gloves and foot coverings are required to be worn. 

Decontamination of equipment, clothing and personnel shall be in 
accordance with the previous section entitled “Decontamination”. 

Personnel must wash all exposed skin areas with soap and water before 
departing the site or going on break. 

Prior to the start of work, all LAW employees and Subcontractor personnel 
shall be briefed on the contents of this plan by the LAW Field 
Representative. . 



FIELD REPRESENTATIVE SUMMARY 

During the work covered by this Safety Plan, there were: 

-No observed violations of the Safety Plan provisions. 

-The following violations of the Safety Plan provisions (give details in space below and 
indicate corrective action taken for each violation noted). 

Signature 
Field Representative 

Date 

Attachments 

Drawing 1 Hospital Route Map 

--.-- 

._ _. . . - - . ..* . _-- 



EASE AND OFF-BASE HOSPITAL LOCATIONS 
BUILDING TC-341 

MARINE CORPS AIR STATION - CAMP LEJEUNE. NORTH CAROLINA 
CONTRACT NO. 62470-93-D-4020 

” I 1 I 

LAW ENGINEERING II RALEIGH, NORTH CAROLINA - I 
I I 

/*L DATE: NOVEMBER 1993 JOB: 475-09183-01 

SCALE: DWG: 1 

DRAWN: &p’ &/j,qy 

DFT CHECK: 

ENG CHECK: 

APPROVAL: 



APPENDIX B 

SOIL TEST BORING RECORDS 
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DESCRIPTION l PENETRATION - BLOWS/FOOT 

0.0 

1.c ) Topsoil (medium to dark brown slightly silty fine 

3.5 
Light tan with omngc brown mottling clayey fine 
SAND to slightly clayey fm sand. (SC) 

8.5 
8.8 
9.2 

---------- 
-  - r  .  I  

I  

I Light gray slightly silty medium to coarse SAND. 1 
GM) I 
bGgi siigiiy ~il~&d& G co&& %fb: - - - - ’ 
GM) 

13.5 

15.0 / 

~__---___--____--___------ 
Medium to dark gray slightly silty fine SAND. 

>(SM) 

REMARKS 

.- 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Consmtction Records for details. 
*Weight of hammer 

- 
.= 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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MW-4 
March 1, 1994 
475-09183-01 
TC-341 

@AGE i 0F i I 



DEFl’H 
m.1 

DESCRIPTION 0 PENETRATION - BLOWS/FOOT 

0.0 

I.0 

3.5 

8.5 

13.5 
14.5 
15.0 

Topsoil 

Dark brown slightly silty fme SAND. (SM) 

Light to medium gray clayey fme SAND. (SC) 

--_-----__---------------. 
Light to medium gray clayey fme SAND. (SC) 

,Very dark gray slightly silty fine SAND. (SM) 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Construction Record for derails. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBRBVIATIONS USED ABOVE 
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BORING NUMBER I MW-5 
DATE DRILLED March 1, 1994 
PROJECT NUMBER 475-09183-01 
PROJECT TC-34 1 



DEFlX 
(FT.1 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

0.t 

l.C 

3.5 

8.5 

Topsoil. dark brown sliahtlv silty fine SAND. 
,(Sh;l) 

I- . 

Brownish tan clayey fine SAND. (SC) 

~---------~~--------______ 
Brownish tan to light gray clayey tine sand to 
silty clayey fme to medium SAND. (SC) 

Tan slightly clayey, slightly silty fme to medium 
SAND. (SM) 

REMARKS: 
Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 

SEE KEY SHEET FOR BXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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0 10 20 30 40 60 80 100 
- 

hORING NUMBER MW-6 
DATE DRILLED March 1, 1994 
PROJECT NUMBER 475-09183-01 
PROJECT TC-34 1 

PAGE i OF 1 I 



DEPTH 
(FT.1 
r 0.0 

3.5 
4.a 

8.5 

9.8 

13.5 

15.0 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

,Topsoil I 
\Bmwnish tan slightly clayey fine SAND. (SM) / 
Brownish tan fine sandy CLAY. (CL) 

Bro..htanfm-.y cLAy.(cL) -  -  -  -  -  -  -  -  -  

\  /  

Gray and yellowish brown slightly silty fme to 
medium SAND. (SM) 

Brownish tan clayey fine SAND. (SC) 

Orange slightly silty fm to medium SAND. (SM) 

---------------------- 
&&brown slightly silty fme SAND. (SM) 

REMARKR 
Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREWATIONS USED ABOVE 
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DESCRIPTION 0 PENETRATION - BLOWS/FOOT 

0.t 
O.! 

3.: 
4.c 

8.5 
9.3 

13.5 
14.0 
15.0 

,Topsoii 
Dark brown slightly silty fme SAND. (SM) 

lGray and orange slightly fme sandy CLAY. (CL) 
Light gray slightly silty fme SAND. (SM) 

Grayish brown slightly silty fine sandy CLAY. 
\(CL) I 
Dark gray to tan to black slightly silty fine SAND. 
(SM) 

-------------------------. 
Grayish brown slightly silty fme to coarse SAND. 

‘jS_M) 

- 

-- 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Consauction Record for details. 

- 

SEE KEY SHEJZ FOR EXPLANATION OF 
- SYMBOLS AND ABBRJZVIATIONS USED ABOVE 
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NG NUMBER MW-a 
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DEPTH 
W-1 

0.0 
0.3 

3.5 

8.5 

13.5 

18.5 

20.0 

23.5 

28.5 

30.0 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

\Topsod I 
Medium to dark gray slightly silty fme SAND. 
(SW 

----~--~~--~~---~----~--~~ 
Light brownish tan silty fine to medium SAND. 
(SW 

_--___---__--------------- 
Very light gray slightly silty to silty fine SAND - 
<SM) w%h shell f~gmknts~ 
V+ l&h; it$/ ;li;htlys;ty to silty 61; gAk6 - - - - - 
(SM) with shell fragments. 

_----------~---------~---- 
Light gray slightly silty fme to very coarse SAND 
(SM) with shell fragments. 

_______-____----_--------~ 
Light gray slightly silty fine to coarse SAND (SM) 
with shells/shell fragments. 

l:.::: 
:. ‘:; .’ : . .: .’ :- ... ..‘_’ :. ‘: 

:1 

1’ . 
: .’ .’ . 

0 10 20 30 40 60 80 100 

*WH 

28 

40 

Boring terminated at 30.0 feet. Type III 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 
*Weight of hammer 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

BORING NUMBER I 
\ 

MW-9 
DATE DRILLED March 3, 1994 
PROJECT NUMBER 475-09183AIl 
PROJECT TC-34 1 
PAGE i 0F i I 
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DEPTH 
(FT.1 

.O 

5- 

5 

5- 

O- 

0. 

3. 

8. 

13. 

15.1 

A 
B 
n 

DESCRJPTION 

’ ’ Emp 

0 PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 
Tan and brown silty to slightly silty fme SAND. 
(SW 

~~~~_~---_--_-~----~~--~~~ 
Yellowish brown to tan silty to slightly silty fine 
SAND. (SM) 

---__-____-__-_~---~-----~ 
Orange brown silty fme to coarse SAND (SM) 
trace of pebbles. 

EbiARKS: 

loring terminated at 15.0 feet. Type II 
monitoring well installed upon boring c:3@etion. 

See Well Construction Record for detauy. 
*Weight of hammer 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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12 

7 

*WH 

- 

BORING NUMBER 

/ 

MW-10 
DATE DRILLED March 3, 1994 
PROJECT NUMBER 475-09183-01 
PROJECT TC-34 1 1 
PAGE 1 OF 1 
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DEPTH 
(ET.1 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

0. 
0. 

3. 

a. 
9.: 

13.: 
14.: 
15.t 

0 
5 

5 

!  

5 

I 
2- 

5 _ 
3 -\ 
3 

7 

,Topsoil 
Tan and dark bmwn silty to slightly silty tine 
SAND. (SM) 

Medium gray, yellowish brown and dark brown 
clayey fine SAND. (SC) 

-------------------------. 
Tan and dark brown slightly clayey fine SAND. 

\(SC) 
Orange brown and tan slightly silty to silty fine to 
very coarse SAND. (SM) 

-------------------------. 
Orange brown and tan slightly silty medium to 

,very coarse SAND. (SM) --_-----~~-------------, 
v.$ 

\ 
dark grayish brown slightly silty fine SAND. 

GM) I 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Consauction Record for details. 

SEE KEY SHEEi’ FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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DEPTH 
;-= (ET.1 

-  

-  

-  

- - .  

- -  

I  

-  

-  

DESCRIPTION l PENETRATION - BLOWS/FOOT 

10 20 30 40 60 
,Topsoil I 
Black and dark tan siightly silty fme SAND. (SM) 

------__--__---_---------- 
Tan to.yellowish brown slightiy silty to silty fine 
to coarse SAND. (SM) 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Const~ction Record for details. 
*Weight of hammer 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

- 
. . 

: 
‘. :. .,’ : 

: 
..’ 
.’ : . 
..‘: 

: 

[ 

_:: 
: . .; 

.’ : . . . _:. 
: 
@ 

,. : 
:. .’ 

_:_ 
: ‘: 

.’ : . .,’ 

.’ : . ..’ 

4 

.’ : . 
_. _’ 

: . . _:_ 

- 

l 

0 

@ 

- 

BORINGNUMBER I 
\ 

MW-12 
DATE DRILLED March 7, 1994 
PROJECTNUMBER 475-09183-01 
PROJECT TC-34 1 
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DEPTH 
- _- (Fr.) 

0 

DESCRIPTION 0 PENETRATION - BLOWS/FOOT 

60 80 I 

8.5 
9.a 
9.5 

13.5 

15.0 

/  

- 
4 

‘ 

F 6 4 Q : . . ,  

.  .  .  : . . ,  

:_ : . ,  .  

I 
. : :  : ‘,‘. :. _. _’ 

r :  _’ : _. .  : 1 . . : . . : . 2 _’ _. :. _. 2 

I ,Yellowish brown slightly clayey fme SAND. (SC) 
Yellowish brown fine sandy CLAY. (CL) 

Brownish tan slightly silty fme to medium SAND. 
(SW 

------------------------- 
sh tan slightly silty fme to coarse SAND. 

rownish orange fine sandy CLAY. (SC) 
Dark gray slightly silty fine SAND. (SM) 

------------------------- 
Light gray to dark gray slightly silty fine SAND. 
(SW l 

RlwARK& 
Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Construction Record for derails. 
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BORINGNUMBER MW-13 7 
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SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 



DEPTH 
m-4 

0. 

9: 

3. 
4.1 

8.. 

13.i 

15.f 

0 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 
,Topsoil 

Dark brown and tan slightly silty fine SAND. 
(SW 
Yellowish brown fine sandy CLAY. (CL) 

\Yellowish iu-l G sand;cLAy. cci; - - - - - - 

Yellowish brown and tan slightly silty fme SAND. 
(SW 

-------------------------. 
Light gray to light brown slightly silty fine to 
coarse SAND. (SM) 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 
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BORING NUMBER 

I 
MW-14 

DATE DRILLED March 8, 1994 
PROJECT NUMBER 475-09183-01 
PROJECT TC-34 1 
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DEPTH 
m-.1 

0.0 
0.5 

DESCRIPTION l PENETRATION - BLOWS/FOOT 

DBEM:T 10 203040 

,Topsoil 
Orange brown clayey fm SAND. (SC) 

/ 

3.5 
4.0 ,Yellowish brown fme sandy CLAY. (CL) / 

Yellowish brown and tan slightly silty fine SAND. 
(SW 

8.5 ---------__-----~~~~~~~--~ 
Light gray slightly silty fine to coarse SAND. 
(SW 

18.5 __________---------------- 
19.3 Dark ~rav sliahtlv sihv fine SAND. (SM) 

‘_ _ -= z _ ‘- _-_ _-_ - - - - - 1- - - - - - - - / 
Light grav slightly silty fine SAND (SM) with - _ 
shill fragments. - 

23.5 

28.5 

30.0 

_--------~~~~--- 
iii& iray slightly-s& ftne to coarse SAND (SM) 
with shell fragments. / 

Boring teminaccd at 30.0 feet. Type III 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBRJZVIATIONS USED ABOVE 
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BORINGNUMBER 

/ 

MW-15 
\ 

DATE DRILLED March 8, 1994 
PROJECT NUMBER 475-09183~1 
PROJECT TC-341 
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DEPTH 
m.1 

0.1 
0.1 

3.: 
4.f 

8.1 

13.! 

15.t 

s - 

j - 

)- 

DESCRIPTION l PENETRATION-BLOWS/FOOT 

10 20 30 40 60 
,CilWTl 

/ 
Tan and dark brown slightly silty fme SAND. 
(SW 

Yellowish brown clayey fine SAND. (SC) ---__I 
ikht imj and ~e~o%hb~~n--&&i~ clayey 
fine SAND. (SC) 

Tan sl/ghtly silty fme to coarse SAND. (SM) 

-------------------------- 
Orange brown slightly silty fine SAND. (SM) 

L 

REMARKS: 

Boring terminated at 15.0 feet. Type II 
monitoring well installed upon boring completion. 
See Well Construction Record for details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

. . : : ‘. : 
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'BORINGNUMBER MW-16 
\ 

DATEDRILLED March 8, 1994 
PROJECTNUMBER 475-0918341 
PROJECT TC-34 1 
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DEPTH 

(FT.1 

0.0 

DESCRIPTION 

D NEl!!HpT 
_._ 
0.5 [, TODSO~~ r \ * 

Light brown to dark brown slightly silty fine 
SAND. (SM) 

3.5___-_--_-__-__-__--------- 
Light gray and yellowish brown slightly silty to 
silty fme to medium SAND. (SM) 

8.5 ----------------------- -- 
Light tan slightly silty fine to coarse SAND. (SM) 

I 13.5 ------------------------- 
Light brown slightly silty fme SAND. (SM) 

L 

1 

Boring terminated at 15.0 Feet. Type II 
monitoring well instakd upon boring completion. 
See Well Construction Record For details. 

SEE KEY SHEET FOR EXPLANATION OF 
SYMBOLS AND ABBREVIATIONS USED ABOVE 

0 PENETRATION - BLOWS/FOOT 

10 20 30 40 60 80 100 
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APPENDIX C 

GRAIN SIZE DISTRIBUTION 
HYDRAULIC CdNDUCTlVlTY CALCULATIONS 

._-.-. 





GRAIN .SI 
.5 . . 

: :: :: 

:: :: 
200 100 10.0 1.0 0.1 0.01 0.001 

GRAIN SIZE - mm 

Test %+75mm % GRAVEL X SAND % SILT 1 X CLAY 

D 3 0.0 0.0 59.0 41.0 

LL PI 435 40 050 030 015 DiO CC cu 

D 0.28 0.11 0.09 

MATERIAL DESCRIPTION uses AASHTO 

l MW7 (SOIL) 8. S-10 

Project No .: 475-09183-01 Remarks: 

Project: TC-341 

l Location: MW7 (SOIL) 8.5-10 

Date: 03- 14-94 

GRAIN SIZE DISTRIBUTION TEST REPORT 

LAW ENGINEERING Figure No. 3 



jjR/qFT 
Y YY YY y Y 

GRAIN.SIZE DISTRIBUTION TEST REPORT 

GRAIN SIZE - mm 

Test %+75mm % GRAVEL % SAN0 % SILT % CLAY 
4 0.0 0.3 85.5 8.5 5.7 

MATERIAL DESCRIPTION 
’ MW9 (SOIL) 20-21.5 

‘ro ject No .: 475-09 183-O 1 

‘ro ject: TC-341 

1 Location: MW9 (SOIL) 20-21.5 

late: 03- 14-94 

GRAIN SIZE DISTRIBUTION TEST REPORT 

LAW ENGINEERING 

uses I AASHTO 

Remarks: 

Figure No. 4 



--------------------------------------------------------------------------- 

LX ..: 03-14-94 
?roject No.: 475-09183-01 
?roject: TC-341 
=============Pxr .~-==--=======----IF----,,,, -------=- =-=-=--=== 

____--------------------------------------------------------------------------- 

Sample Data ______-___-___----_------------------------------------------------------------ 
"&cation of Sample: MN9 (SOIL) 20-21.5 
;ample Description: MN9 (SOIL) 20-21.5 
'p3S Class:, Liquid limit: 
.&HTO Class: Plasticity index: .____-------------------------------------------------------------------------- 

Notes _____----_--------------------------------------------------------------------- 
{emarks: 

Fig. No.: 4 
_------------------------------------------------------------------------------ 

Mechanical Analysis Data 
------------------------------------------------------------------------------- 

Initial 
>ry sample and tare= 468.51 
Jare = 0.00 
Drx sample weight = 468.51 

le split on number 10 sieve 
*- c sample data: 

Sample and tare = 91.57 Tare = 0 Sample weight 7 91.57 
Cumulative weight retained tare= 0 

'are for cumulative weight retained= 0 
Sieve Cumul. Wt. Percent 

retained finer 
0.375 inches 0.00 100.0 

: ;o 
1.18 99.7 

10.85 97.7 
# 20 5.46 91.9 
# 40 8.47 88.6 
# 60 17.40 79.1 
#. 140 77.00 15.5 
# 200 78.26 14.2 

------------------------------------------------------------------------------- 

Hydrometer Analysis Data 
,------------------------------------------------------------------------------ 
leparation sieve is number 10 

Percent -# 10 based on complete sample= 97.7 
Veight of hydrometer sample: 91.57 
lalculated biased weight= 93.74 

Automatic temperature correction 
Composite correction at 20 deg C 3-4.9 

.-ien-iscus correction only=-1 

. -.-. .--- -- 



Specific gravity of solids= 2 
:r l aAlAoff v -*ific gravity correction fa 

Jmeter type: 152H Effective depth Ii31 16.294964 - 0.164 x F&I 

Elapsed T-p I 
time, min deg C 

2.0 20.0 
5.0 20.0 

15.0 20.5 
42.0 21.5 
89.0 22.5 

268.0 24.0 
1279.0 23.0 

------------------- 

Actual 
reading 
18.0 
17.0 
15.0 
12.0 
10.0 

8.0 
7.0 

,-------- 

Corrected K RID 
reading 
13.1 0.0136 17.0 
12.1 0.0136 16.0 
10.2 0.0136 14.0 

7.4 0.0134 11.0 
5.6 0.0132 9.0 
4.1 0.0130 7.0 
2.8 0.0132 6.0 

------------------------- 
Fractional Components 

Eff. Diameter Percent 
depth mm finer 
13.5 0.0355 13.9 
13.7 0.0226 12.9 
14.0 0.0131 10.8 
14.5 0.0079 7.9 
14.8 0.0054 6.0 
15.1 0.0031 4.3 
15.3 0.0014 2.9 

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

:vel/Sand based on #4 sieve 
-d/Fines based on #200 sieve 
-P 75rnm. = 

; SILT = 8.5 
0.0 % GRAVEL= 0.3 % SAND = 85.5 

% CLAY = 5.7 

185= 0.32 D60= 0.193 D50= 0.168 
)30= 0.1278 D15= 0.09047 DlO= 0.01113 

cc = 7.6208 Cu = 17.2982 



‘., A 
I LAW ENdlNEERlNG 

3301 ATLANTIC AVE. JOB NAME -lk 7-c-jYl 
P.O. BOX 18288 
RALEIGH, NC 27819 SUBJECT 
919-8760416 

GEOTECHNICAL. ENVIRONMENTAL BY n DATE 7-i3-?Y 
L CONSTRUCTION MATERIALS 
CONSULTANTS 

,_‘. 9, 
CHECKED BY /- DATE g-/3- ‘? + 
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GRAIN SIZE DISTRIBUTION TEST REPORT i ." . . . .lu .E, 55 

200 100 10.0 1.0 0.1 0.01 0.001 
GRAIN SIZE - mm 

Test %+75mm % GRAVEL % SAND % SILT % CLAY 

' 4 0.0 0.3 85.5 8.5 5.7 

reject No.: 47 

Voject: TC-341 

b Location: MW9 (SOIL) 20-21.5 

LAW ENGINEERING Figure No. 4 



===s===x -SW=-- mzP13uIIII -w- -pT-==pIas 

GRAIN SI TEST DATA Test No.: 4 --------------------------------------------------------------------------- 
l 03-14-94 

Project No.: 475-09183-01 
Project: TC-341 
--_------------------------------------------------------------------------- ---------------------- 

Sample Data 
------------------------------------------------------------------------------- 
Location of Sample: MW9 (SOIL) 20-21.5 
sample Description: MW9 (SOIL) 20-21.5 
JSCS Class:. Liquid limit: 
AASHTO Class: Plasticity index: 
_------------------------------------------------------------------------------ 

Notes 
------------------------------------------------------------------------------- 
Yemarks: 

Fig. No.: 4 
------------------------------------------------------------------------------- 

Mechanical Analysis Data 
_------------------------------------------------------------------------------ 

Initial 
)ry sample and tare= 468.51 
'are = 0.00 

Dry sample weight = 468.51 
@ le split on number 10 sieve 

- sample data: 
aaiple and tare = 91.57 Tare = 0 Sample weight = 91.57 
Cumulative weight retained tare= 0 

lare for cumulative weight retained= 0 
Sieve Cumul. Wt. Percent 

retained finer 
0.375 inches 0.00 100.0 
#4 1.18 99.7 
# 10 10.85 97.7 
# 20 5.46 91.9 
# 40 8.47 88.6 
# 60 17.40 79.1 
# 140 77.00 15.5 
#' 200 78.26 14.2 

,-------------------________________I___--------------------------------------- 
Hydrometer Analysis Data 

eparation sieve is number 10 
Percent -# 10 based on complete sample= 97.7 
Weight of hydrometer sample: 91.57 
'alculated biased weight= 93.74 

&utomatic temperature correction 
Composite correction at 20 deg C p-4.9 

eniscus correction only=-1 



Specific gravity of solids= 2. 
Specific gravity correction fa 

.ometer type: 152H k,fect&@$l~294964 - 0.164 x Rm 

Elapsed Temp I Actual 
time, min deg C reading 

2.0 20.0 18.0 
5.0 20.0 17.0 

15.0 20.5 15.0 
42.0 21.5 12.0 
89.0 22.5 10.0 

268.0 24.0 8.0 
1279.0 23.0 7.0 

Corrected K 
reading 
13.1 0.0136 
12.1 0.0136 
10.2 0.0136 

7.4 0.0134 
5.6 0.0132 
4.1 0.0130 
2.8 0.0132 

Rm Eff. Diameter Percent 
depth mm finer 

17.0 13.5 0.0355 13.9 
16.0 13.7 0.0226 12.9 
14.0 14.0 0.0131 10.8 
11.0 14.5 0.0079 7.9 

9.0 14.8 0.0054 6.0 
7.0 15.1 0.0031 4.3 
6.0 15.3 0.0014 2.9 

~--------------------~~~~~~~-~~~~~~--~~-~~~~~~~~~~~~~-------~~~~~~~~~~~~~~~~~~~ 

Fractional Components 
~--------------------~~~~~~---~~-~---~~--~~~~~~~~~~~------~~~~~~~~~~~~~~~~~~~~~ 
;ravel/Sand based on #4 sieve 
Sand/Fines based on #200 sieve 
% + 75mm. = 0.0 % GRAVEL = 0.3 % SAND = 85.5 
b SILT = 8.5 % CLAY = 5.7 

D85= 0.32 D60= 0.193 D50= 0.168 
330= 0.1278 D15= 0.09047 DlO= 0.01113 
3c = 7.6208 Cu = 17.2982 



.lAW ENGI#EERiNt’ 
1 SOILS LABORATORY ASSreiNMENTS 

PRIORITY 

DEPT. # 
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APPENDIX D 

WELL CONSTRUCTION RECORDS 



I ,, ,I, / I U,l, I ,, 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law EnPaeru 

DRILLER REGISTRATION NUMBER: 332 

Minor9Jdl 

9JJincdD 
HasdrEnt 

STATE WELL CONSTRUCTlON 
PERMIT NUMBER: MW-4 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: 

2. 
_- 

3. 
4. 
5. 
6. 
7. 

TC-341 Camp Giener 
(Road. Community. or Subdiion Jnd Lot No.) 

OWNER Tl.S- Marine hrns 

ADDRESS CamD LeJeune 
(Street or Route No.) 

Jacksonville NC 
City or Town StJt9 Zip Code 

DATE DRILLED 3-l-94 USE OF WELL MonitrorinP 
TOTAL DEPTH -, 
CUTTINGS COLLECTED YES q NOE 
DOES WELL REPLACE EXISTING WELL? YES r; 

- 
NOa 

STATIC WATER LEVEL Below Top of Casing: FT. 

8. 
(Use ‘+* if Above Top of Casing) 

TOP OF CASING IS 2.0 FT. Above Land Surface’ 
l C8JlnQ Terminated ~t/Or kbW Ind JurfJa iJ ihgJi UnlOJJ J VJriJnCJ iJ issued 

DEPTH 
From TO 

0.0 13.0 

In accbdanco with 1 S& YCAC ZC .0118 \. I . 
'3. 
IO. 

YIELD (gpm): N/A METHOD Of,IEST 
WATER ZONES (depth): 

11. CHLORINATION: Type 

12. CASING: 
LOCATION SKETCH 

WJii ThiCkIXSS 

Depth Diameter or WeighVFI. Material (Show direction and distance from at least two State 

FromLTo 3.0 Ft. 2” SCH 2 Roads, or other map reference points) 

13. 

14. 

15. 

From To- Ft. 

From To- Ft. 

GROUT: 

Depth Material Method 
From 0.0 TO &FF Concrete Cast-in-Place 

From -, To - . 

SCREEN: 
Depth Diameter Slot Size Material 

From 3 * o To .&!?- Ft 2 ” - in. 0 mOl.Oin. PVC 

From -To- Ft.- in. - in. 

From -To- Ft. - in. - in. 

SAND/GRAVEL PACK: 

Depth Size Material 

From 3.n TO lh Ft. ,TnrnPdn Srrnrl 

From To Ft. 

16. REMARKS: 

DRILLING LOG 
Fo~IJ~~o~ D~~c@on 

SPP att&d 

N/A Amount N/A I f  additional space is needed use back of form 

See Report 

I 00 HEREBY CERTlM THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND, THAT PROVIDED TO THE WELL OWNER 

+&4-y 
DATE 



N”.h~~~~~~~~~~~~~~~~~~ QUIU),NO: =--y;~.m 
Phone (919) 7;3-&21 La LOW. 

Mhwawl 
WELL CONSTRlJCTlON RECORD Bashco6 

DRILLING CONTRACTOR: Law Engineering Headrba GW4EfIt: 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: Mw-5 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: Onslow 

TC-341 Camp Gieger 
(Road. cbmnuruty. or SubdMhn and Lot No.) 

2. OWNER U.S. Marine Corps 
_- ADDRESS Camp LeJeune 

(Street or Route No.) 
Jacksonville NC 

Cily or Town State Zip Code 

3. DATE DRILLED 3-l-94 usE=FwELj Monitoring 
4. TOTAL DEPTH 13.0 
5. CUTTINGS COLLECTED YESB NO( 
6. DOES WELL REPLACE EXISTING WELL? YES /- 

- 
NOI3 

7. STATIC WATER LEVEL 8elow Top of Casing: FT. 
(Use *+I if Above Top 01 Casmg) 

8. TOP OF CASING lS~1.9 FT. Above Land Surface’ 
* Casing Torrninated Nor bebw Ind surfrco is illegal unless s vsri8nce 18 issued 

In sccordsnco with 1 SA NCAC ZC .Ol 18 
YIELD (gpm): N/A METHOD OF T;,y N/A 

,J. WATER ZONES (depth): 

DEPTH 
Fmm To 

0.0 13.0 

DRILLING LOG 
Forma~~~Ooac@on 

See attached 

11. CHLORINATION: Type N/A Amount hTlb 
12. CASING: 

Wall Thickness 
DeDtb Diameter or WeighVFt. Matenai 

If  additional spats is needed use back of form 

LOCATION SKETCH 

(Show direction and distance from at least twu State 

From o a’ T; 3.0 Ft. 2” -ti!i& - Roads. or other map reference points) 

From To- Ft. 
From To- Ft. 

13. GROUT: See Report. 

From 0.0 Z?Z-Ft. 

Material Method 
Concrete Cast-in-Place 

From / To -Ft. 

14. SCREEN: 

-Pm Diameter Slot Size Material 

From - 3.0 To13.0 Ft 2 in. o.010 in. PVC 

From -To- Ft.- in. - in. 

From -To- Ft.- in. ~- in. 

I 5. SAND/GRAVEL PACK: 

Depth Sue Material 

From 2.0 - Tol4.0 Ft. TorpedoA 

From To Ft. 

REMARKS: 



WELL CONSTFWCTlON RECORD 

DRILLING CONTRACTOR: Law Engineering 

DRILLER REGISTRATION NUMBER: 332 
STATE WELL CONSlRUC7lON 
PERMIT NUMBER: MW-6 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville county: Onslow 

TC-341 Camp Geiger 
(Rod. corNnulllty, or t3uMihh and Lot No.) DEPTH 

2. OWNER U.S. Marine Corps Fmm To 

ADDRESS Camp LeJeune 0.0 13.0 
(SIrsa or Route No.) 

Jacksonville NC 
City or Town StrtS Zip Code 

3. DATE DRILLED 3-l-94 USE OF WELL l&x&z&& 
4. TOTAL DEPTH 13.0 
5. CUl-flNGS COLLECTED YESE NO( 
6. DOES WELL REPLACE EXISTING WELL? YES c NOG 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

8. TOP OF CASING 
l Casing Tormlnatod sffor 

IS la9 
(Use l +. if Above Top of Casmg) 
FT. Above Land Surface’ 

below Ind surlsa is illogti unioss I v~ana IS iSSUOd 

In accordma wtth 15A NCAC 2C .0118 
YIELD (gpm):N/A METHOD OF TEST N/A 

I 0. WATER ZONES (depth): N/A 

DRILLING LOG 
Fomuion b=@at 

See attached 

11. CHLORINATION: Type N/A Amount N/A I f  additional space is needed use back of form 

12. CASING: 
LOCATION SKETCH 

Wall Thickness 
Depth Diameter or Weight/R. Matsnal (Show direction and distance from at least two State 

Fromn.nTo .?.n Ft. 3” ScIFThn Roads, or other map reference points) 

From To- Ft. 
From To- Ft. 

13. GROUT: 

Depth Materd Method 
From 0-O _ z x;F ‘Oncrete Cast-in-Place 

From - - . 
14. SCREEN: 

Depth Diameter Slot Size Materiel 
~~~~ 3.0 To 13-O R 2” in. 0-01oin. PVC 

From -To- Ft.- in. - in. 
From -To- Ft.- in. ,- in. 

I 5. SAND/GRAVEL PACK: 

See Report. 

Depth Sue 
M23 

From 
2.0 To 14.0 Ft Torpedo -. 

From To Ft. 

:. REMARKS: 

I DO HEREBY CERTll=Y THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1 SA NCAC 2C, WELL 

CONSTRUCTlON STANMRDS. ANO, THAT A COPY OF RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 



Nonh Carolina - Department of Environment. 

Mhar8un 
WELL CONSTRUCTlON RECORD mcodr 

DRILLING CONTRACTOR: Law Engineering HeewEnL WI. Elk-. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: MW-7 

1. WELL LOCATION: (Show sketch of the locabon below) 
Nearest Town: Jacksonville Coutlty: Onslow 

TC-741 Ce 
(Road. corml~. or l3uuvkh and IAt No.) DEPTH 

2. OWNER U.S. Marine Corps From To 

.- ADDRESS Camp LeJeune 0.0 13.0 
(Street or Routs No.) 

Jacksonville NC 
City or Town SIMS Zip Code 

3. DATE DRILLED 3-l-94 USE OF WELL Monitoring 

4. TOTAL DEPTH 13.0 

5. CUlTlNGS COLLECTED YES r;;? NOI- 
6. DOES WELL REPLACE EXISTING WELL? YES c 
7. STATIC WATER LEVEL Below Top of Casing: 

;$z 

(Use ‘+. if Above Top of Castng) 

8. TOP OF CASING IS 1.9 FT. Above Land Surface’ 
l Casing Tormlnrtod at/or bdow lend rurfro ir Ilkgal unloor 8 vananw is issued 

In rccordanm with 1 SA NCAC ZC .0118 
, YIELD (gpm):N/A METHOD ONF/LEST N/A 

I 0. WATER ZONES (depth): 

DRILLING LOG 

FomubanOac@on 
See attached 

11. CHLORINATION: Type N/A Amount N/A I f  additionai space is needed use back of form 

12. CASING: 
. . 

LOCATION SKETCH 
Wall Thickness 

DeDth Diameter or Weight/F!. Material (Show direction and distance from at least iwo State 

From-To ?.n Ft. 7” d s 
From To- Ft. 

From To- Ft. 
13. GROUT: 

Depth Maternl Method 
From 0.0 To XFt. Concrete Cast-in-Place 

From / To -Ft. 
14. SCREEN: 

Depth Diameter Slot Size Material 
From 3.0 To 13.0 Ft 2” in. O-010 in. PVC 

From -To- Ft.- in. .- in. 

From -To- Ft.- in. - in. 
I 5. SAND/GRAVEL PACK: 

-Pm Sue Material 

From 2.0 To 1 Ft. TnrnPdO .Snnd 
From To Ft. 

;. REMARKS: 

Roads. or other map reference points) 

See Report. 

I 00 HEREBY CERTFY THAT THIS WELL WAS CONSTRUCTED IN ACCOAOANCE WITH 1!5A NCAC 2C. WELL 
CONSTRUCTION STANDARDS. ANO, THAT A COPY 0 

PROVIOED TO THE WELL OWNER. 



North Carolina - Oeparwnsnt of Envimnment. He 
Division of Envimnfnentai Managwnent - 

P.O. Box 29535 - Aaleigh, MC. 
~i$jgpiJZ~~ vQw*m FoRoyzE’ 

Phone (919) 7334221 LaL Lonp. w 

Mhaksm 

WELL CONSTRUCTION RECORD Buincoh 

DRILLING CONTFIACTOR: Law Engineering -Ellt. GWl. &It-. L 
STATE WELL CONSTRUCTION 

DRILLER REGISTRATION NUMBER: 332 PERMITNUMBER: Mw-8 

1. 

2. 

3. 
4. 
5. 
6. 
7. 

8. 

WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville Counly: Onslow 

Tc-?lrl Camp Cievpr 
(Road. conmnmlcy. or t3uwMiM and Lot NO.) 

OWNER U.S. Marine Corps 

ADDRESS Camp LeJeune 
Mreet or Routs No.1 

DEPTH 
From TO 

0.0 13.0 

Jacksonville NC ' 
City or Town Stats Zip Code 

DATE DRILLED 3-l-94 USE OF WELL Monitoring- 
TOTAL DEPTH 13.0 
CUTTINGS COLLECTED YES r;;l NO1 
DOES WELL REPLACE EXISTING WELL? YES r 

- 
NOE 

STATIC WATER LEVEL Below Top of Casing: FT. 
(Use .+. if Above Top ol Casmg) 

TOP OF CASING IS flush FT. Above Land Surface’ 

DRILLING LOG 

Formamnthao@on 
See attached 

l Casing Terminated at/or bekw Iand l urfro is illegti unlooo 8 var~ana io hued 
In rcoord~a with 1 SA NCAC 2C .0118 

YIELD (gpm): N/A METHOD OF TEST N/A 

J. WATER ZONES (depth): N/A 

11. CHLORINATION: Type N/A 
12. CASING: 

Amount N/A If additional space IS needed use back of form 

Wall Thickness 
LOCATION SKETCH 

Depth Diameter or WeighuFt. Materlai (Show air&on and distance from at least two State 

From o-0 TdL Ft. 2” SCH 40 PVC 3oads. or other map reference punts) 

From To- Ft. 

From To- Ft. See Report 
13. GROUT: 

WJm Material Method 
’ From - - 0.0 To 2.0 Ft. Concrete Cast-in-Place 

From / To -Ft. 

14. SCREEN: 

Depth Diameter Slot Size Material 
From 3.0 To 13.0 Ft 2” in. 0.010 in. PVC -- 
From -To- Ft.- in. - in. 

From -To- Ft.- in. - in. 

15. SAND/GRAVEL PACK: 

Depm Sue Material 

From 2.0 To- Ft.- Snnri 
From To Ft. 

REMARKS: 

I 00 HEREBY CERTlN THAT THIS WELL WAS CONSTRUCTU) IN ACCORDANCE WITH 1 SA NCAC 2C. WELL 
CONSTRUCTlON STANDARDS. AND, THAT A COPY OF IHI PROVIDED TO THE WELl OWNER. 



Nadh Carolina - Department of Environment, th 
Division of Emfirotunentd MaMgOIVW 

i!E 
ro 

P.O. BOX ass - Raleigh, N. 6 
Phone (919) 733-3221 

WELL CONSlRlJCTlON RECORD 

DRILLING CONTRACTOR: Law Engineering HaswEnt Gwt Mr I 
STATE WELL CONSTRUCTION 

DRlLLER REGISTRATION NUMBER: 332 PERMIT NUMBER: Mw-9 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: Onslow 

TC-341 Camp Gieger 
(Road, co mnumty. or SuMhim and Lot No.) DEPTH DRILLING LOG 

2. OWNER U.S. Marine Corns From To Forma&n Ouuiph 
_- ADDRESS Camp LeJeune 0.0 32.0 See attached 

(Street or Route No.) 
Jacksonville NC 

City or Town Stntb Zip Code 

3. DATE DRILLED 3-3-94 USE OF WELL Monitorinn, 
4. TOTAL DEPTH 32.0 

5. CUTI-INGS COLLECTED YES IT NOf- 
6. DOES WELL REPLACE EXISTINGWELL? YES f- NOK 

- 7. STATIC WATER LEVEL Below Top of Casing: Ff. - 
(Use ‘+. if Above Top ol Casmg) 

8. TOP OF CASING IS 2.0 FT. Above Land Surface’ 
. Casing Tormlnatod at/or botow land surfaa i8 Illegal unlooa a vanana 18 iawed 

In eccordena with 1 SA NCAC 2C .0118 

YIELD (gpm):N/A MkTHOD OFN;:ST N/A 
J. WATER ZONES (depth): 

11. CHLORINATION: Type N/A Amount N/4. I f  additional space IS needed use back of form 

12. CASING: 
LOCATION SKETCH 

Wall Thickness 
Depth Diameter or Weigh#Ft. Malerlal (Show direction and distance from at least two State 

Fromll.nTo 33.n Ft. 6,” - - iloaas, or other map reference points) 

From O-O To27.0 Ft.2” %bitQ- PVT: 

From To- Ft. See Report 

13. GROUT: 

Depth Material Method 

From 0.0 To 3.0 Ft. Concrete ast In Place 
From 0.0 - T&2.0 Ft.h;t;;;fo;;;nE ireiie 

14. SCREEN: 

Depth Diameter Slot Size Material 

From PVC 27.0~0 32.&t 2” in. O.OlOin. 

From -To- Ft.- in. - in. 

From -,To - Ft.- in. .-~ in. 

I 5. SAND/GRAVEL PACK: 

Depth Size Material 

From 24.5 T073.0Ft.TornP_dn A 

From To Ft. 

REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANOARDS. AND, THAT A 



1in8 - Department of Etironmen. th. 
Division of Enwronmuvtd Muugomnt uv 

P.O. Box 29535 - Raleigh. N. If? 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineering L 
STATE WELL CONSTRUCTlON 

DRILLER REGISTRATION NUMBER: 332 PERMlT NUMBER: M-M-10 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville county: Onslow 

TC-341 Camp Gieger 
(Rosd. Comm~llry. or !hMivbb and Lot No.) 

2. OWNER U. S. Marine Corps 
: ADDRESS Camp LeJeune 

DEPTH DRILLING LOG 
From To Forma- Ouuipdn 

13.0 0.0 See attaaed 
(Street or Rouv No.) 

Jacksonville, NC 
City or Town Slat0 Zip Code 

3. DATE DRILLED 3-3-M USE OFWELL MonitqEiag 
4. TOTAL DEPTH 13.0 
5. CUTTINGS COLLECTED YES1 NO1 
6. DOES WELL REPLACE EXISTING WELL? YES c NOE 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

(Use .+. if Above Top of Casmg) 
8. TOP OF CASING IS 1.95 FT. Above Land Surface’ 
l Casing lormlnstd Nor bdow Imd l urfro io illogti unlooo l vwiwca is iSNod 

. Inaccordanawith15ANCACZC .0118 
YIELD (gpm):N/A METHOD OF TEST N/A 

I 0. WATER ZONES (depth): N/A 

_- . -  I .  

11. CHLORINATION: Type N/A Amount N/A I f  additional space is needed use back of form 

12. CASING: 
LOCATION SKETCH 

Wail Thickness 
Depth Diameter or WeiqhVFL. Material (Show direction and distance from at least two State 

From o So To3.0Ft. 2” -48 Roads. or other map reference points) 

From To- Ft. 

From To- Ft. See Report. 

13. GROUT: 
Material 

From OS0 :??%Ft. 

Method 
Concrete Cast-in-Place 

From / TO -Ft. 

14. SCREEN: 

DepM Diameter Slot Size Material 

From ?Tr. To 1? Ft 2” in. - O.Ol@. PVC 

From -To- Ft.- in. - in. 

From -To- Ft.- in. .- in. 

15. SAND/GRAVEL PACK: 

-Pm Sue Material 

From 2-o - To 14.0 Ft. Toruedo Sand 

From To Ft. 

5. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE Wl-tH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND, PROVIDED TO THE WELL OWNER. 



North Carolina - Oeoartmrnt of Environmenr. h. 

PP 

Nditd d+u&+ mn- 
Division of Envtmnmentat Management 0 

P.O. 80x 29535. Raleigh. N. . 
Phone (9191733-3221 I& Lonp. I 

WELL CONSTRUCTlON RECORD 

DRILLING CONTRACTOR: Law Engineerinp 

Mfllw9asm 

Buincab 
l-bsderelL Wl~Et&-. 

STATE WELL CONSlRUCTlON 
DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: MM-11 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: Onslow 

2. 

3. 

T&341 Camp Gieger 
(Rod. Convnuruy. or SuMividan snd Lot No.) DEPTH 

OWNER U.S. IQ&p Cnros From TO 

ADDRESS Camp LeJeune 0.0 13.0 
(Strew or Routs No.) 

Jacksonville NC 
City or Town SIti Zip Cods 

DATE DRILLED 3-b-94 USE OF WELL Monitor;inP 
4. TOTALDEPTH 13.0 
5. CUll7NGS COLLECTED YES(xi NOE 
6. DOES WELL REPLACE EXISTING WELL? YES c Nor;;- 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

1.95 
(Use l +. if Above Top of Casing) 

8. TOP OF CASING IS FT. Above Land Surface’ 
- Casing Torminatod at/or bobw Ind surfro ia Illegal unlou 8 vanana IO irwod 

in accordant with 1 SA NCAC 2C .0118 

IO. 

11. 
12. 

13. 

YIELD (gpm):N/A MElHOD OF TEST N/A 

WATER ZONES (depth): N/A- 

DRILLING LOG 
%lna8on~ 

Se@ attached 

CHLORINATION: Type .N/A Amount +&- If additional spsce is needed use bad of form 

CASING: 

Depth 
Walt Thickness 

LOCATION SKETCH 

Diameter or WeighVFt. Maternal (Show direction and distance from at least two State 

From-To ?n Ft. 7” -a Roads, or other map reference pomts) 

From To- Ft. 
From To- FL See Report 

GROUT: 

Depth Material Method 

From 0.0 To 2.0 Ft. Concrete Cast In -* - P -Place 

From / To -Ft. 
14. SCREEN: 

Depth Diameter Slot Size Material 
From 3.0 To 13.0 Ft 2” -- in. 0.010 in. PVC 

From -To- Ft.- in. - in. 

From -To -Ft.- in. in. 

15. SAND/GRAVEL PACK: 

-Pm Size Material 

From 2-o To 14.Ft. Torpedo Sand 

From To Ft. 

. REMARKS: 

I DO HEREBY CERTIM THAT THIS WELL WAS CONSTRUCTU) IN ACCORDANCE WflH 15A NCAC 2C, WELL 
CONSTRUCTlON STANDARDS. AND, THAT A COPY OF THIS HAS B=fRovID= TO THE WELL OWN= 



5 - Raleigh, N.~KUM53 
rnollb (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Law Engineerinp 

DRILLER REGIBTRATION NUMBER: 332 

p4ssduE"L awlzie: I 
STATE WELL CONSTRUCTlON 
PERMIT NUMBER: MM-12 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: Onslow 

TC-341 Camp Gieger 
(Rod. tinvmsuy. or !AMidon snd Lot No.) DEPTH 

2. OWNER- Cores From To 
_- ADDRESS Camp LeJeune 0.0 13.0 

(Skset or Route No.) 
Jacksonville NC 

City or Town SIptb Zip Code 

3. DATE DRILLED 3-7-94 USEOF WELL Monitor- 
4. TOTAL DEPTH 13.0 
5. CUTTINGS COLLECTED YESm NO( 
6. DOES WELL REPLACE EXISTINGWELL? YES /-- 

- 
NOE 

7. STATIC WATER LEVEL Below Top of Casing: FT. 
(Use .+. if Above Top of Cwng) 

8. TOP OF CASING IS 2-o FT. Above Land Surface’ 
l Casing Torminatod at/or b&w Isnd surfao II Illogsl unlosr a varisncs iS iSauSd 

In sccordance with lSA.@~C 2;zoD oF TEST 
1. YIELD (gpm): 

N A 

10. WATER ZONES (depth): N/A 

DRILLING LOG 
Forma~onChem@n 

See attached 

11. CHLORINATION: Type N/A 
12. CASING: 

Amount N/A I f  additional space is needed use back of farm 

Depth 

LOCATION SKETCH 
Wall Thickness 

Diameter or Wefgh~Fl. Matsrlal (Show direction and distance from at least two State 

From 0.0 To 3.0 Ft. 7” -413 Roads, or other map reference points) 

13. 

14. 

15. 

6. 

From To- Ft. 
From To- Ft. 

GROUT: 

-Pm Material Method 

From 0.0, ;; xz Concrete Cast-in-Place 

From - - . 
SCREEN: 

Depth Diameter Slot Size Material 
~~~~ 3.0 in. O-010 in. PVC To 13.0 Ft 2” 

From -To- Ft.- in. - in. 

From .-To- Ft.- in. _ in. 

SAND/GRAVEL PACK: 

Depth Size Material 

From 2.0 TO 1L.II Ft. TnrnPdn - 

From To Ft. 

See Report. 

I DO HEREBY CERTlFV THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1SA NCAC 2C. WELL 
CONSTRUCTION STANDARDS. ANO THAT A COPY ROVlDEDTOTHEWELLOWNER. 



WELL CONSTRUC7’fON RECORD 

DRILLING CONTRACTOR: Law Engineering 

Mhar9awl 
Buincodr 
Hsederw. 0wl.M: 

STATE WELL CONSlRUCTfON 
DRILLER REGISTRATION NUMBER: 332 PERMIT NUMBER: MM-13 

1. WELL LOCATION: Show sketch of the location below) 
Nearest Town: f  acksonville county: Onslow 

TC-341 Camp Giee;er 
(Road. camwJnity. or esumvwn and Lot NO.) DEPTH 

2. OWNER U.S. Marinp r.nl-nn Fmm To 
.- ADDRESS Camp LeJeune 13.0 0.0 

(Stroot or Route No.) 
Jacksonville NC 
City or Town SINS Zip Code 

3. DATE DRILLED 3-7-94 USEOF WELL Mom 
4. TOTAL DEPTH 13.0 
5. CUTTINGS COLLECTED YESlxi NO( 
6. DOES WELL REPLACE EXISTINGWELL? KS E NO5 
7. STATIC WATER LEVEL Below Top of Casng: Fr. 

(Use .+’ if Above Top of Casmg) 
8. TOP OF CASING IS 2 - 0 FT. Above Land Surface’ 
l Casing Termlnatod at/or Mow tand surfaa io illogml unleu a van~nco is issued 

In accordma with 1 SA NCAC 2C .0118 
YIELD (gpm):N/A METHOD OF TE:T N/A 

J. WATER ZONES (depth): 

DRILLJNG LOG 
FomuM OIcnpim 

11. CHLORINATION: Type N/A Amount N/b. If additional space is needed use back Of form 

12. CASING: 

Wall Thickness 
LOCATION SKETCH 

Depth Diameter or Weight/FL Material (Show direction and distance from at least tw Stab 

From L To ?n Ft. 7” SCH 40 PVC Roads. or other map reference points) 

From To- Ft. 
From To- Ft. 

13. GROUT: 

-Pm Material Method 

’ From 0.0 To 2.oFt. Concrete Cast-in-Place 

From / To -Ft. 
14. SCREEN: 

-Pm Diameter Slot Size Material 
From 3 -0 To .m Ft 2” 0.010 in. PVC in. 
From -To- Ft.- in. - in. 
From -To- Ft.- in. .- in. 

15. SAND/GRAVEL PACK: 

-Pm Sue Material 
From a To 1L Ft. 2cqad.a e 

From To Ft. 

See Report. 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTul IN ACCORDANCE WITH 15A NCAC 2C. WELL 

CONSTRUCTlON STANOAADS, AND. THAT A COPY OF ll4 PROVIDED TO THE WELL OWNER. 



WELL CONSTRUCTION RECORI 1 

DRILLING CON-IRACTOR: Law Engineering 

Mhcr9u8t 
Buincob 

HudrEnL Gwlste 

STATE WELL CONSTRUCTION 
DRILLER REGISTRAllON NUMBER: 332 PERMIT NUMBER: MlL1 l!I 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville county: Onslow 

TC-341 Camp Gieger 
(Road, Chmun~ty. or SubhUon and Lot No.) DEPTH 

2. OWNER U.S. Marine Corns From TO 
_- ADDRESS Camp LeJeune 13.0 0.0 

(Street or Roum No.) 
Jacksonville NC 

City or Town State Zip Code 

3. DATE DRILLED J-8-94 USE OF WELL Monitorine. 
4. TOTAL DEPTH 13.0 
5. CUlTlNGS COLLECTED YE@ P 401: 
6. DOES WELL REPLACE EXISTING WELL? YES c NO5 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

(Use *+’ if Above Top of Ca~mg) 

8. TOP OF CASING IS flush FT. Above Land Surface’ 
* Caring Tormlnated l Uor New tend l urfao is ilIe@ uniou a vsnana i0 iss&IOd 

In accordanw with 1st 
. YIELD (gpm): Y 

ZAC SC .0118 

METHO; [TEST 
? 

N/A 

10. WATER ZONES (depth): 

DRILLING LOG 

Forma&n Oeac@m 

See attached. 

il. CHLORINATION: Type N/A Amount N/A I f  additional space is needed use back of form 

12. CASING: 
LOCATION SKETCH 

Wall Thickness 
Depth Diameter or WeighVFt. Material (Show directlon and distance from at least two State 

From O-0 To3L Ft. 2” SCH PvI: Roads. or other map reference points) 

From To- Ft. 
From To- Ft. 

13. GROUT: 

Depth Maternal Method 

From - 0.0 To 2.0Ft. Concrete Cast xn -* -Place 

From < To -Ft. 

14. SCREEN: 

Depth Diameter Slot Size Material 

From 3.0To l?.n Ft 7” in. a in. Pvr 

From -To- Ft.- in. -. in. 

From -To- n.- in. in. 

I 5. SAND/GRAVEL PACK: 

Depth Size Material 

From 2*o To 14.0 - Ft. Torpedo Sand 

From To Ft. 

S. REMARKS: 

See attached. 

’ -- ’ ““‘By CERm THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WllH 1 SA NCAC 2C. WELL I uu ncne 
CONSTRU CTlON STANDARDS, AND, THAT A COPY OF THIS RFORD HAS I=JROVIMD TO THE WELL OWNER. 



Mha9am 
WELL CONSTRUCTION RECORD Buincod 

DRILLING CONTRACTOR: Law Engineering HeedraIL Gwl.Elk: 
STATE WELL CONSTRUCTION 

DRILLER REGfSTRATION NUMBER: 332 PERMIT’ NUMBER: MU-1 5 

1. WELL LOCATION: (Show sketch of the location below) 
Nearest Town: Jacksonville County: 

TC-341 Camp Gieger 
(Road, tinvnunily. or SuMivion and Lot No.) 

2. OWNER U.S. mnp corns 
_- ADDRESS Camp LeJeune 

meet or Route No.) 

DEPTH 
From To 

0.0 ?O.I-l 

Jacksonville ' NC 
City or Town Sk& Zip Code 

3. DATE DRILLED 3-8-94 USEOFWELL Monitorinp 
4. TOTAL DEPTH 30.0 

5. CUlTINGS COLLECTED YESE NO( 
6. DOES WELL REPLACE EXISTING WELL? YES /- 

- 
NOG 

7. STATIC WATER LEVEL Below Top of Casing: FT. 
(Use ‘+* if Above Top of Casng) 

8. TOP OF CASING IS m FT. Above Land Surface’ 
l Casing Termlmted at/or below Iand rurfaa ir Illogti unlosa a vartanca is issued 

In rceordenca with 15A NCAC 2C .0118 
YIELD (gpm):N/A M 

I 0. WATER ZONES (depth): 

ORILLING LOG 
Formati w 

See attached. 

I 1. CHLORINATION: Type N/A Amount J&L If additional space IS needed use back of form 

12. CASING: 

Wail Thickness 
LOCATION SKETCH 

Depth Diameter or Weight/FL Material (Show direction and distance from at least two State 

From O-O To 22.0 Ft. 6” SCH 40 PVC Roads, or other map reference pomts) 

From OS0 Toa Ft. 2” SCH PVI: 

From To- Ft. See Report. 

13. GROUT: /Cement 

Depth Material Method 

From 0.0 - ~~ 22.0 Ft. Cement/Bentonite TremjP 

From Al.Li TO LLdLFt. r.nnrrP+P -ace 

14. SCREEN: 

oepm Diameter Slot Size Material 

From 25 .O TO .30.0 Ft 2” in. Q.010 in. a 
From -To- Ft.- in. - in. 

From -To- Ft.- in. ,- in. 
15. SAND/GRAVEL PACK: 

Depth Size Material 
Fro,,, 23.0 ~030.0 Ft. Torpedo Sand 

From To Ft. 

I. REMARKS: 

I 00 HEREBY CERTtFY THAT THIS WELL WAS CONSTRUCTM IN ACCOAOANCE WfTH 15A NCAC ZC, WELL 
CONSTRUCTION STANDARDS. AND. ‘THAT A COPY OF THIS RECORD HAS SEEN PROVtoEO To TbIE WELL OWNEA. 



North Carolina - Departmsnt of Enwronment 
Division of Environmental 

P.O. 80x 29535. Raleigh. 
Phone (919) 7X3-3221 

WELL CONSTRUCTION RECORD 

DRlLLlNG CONTRACTOR: ~,gw F’ngi - 

DRILLER REGISTRATION NUMBER: 332 

S FoRomcEusEauLY~’ 
QuAD. No: SERIM~ 
I& Lonp. m 

Mirlw9aul 
sash- 
FbadrEnL Gvw Ed-. 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: MW-16 

1. WELL LOCATION: Show sketch of the location below) 
Nesrssl Town: f acksonville county: Onslow 

TCI-?h 1 Can-m Ci ou-2- 

(Rosd, corrMunJy. or suwaion and LOIIJO.) DEPTH 

2. OWNER U.S. Marine Corps From To 

_- ADDRESS Camp LeJeune 0.0 13.0 
(slreet or Rout8 No.) 

Jacksonville NC 
City or Town SW8 Zip Code 

3. DATE DRILLED 3-8-94 USE OF WELLkkukuiy 
4. TOTAL DEPTH .13.0 
5. CUTTINGS COLLECTED YESG NO1 
6. DOES WELL REPLACE EXISTING WELL? YES I-- 

- 
NOE 

7. STATIC WATER LEVEL Below Top of Casing: fl. 
(Use ‘+- if Above Top of Casmng) 

8. TOP OF CASING IS f1ush FT. Above Land Surface’ 
l Casing Tormlnatod at/or Mow lrnd rurfao is ill8gU unloe8 e vnmno is iasmd 

In aceordmca with 1SA NCAC PC .0118 
YIELD (gpm): N/A METHOD ONF;EST . 

10. WATER ZONES (depth): 
N/A 

DRILLING LOG 

See attached 

il. CHLORINATION: Type N/A Amount N/P. If addition4 space is needed us8 back of form 

12. CASING: 

Wall Thickness 
LOCATION SKETCH 

Depth Diameter or WeighUFl. Material (Show direction and distance from at least two state 

From o,n To ?.n Ft. 7 “ -a Roads, or other map reference pornis) 

From To- Ft. 
From To- Ft. See Report. 

13. GROUT: 

Depth Material Method 
From ~0.0, c x:F ‘Oncrete Cast-in-Place 

From - - . 
14. SCREEN: 

oepm Dhmeter Slot Size Material 

From 3.0 Tol?.oFt3” in. win.- 

From -To- lx- in. - in. 

From .-~ To - Ft.- in. -. in. 

I 5. SAND/GRAVEL PACK: 

Depth Site Material 

From 2.o To 14.0 Ft. Torpedo Sand 

From To Ft. 

6. REMARKS: 

I DO HEREBY CERTIM THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WI-TH 1 SA NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND. THAT A COPY OF THIS OVIDED TO THE WELL OWNER. 



n 

North Carolina - Oepartmont of Environment, H 
Oiviion of Enwronm~nul Mn8garnent 

P.O. Box 29535 - Raleigh, MC 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: -EngineerislP 

DRILLER REGISTRATION NUMBER: 332 

HMdufnL 0wl.M: 

STATE WELt L CONSTRUCTION 
PERMIT NUMBER: Mw-17 

I. WELL LOCATION: (Show sketch of the location below) 

Nearest Town: Jacksonville County: Onslow 

TC-341 Camp Gieger 
(Road, Consnuruly, or SAbdiWm and Lot No.) 

2. OWNER U.S. Marine Corps 
.- ADDRESS Camp LeJeune 

(Strm or Route No.) 
Jacksonville NC 

City or Town Statr, zip Code 

3. DATE DRILLED 3-a-94 USEOFWELJ Monitoring 
4. TOTAL DEPTH 13.0 

5. CUlTlNGS COLLECTED YES1 NO( 
6. DOES WELL REPLACE EXISTING WELL? YES c NOF 
7. STATIC WATER LEVEL Below Top of Casing: FT. 

(Use .+* if Above Top of Casmg) 

8. TOP OF CASING IS ,Aush FT. Above Land Surface’ 
l Casing Twmlnated mUor bofow Ind l urfao is illegd unlou l vmmna ir irsuod 

In wcorduta with 1SA NCAC 2C .0118 

YIELD (gpm): N/A MElHOD ONF/ATEST 

I 0. WATER ZONES (depth): 

DEPTH 
Fmm 

0.0 lT.0 

DRILLING LOG 
FormasonCbsc@an 

See attached 

11. CHLORINATION: Type 
12. CASING: 

N/A Amount 2 I f  additional space is needed use bade of form 

Wail Thickness 
LOCATION SKETCH 

Depth Diameter or Weightlft. Material (Show direction and distance from at least two State 

From OS0 To 3.0 Ft 2” SCH 40 PVC - . Roads, or other map reference pcmts) 

From To- Ft. 

From To- Ft. 
See Report. 

13. GROUT: 
Depth Material Method 

’ From 0.0 2 K; Concrete Cast-in-Place 

From - - . 
14. SCREEN: 

Depth IXameter Slot Size MatefiJ 
From 3.0 To 13.oFt 2” in. 0.010 in. PVC 

From -To- Ft.- in. - in. 

From -To -Ft.- in. - in. 

15. SAND/GRAVEL PACK: 

mm Size Matelial 

From 7n ToIIF~.~~+&.D~ 

From To Ft. 
. REMARKS: 

I DO HEREBY CERTlM THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NcAC 2c* WELL 
C~S~UC~ON STANDARDS, AND, THAT A COPY OF THIS RECORD HAS B= PRoviD= To WE = OWNER. 



APPENDIX E 

MONITORING WELL CASING 
AND WATER ELEVATION WORKSHEETS 

..-._ “. . ..- -.- ..- ,. .- 



; G; ALE& 
GINEERING 

InI IOJ /A\ be B T::f:F:2’760 
ENVIRONMENTAL DEPARTMENT 

L MONITORING WELL CASING AND WATER ELEVATION WORKSHEET 

PROJECT NAME TC-341 Camo Geiger JOB NUMBER 475-09183-01 

LOCATION Camn Leieune, North Carolina DATE 3130194 

DESCRIPTION OF SURVEY DATUM Vertical datum based on existinq concrete monument “STAFF” elevation 19.21 feet MSL 

FIELD PERSONNEL Wilkinson/Whalen 

MEASURING DEVICE(S) Slope Indicator (TMI Water-Level Meter 

MEASURING POINT CALCULATIONS COMMENTS 

WELL NUMBER 

MW-1 

II I 

II ’ MW-8 I 

II MW-9 I 
MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 

MW-17 
I. 

(ODOR, WELL 

16.20 5.69 10.51 Good Condition 

16.53 4.66 11.87 Good Condition 

16.14 5.03 11.11 Good Condition 

page- - 1 of 1 



APPENDIX F 

GROUND-WATER FLOW DIRECTION 



- 
! 

nn n nn 
I 

JOB NAME: BUILOINQTC-341 
JOB NO.: 

TEST BYDATE: 
475-09163-01 

WtLKENSONB-30-94 

WELL NO.: MW-4 
ENTERED BY/DATE: EELLIS/4-13-94 
CHECKEDmATE: WlLKENSON/4-13-94 

HYDRAULIC CONDUCTIVITY (IQ CALCULATION FROM SLUG OR RECOVERYTEST OATA 
USING HVORSLN’S BASICTIME-LAG METHOD 

FOR WELLS SCREENED ABOVE AN0 BELOW THE WATER TABLE 

INPlJl DATA 

Top ot sc,e.n 
(It below mena. pt.) 
cot Of .cran 
(It below mur. pa.) 

5.0 Shtlc Level (H)= 6.97 It ,= 0.06 It 
(It below mar. pt.) R= 0.33 It 

15.0 L= loft 
lnitw Rsading (Ho)- 11.25tt H-Ho- -4.28 It 
(II below Illem. Pt.) 

CALCULATION OF HYDRAULIC CONDUCTIVITY (Kj 

WATERLEVEL WJ W-h) (H-h)/ LN(1) ELAPSED TIME 
FT  BELOW M.P. R n (H-Ho) SEC 
_-~~~~~~~------------~---~~~~~~~-~-----------~~~~~ 

I 
i+l 

i+n 
i+(n+l) 

11.25 
11.25 
11.10 
10.65 
10.60 
10.60 
10.40 
10.00 
9.60 
9.60 
9.40 
9.20 
9.w 
6.60 
6.60 
6.40 
6.20 
6.W 
7.60 
7.75 
7.70 
7.65 
7.60 
7.55 
7.50 
7.45 
7.40 

3.75 -4.26 l.W Y  X 
3.75 -4.26 1 .w 

K=r^2 LN(LOIR)IBL(t)(H-h))=d(H-h)/dt 
0.00 16 

3.90 -4.13 0.96 -0.04 32 K(itoi+l) 0.00 t/d O.OE+OO cmh 
4.05 -3.96 0.03 -0.07 35 0.46 t/d 1.7E-04 
4.20 -3.63 0.69 

cm/s 
-0.11 30 2.28 t/d E.lE-04 

4.40 -3.63 0.65 
cm/s 

-0.16 43 1.74 t/d B.lE-04cmh 
4.60 -3.43 0.60 -0.22 46 2.37 t/d 6.4E-04 cmh 
5.00 -3.03 0.71 -0.35 56 3.25 t/d l.lE-03 cmh 
5.20 -2.63 0.66 -0.41 60 2.05 t/d 7.2E-04 cmh 
5.40 -2.63 0.61 -0.48 64 2.72 t/d 9.6E-04 cm/s 
5.60 -2.u 0.57 -0.57 68 2.65 t/d l.OE-03 cm/a 
5.60 -2.23 0.52 -0.65 73 3.00 t/d l.lE-03 cm/s 
6.00 -2.03 0.47 -0.75 76 2.55 t/d 9.0604 cmh 
6.x) - 1 .x3 0.43 -0.65 63 2.72 t/d 9.6E-04 cm/s 
6.40 - 1.63 0.36 -0.97 66 2.94 t/d 1 .OE-03 cmh 
6.60 - 1 .+I3 0.33 -1.10 93 3.21 t/d 1 .lE-03 cm/s 
6.60 -1.23 0.2s - 1.25 99 3.58 t/d 1.3E-W cm/s 
7.00 - 1 .I3 0.24 -1.42 108 3.34 t/d 1.2E-03 cm/s 
7.20 -0.63 0.19 - 1 .a 132 3.31 lid 1.2E-03 cm/s 
725 -0.76 0.16 -1.70 166 1 .W t/d 3.7E-04 cm/r 
7.30 -0.73 0.17 -1.77 220 0.22 t/d 7.7E-05 cm/o 
7.35 -0.66 0.16 -1.64 272 0.16 t/d 5.7E-05 cmh 
7.40 -0.63 0.15 -1.92 346 0.17 tld B.OE-05 cm/s 
7.45 -0.56 0.14 -2.w 416 0.13 t/d 4.4E-05 cm/s 
7.50 -0.53 0.12 -2.M) x5 0.15 t/d 5.3E-05 cmh 
7.55 -0.46 0.11 -2.18 604 0.13 t/d 4.4E-05 cm/m 
7.60 -0.43 0.10 -2.30 691 K(i+nto 0.12 t/d 4.3E-05 cm/s 

i+(n+l)) 0.16 t/d 5.5E-05 cmh 

BUILDING TC-34, RECOVERY TESTDATA: MW-4 
I 



SLUG/RECOVERY TEST DATA FORM 
- 

JOBNAME -kf---?i 1 

JOB NO. cC7T-a LB~-=\ 

PREPARED 8Y //I Ld WELL I0ENnrf Ml& -cf 
OATE G-30 -Ljq 0 EfTH TO TOP OF SCREEN 

CHECKEO 8Y e DEPTH TO BOT. OF SCRQN 

OATE STAnc WATER LEVEL 6.97 

&a- 
.+ZO+J~~ 

CLOCK TIME l-ii% (HMS) ET (ACTUAL) 1 WATER LEVEL 

4: 30 I8 0 : IE3 .30 I [I. 2< 

l&3 15:oo 1 /.'Qd I.\3 1 $7. yd 

73 20:oo 1 (.‘I f I. 24 y-7.3 

78 25:oo ,.-Id 1.5.d q:30 

$3 30:oo (.‘L 3 \,w 8. $0 
0s 40:oo 1.’ 2s I.37 . 0 

93 5o:oo f  : 7 3 /.5-s- s.q/o 
I 94 1:00:00 1 /,' ?f [,&7( g. w 

1106 1:lO:OO {'V& I .77 2:00 

I132 1:20:00 Z'.fL 2.2q 1. Bo 
I I@ 1:30:00 2: y@ 2.2&j 7.75 

3-r) 1:40:00 1 2’-- 

1272 1 so:00 ( 

398 2:oo:oo 7.Yd 56c( 7. cpo 

4ib 23o:oo &.5& b.94 1. 5< 
CO< 3:oo:oo 8.2< $.4% 7-5-o 
(y&q 3:30:00 ,o: oC/ IO.07 7, rfc 

q: L/t 691 4:ooao /I.’ 3 / 1I.C 7. c/o 
4:30:00 1 

I ------ - 
5:30:00 

I 6:oo:OO 



JOB M: BUILUNaTC-341 TEST BYmATE- 
JOB NO.: 

WI--30-M 
475-09153-01 ENTEREDBVDATE: EELLl8/4-13-94 

WELLNO.: IN-7 CHECKEDDATE: WlwN&xu4-13-94 

HYDRAUIX WMUCTMlY (10 CALCULATION FROM SLUQ CM RECOVERYTEST DATA 
USINQ HVORSLEVS BASIC TIME-LAQ METWOO 

FCRWELL88CREENa)ABOVEANO BELOWTHEWATEFtTASLE 

INPUT DATA 

CALCULATKlN OF HbDMUUC C0MUCllWi-Y ,%j 

WATERLEVEL L@ M-h) M-W LN(1) ELAPSED TIME 

FT BELOW M.P. n n M-W SEC 

I  12.55 2.35 -5.37 1.00 

i+l’ 12.55 2.35 -537 1.00 

,,.w 3.10 -4.52 0.88 
11.70 3.30 -4.42 0.92 

11.50 3.50 -4.22 0.78 

,,.30 3.70 -4.02 0.75 
,,.I0 3.90 -3.52 0.71 
11.00 4.00 -3.72 OW 

10.80 4.20 -3.52 0.W 

IO.80 4.40 -3.32 032 

10.40 4.30 -3.12 0.9 

IO.20 4.50 -2.92 0.54 
to.00 5.00 -2.72 0.51 

9.80 5.20 -2.52 0.47 

9.m 5.40 -2.32 0.43 

9.40 5.30 -2.12 039 

9.20 5.50 -1.92 0.W 
9.w lmo -1.72 032 
8.00 a.za -1.52 025 

9.70 6.30 -142 028 

9.65 3.35 -1 37 026 
8.W 8.40 -152 025 
8.55 8.45 -1.27 024 

8.50 e.50 -122 
0.45 6.55 -1.17 
840 6.00 -1.12 

0.35 5.55 -1.07 
830 3.70 -102 
9.25 3.75 -0.97 

8.20 6.50 -092 
9.15 6.55 -0.57 

8.10 MO -0.82 

805 6.95 -0.77 

8.00 7.00 -0 72 

795 7.05 -0.87 
790 7.90 -0.62 
755 7.15 -0.57 

023 
022 

0.21 
0.20 
0.19 

0.15 
0.17 
0.18 
0.15 

0.14 
0.13 
0.12 
0.12 
0.11 

7.50 7.20 -0.52 0.10 
775 725 -0.47 0.09 

770 7.30 -0.42 0.08 

735 7.35 -0.37 0.07 

7.M) 7.40 -0.32 0.08 
I+" 7.55 7.45 -0.27 0.05 

I+(n+l) 7.50 7.M -0.22 0.04 

V 
0.00 

-0.15 
-0.19 
-0.24 

-0.29 
-0.34 
-0.37 
-0.42 
-0.43 
-0.54 
-0.6, 
-0.80 

-0.75 
-0.84 
-0 93 
-, 03 

-1 14 
-120 
-133 
-1 37 
-1.40 

-, 44 
-14a 
-1.52 
-157 

-b51 

-1.7, 

-1.73 
-1.52 
-1.w 

-2.01 
-2.05 
-2.15 
-2.24 

-2.33 
-2.44 
-2.55 
-2.w 

-2.52 
-2.99 
-3 te 

x 

25 
37 
4, 

43 
47 
49 

53 
55 
w 
82 
65 
se 
73 

76 
8, 
85 
89 
9a 

11, 
129 
14a 
(8, 

175 
189 
203 

214 
225 

237 
249 
253 
277 

z 
323 
340 
357 

391 
420 
400 
507 
570 
649 

757 

Km-2 LN(L@Ml)/QLb)(H-h))'d( 

0.00 Vd O.OE+oo an/. 
3.13 Vd l.lE-03 cm,, 
2.33 Vd 5.2E-04 emIn 
471 Vd l.7E-03 cm/. 
2.39 Vd 8.4E-04 an/, 
4.55 l/d 17E-03 cm/. 
1.24 "d 4.45-04 cm,. 
5.03 vd l.llE-ffl cm,, 
2.07 Vd 7 3E-04 cm,. 
5.35 vd l.@E-03 cm,, 
3.70 Vd 1.3E-03 otw* 
2.W Vd l.OE-03 cm,9 
3.04 f/d l.lE-03 m/9 
4.25 Vd 1.5E-03 cm,. 
2.73 Vd OJE-04 cm,. 
3.37 Vd 1 JE-03 cm,. 
3 98 Vd 14E-03 cm,, 
2 50 Vd 8 OE-04 cm,, 
O.Q3 Vd 2.21-04 ah 
025Vd 9 7E-05 a,. 
03OVd l.lE-04cm,r 
0.35 Vd 1 ZE-04 cm/. 
0.39 Vd 14E-04 cm/r 
0 4, l/d ME-04 cm,, 
0.42 Vd 1.5E-04 cm,, 
OMVd Z.OE-04 cm,, 
0.53 Vd ?.OE-04 a,9 
0.81 f/d Z.lE-04 cm,. 
0.55 Vd Z.lE-04 Uflh 
0.53 Vd l .OE-04 cm,. 
0.55 Vd Z.OE-04 cm,. 
0.59 Vd 2.1E-04 cm,* 
0.5, Vd 1 .OE-04 cm,, 
0.52 Vd 1 BE-04 cm,, 
0.50 Vd ME-04 cm,, 
0.5, Vd 1 .OE-04 a,. 
0.49 Vd 1.7E-04 cm,* 
0.44 Vd 1.8E-M a/s 
0.35 Vd 1 ZE-04 cm/s 
0.34 Vd 1 ZE-04 a/s 
0.29 Vd 1 OE-04 cm,, 
0.27 Vd 9 4E-05 cm,. 
0.23 Vd 8 3E-05 ah 

1.65 Vd 5 9E-04 cmhj 



SLUG/RECOVERY TEST DATA FORM 

JOB NAME 

JOB NO. l,/7r--dSC83u I L . _ 

PREPARED BY LJ& WELLlOENnn h/-u - 7 
DATE 3 -3 o -+ ‘XPTUTOTOPOFSCREE?4 , 

CHECKED BY OEPTtitOBOt.OFSCRlEEN ( ‘5 

OATE STATIC WATER LEVEL 7.2s 

CLOCK TIME 1 ET(ACTUAL) WATER LEVEL 

10.’ s 2, 2G 01 .2-c, .rT /2 .Ir\’ 

37 30) .‘37 .bz f(. 40 

1qco 1:50:00 I 2. zc, z.-tB Y.Go 
I I . 

ibl 2:f - - - 
, _ 

,I ab3 6:1 

wMER4EVR METER MNUUF- 

SEmhLm- 

sLuaow- 



SLUG/RECOVERY TEST DATA FORM 

JOBNAME -P -3c~f 

JOB NO. 47,- OSCd 3-o/ 

PREPARED BY 
DATE 

CHECKED 8Y 

DATE 

WCJ WELL KXNTTTY /b&-7 
3 -74 -9’ QEPTuToToPoFscREEP4 3’ 

DEmToeoT.OFSCREEN /3 I 

STATIC WATER LEVEL 7. L& 

----i% IHMSI 1 ETlACTt JAU WATER LEVEL 

b-49 25:oo 1 /c.- c/P I42 ?- p->/ 
757 30:oo /a:37 (2. let 7.5-i (5 

40:oo 

5o:oo 

1 :oo:oo 

3 

9 
~---_.. . .----. .-- .  



JOB NAME: SUILDINQTC-341 TEST BY/DATE: WILKENSON)J-30-W 
JOB NO.: 475-08153-01 ENTEREOSYIDATE: EELLlS/4-13-M 
WELL NO.: MW-B CHECXEMMTE: WILKENSON/4-13-94 

HYORAUUC CONOUCTNITY (IQ CALCULATION FROM SLUG OR RECOVERYTEST DATA 
USWQ HVOABLEV’S BASICTIME-LAG METHOO 

FOR WELLS SCREENED ABOVE AND BELOW THE WATERTABLE 

INPUT DATA 

Top ol rcraon 
(17 below mw. pt.) 
Bat of rcrm 
(ft below mw. pt.) 

29.0 

34.0 

Static Level (H) = 
(It below mw. pt.) 

lnltlal Readlng (Ho)= 
(II below mw. pt.) 

7.32 tt 1- 
R= 
L= 

7.50 n H-Ho= 

CALCUIATION OF HYDRAULC CONDUCTIVITY(K) 

WATER LEVEL UP W-h) (H-h)/ LN(1) ELAPSEDTIME 
FT  BELOW M.P. n n (H-Ha) SEC 
_____________------------------------------------- 

I  7.50 5.W -0.18 1 .w Y  X K=r~2LN(L(t)iRV(2L(OQ1-h))*d~-h)/dt 
i+l 7.50 5.00 -0.18 1.00 0.00 18 I 

7.45 5.00 -0.13 0.72 -0.33 30 
7.43 5.00 -0.11 0.61 -0.48 43 
7.42 5.00 -0.10 0.58 -0.59 58 
7.41 5.W -0.W 0.50 -0.5E 72 
7.40 5.00 -0.08 0.44 -0.51 se 
7.38 5.00 -0.08 0.33 -1.10 105 
7.37 5.00 -0.05 0.25 -1.28 155 
7.35 5.00 -0.04 0.22 - 1 .w 178 
7.35 5.w -0.03 0.17 - 1.79 335 
7.34 5.w -0.02 0.11 - 2.20 445 

I+(n+l) 7.33 5.w -0.01 0.08 -2.59 502 

K(itoI+l) 

K (I+n to 
I+(n+l)) 

0.00 f/d O.OE+W cmh 
4.33 l/d 1.5E-03 cmh 
2.07 t/d 7.3E-04 cm/r 
1 .I5 f/d 4.2E-04 cmh 
1 .W f/d 3.7E-04 cmh 
I.38 f/d 4.5E-04 cmh 
2.30 f/d %lE-04 omh 
0.60 Wd 2.1E-04 cmh 
1 .S8 t/d 5.5E-04 cm/s 
0.28 tld l.OE-Mcmh 
0.57 t/d 2.OE-04 cm/s 
0.78 t/d 2.7E-04cmh 

0 

-0.5 

0 100 
2w llTM??INSE&NDS ‘O” 

600 700 



SLUG/RECOVERY TEST DATA FORM 

JOBNAME -i-L-39( 

JOBNO. c-c75---=9183~I 

PREPARED BY WELL IDENTIn /,,w /21w- 4 

DATE ;;-30-T OEPTN TO TOPOF SCREEN Lb- ’ 
1 

CHECKED 6Y OEPlN To SOT. Of SCREEN 3 
DATE STATIC WATER LEVEL 7. ;/z 

CLOCK TlME ET (ACTUAL) WATER LEVEL 

197 0 .‘/ K .53 7. S-J 
7 30 30 :30 .ga 7. y \’ 

u-a 1:oo :v3 .7,/ 7 9% 

1:00:00 I 

1:40:00 I I 
1 :so:oo 

2:oo:oo 

23o:oo 
3:oo:oo 
3:30:00 
4:oo:oo 

4:30:00 
5:oo:w 

5:30:00 
I 6:OO:oO 

WNER-LmaLIErERhi~Uf~RpI 



, 

WAlEnLEm. L(q W-h) W-h)1 LEYO-RJE 
FrBKOWM.C. n R 0+(-W SEC 

-can 
-*.a 
-*m 
-*..y 
-am 
-LU 
-s..m 
-1.a 
-*.,a 
-B.Q 
-..I 
-I” 
-.71 
-4aa 
-4.w 
-4.3 
-4.a 
-a.,, 
-..a# 
-3” 
- 3.m 
- 3.7, 
-3m 
-3.m 
- 3.u 
- 3.Y 
-121 
-3.1. 
-.I- 
-21 
-2” 

--_ 
x 

27 
Y 
38 
43 

ZJ 

-. 



SLUG/RECOVERY TEST DATA FORM 

JOB NAME -pi -3ccf 

JOB NO. 47\‘- e9 (93 -O’ 

PREPARE0 BY cc/u WELL IOENTlTY AU--/L/ 

DATE 3-3~ /SC/ OEPTHTOTOPOFSCAEEN / 

CHECKED BY DEPTHTO80T.OFSCAEEN /f ’ 

OATE STATIC WATER LML g <L 

, 



SLUG/RECOVERY TEST DATA FORM 

JOB NAME 7-c -7cff 

JOB NO. V7 Y-- d ‘Y-‘/83 -CD/ 

PREPARED BY /1/M WELL IOENlllY &W-d 

DATE 7 4d ,$f 0EPlHT010P0F SCREEN , 

CHECKED BY 
i 

OEPTHTOBOT.OF8CREEN f% ’ 

DATE STATE WATER LEVEL -- 
. 

I to-7 1500 I 7 27 I I& -ro 3. Y-3 

zt3 20:oo . ‘5. 52’ 7-6a 
221 2500 y:y ( ‘3,&$3 7.7d 
zt7 30:oo 3 -q 7 3. 76 7.cpa 

L3G 40:oo 3: yT& 3.93 7- h, 
t4C( so:00 -0 (/ 3.07 7.yo 

2SL 1 :oo:oo q: /L q.w 7-30 

2&t 1:lO:OO Lf:zf *.3J 7. L-3 

264 1: 20:oo c/: 27 & 7. ( 0 
r07 1:30:00 cf.* y7 $. 70 .csIJ 

3l< 1:40:00 ctr sI.,LC &So 

SC0 1 :so:oo ey.’ ru COT 6. aa 
395T- 2:oo:oo G:I 5’ 6.9 ~-7ti 

lo 7:f4/ 7. 23 /,. bo 

. . ..r 

_. . 



- 

- 

.- , 

APPENDIX G 

RECOVERY TEST DATA AND 
HYDRAULIC CONDUCTIVITY CALCULATIONS 



\ 

THIRD STREET 
- 

EMW-1 

YW- 

4 - 

0 
z CL' 

9 
2 

BUILDING 
T C 3 4 2  

\ 

c 
'I 

n 
4 m 
T 

-I- - 

1 

- a  
= dP 

NO 

1 '  

2 

- 

& I  
4. 

5. 

I 

\ L C b  

IONUMENT 
1. 
M E N  

Is 

RKlNG AREA ' AUTOCAD.DWG 
lHERms€ 

NLY 
f. ALL OTHER 
ERENCED 
:cny 

8 MW-1 L o c A n m  OF LAW 
(MARCH 1994) 

ENGINEERING W E  I1 MONITORING 

A MW-9 LOCATION OF LAW ENGINEERING W E  111 MONITORING WELL 
(MARCH 1994) 

LOCATION OF ATEC WLL 

LOCATION OF PRE-EXISTING NONITORING WELL 

DIRECTION OF SHALLOW GROUNDWATER FLOW 

MW-3 

EUW-1 

-.-. CHAIN LINK FWCE 

WATER TABLE ELEVATlON CONTWR (3-30-94) 

GRAPHIC SCALE - IN FEET 

50 25 0 50 100 

LAW ENGINEERING A RALEIGH, NORTH CAROLINA 
masas 

DRAWN: DATE APRIL 1994 

DFT CHECK: SCALE- 1'=50' 
WATER TABLE CONTOUR MAP 
EATING PLANT BUILDING, TC341 

dAMP LEJEUNE, NORTH CAROLINA ENG CHECK: JOB' 475-091 03-01 

APPROVAL: DWG. 5.1 
FnURTH STREET CONTRACT N62470-93-D-4020 

I A n m  F 

11 11 REFERENCE McKlM 81 CREED DWG NO S.1.1.2037 



APPENDIX H 

MONITORING WELL 
AND SAMPLING FIELD DATA WORKSHEETS 



LAW ENGINEERING 
m r-2 mo1m 
pJ MLE&, gqj%::!:,,o4 

MONITORING WELL SAMPLING AND 
L FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-1 

SITE NAME TC-341 (Camp Geiner) 

DATE (MOIDAYNRI 03122194 TIME (MILITARY) 1255 

FIELD PERSONNEL FischerMlhalen 

WEATHER CONDITIONS 65O Sunny 

TOTAL WELL DEPTH (TWDI 19.0 1 /lO FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.8 l/10 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casing 

DEPTH TO GROUNDWATER (DGW) 7.8 1 /lOO FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW = l/100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1 /lO GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 1 /I 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

TOTAL VOLUME OF WATER REMOVED l/10 GAL. CASING DIAMETER 4 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) N/A (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO No purqinq due to free product in MW. 

PROTECTIVE POST/ABUTMENT YES X NO No I.D. Plate, label. 

NONPOTABLE LABEL YES- NO X Depth to FP: 7.65’ 

ID PLATE YES- NO X 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1 I1 0 GAL.) 

pH (S.U.) 

SP. COND. (/IMHOS/CM) 

WATER TEMP. (CI 

TURBIDITY* 

II 

*VISUAL DETERMINATION ONLY 
(I) CLEAR (2) SLIGHT (3) MODERATE (4) t~3-1 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-2 

SITE NAME TC-341 (Camp Geiraer) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 1330 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 70° Sunnv 

TOTAL WELL DEPTH (TWD) 20.0 1 I1 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 3.0 1110 FT. 

DESCRIPTION OF MEASURING POINT Too of Marked Casino 

DEPTH TO GROUNDWATER (DGW) 10.1 l/l 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 11100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1 /lO GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 1 I1 0 GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

TOTAL VOLUME OF WATER REMOVED l/10 GAL. CASING DIAMETER 4 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) N/A (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES NO X No ouroino due to free oroduct in MW. 

PROTECTIVE POST/ABUTMENT YES X NO No lockable cao. I.D. Plate or non-potable label. 

NONPOTABLE LABEL YES- NO X Depth to FP: 8.02’ 

ID PLATE YES- NO X 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE HIGH COMMENTS 

FIELD ANALYSES 

II 

*VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (41 HIGH 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-3 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 1540 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 70° Sunny 

TOTAL WELL DEPTH (TWDI 19.5 1 I1 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.6 l/10 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casino 

DEPTH TO GROUNDWATER (DGWI 7.44 1 I1 00 FT. [DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 14.66 11100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 9.7 1 I1 0 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 29.1 1 I1 0 GAL= STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

-0TAL VOLUME OF WATER REMOVED 29.1 l/10 GAL. CASING DIAMETER 4 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) N/A (DEPTHS BELOW LAND SURFACE - FT.1 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES- NO X 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES- NO X 

ID PLATE YES- NO X 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1110 GAL.) 

pH (S.U.) 

SP. CDND. &MHOSICM) 

WATER TEMP. (,C) 

TURBIDITY’ 

0.0 14.6 29.1 

6.36 6.49 6.46 

250 240 230 

15.0 13.8 14.2 

4 4 4 

(I ‘VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 

___ -. 



LAW ENGINEERING 

m ~LE#&fk$l:~lt::7604 

MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-4 

SITE NAME TC-341 (CamD Geiger) 

DATE (MOIDAYNR) 03/22/94 TIME (MILITARY) 1640 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 65O Sunnv 

TOTAL WELL DEPTH (TWD) 13.0 l/l0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.1 l/10 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casins 

DEPTH TO GROUNDWATER (DGW) 6.85 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 8.25 11100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1.4 l/l0 GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 4.2 1 I1 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER x OTHER: 

TOTAL VOLUME OF WATER REMOVED 4.2 l/l0 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ -13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1 I1 0 GAL.) 

pH (S.U.) 

SP. COND. @MHOS/CM) 

WATER TEMP. (C) 

TURBIDITY l 

0.0 2.1 4.2 

6.41 6.50 6.43 

125 120 100 

15.5 14.6 14.2 

4 4 4 

‘VISUAL DETERMINATION ONLY 
(I) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



. ,II I I 01 u ,, 

p) pLE/jgg$i:!z::,,04 

MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-5 

SITE NAME TC-341 (Camr, Geiaer) 

DATE (MOIDAYIYR) 03122194 TIME (MILITARY) 1135 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 65O Sunnv 

TOTAL WELL DEPTH (TWD) 13.0 1110 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.0 l/10 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casing 

DEPTH TO GROUNDWATER (DGW) 6.38 1 /lOO FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW = 8.62 1 /lOO FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1.5 1 /lO GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 4.5 1110 GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

OTAL VOLUME OF WATER REMOVED 4.5 1 I1 0 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ -13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1110 GAL.) 

pH (S.U.) 

SP. COND. bMHOS/CM) 

WATER TEMP. (C) 

TURBIDITY l 

0.0 2.3 4.5 

6.05 5.83 5.76 

60 65 65 

14.3 14.0 14.2 

4 4 4 

II 

‘VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



A 
AROLINA 27604 

MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-6 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 1015 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunnv 

TOTAL WELL DEPTH (TWOI 13.0 1 /lO FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.0 1110 FT. 

DESCRIPTION OF MEASURING POINT TOP of Marked Casino 

DEPTH TO GROUNDWATER (DGW) 7.13 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 7.87 l/100 FT. 

ONE STANDING WELL VOLUME ISWV) = LWC X 1.3 l/10 GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 3.9 1 I1 0 GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

3TAL VOLUME OF WATER REMOVED 3.9 l/10 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ -13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

VOLUME (1110 GAL.) 0.0 2.0 3.9 

pH (S.U.) 4.95 4.80 4.73 

SP. COND. bMHOS/CMb a0 70 65 

WATER TEMP. (C) 14.3 13.6 13.3 

TURBIDITY’ 4 4 4 

*VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT 13) MODERATE (4) HIGH 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-7 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNR) 03/l 6194 TIME (MILITARY) 1330 

FIELD PERSONNEL Wilkinson 

WEATHER CONDITIONS 70° Partlv Cloudv 

TOTAL WELL DEPTH (TWD) 13.0 l/l0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.0 l/10 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casino 

DEPTH TO GROUNDWATER (DGW) 6.6 l/l 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW = a.4 l/100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X .17 = 1.4 1 /lO GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 4.3 1 I1 0 GAL =STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

‘OTAL VOLUME OF WATER REMOVED 4.3 1 I1 0 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1110 GAL.) 0.0 2.2 4.3 

SP. COND. @MHOS/CM) 

WATER TEMP. tC1 

TURBIDITY’ 

*VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



m @Elgg&E~:~:~::7604 
MONITORING WELL SAMPLING AND 

FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-8 

SITE NAME TC-341 (Cam0 Geiger) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 1715 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 70° Sunnv 

TOTAL WELL DEPTH (TWD) 13.0 1 /lO FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 0.0 1110 FT. 

DESCRIPTION OF MEASURING POINT Too of Marked Casino 

DEPTH TO GROUNDWATER (DGW) 4.94 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW = 8.06 l/l00 FT. 

ONE STANDING WELL VOLUME (SW’/) = LWC X 1.4 1110 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 4.2 1 I1 0 GAL= STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

OTAL VOLUME OF WATER REMOVED 4.2 1 /lO GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE1 3.0’ -13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES- NO X 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

*VISUAL DETERMINATION ONLY 
(1) CLEAR (21 SLIGHT (3) MODERATE (41 HIGH 

.- _-.-__ . “, 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-9 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 1050 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunnv 

TOTAL WELL DEPTH (TWD) 30.0 1110 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.1 1110 FT. 

DESCRIPTION OF MEASURING POINT TOP of Marked Casinq 

DEPTH TO GROUNDWATER (DGW) 7.29 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 24.81 l/100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 4.2 1 I1 0 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 12.6 1 I1 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

OTAL VOLUME OF WATER REMOVED 1 I1 0 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 25.0’ - 30.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES- NO X No lockable cao. 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE HIGH X COMMENTS 

FIELD ANALYSES 

VOLUME (1 I1 0 GAL.) 0.0 6.3 12.6 

pH (S.U.) 6.48 7.24 7.86 

SP. COND. (IrMHOS/CM) 480 490 470 

WATER TEMP. tC) 18.2 19.0 18.9 

TURBIDITY* 3 3 3 

II ‘VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



D W.L&jjg$E!~~::76.04 
MONITORING WELL SAMPLING AND 

FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-10 

SITE NAME TC-341 (CamD Geiaer) 

DATE (MOIDAYMR) 03/l 6194 TIME (MILITARY) 1430 

FIELD PERSONNEL Wilkinson 

WEATHER CONDITIONS 70° Partlv Cloudv 

TOTAL WELL DEPTH (TWD) 13.0 1 /lO FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.0 l/10 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casina 

DEPTH TO GROUNDWATER (DGW) 5.0 = j 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 9.0 1 /lOO FT. 

ONE STANDING WELL VOLUME (SWVI = LWC X .17 = 1.5 l/10 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 4.6 1 I1 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

TOTAL VOLUME OF WATER REMOVED 4.6 l/10 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW x MODERATE HIGH COMMENTS 

FIELD ANALYSES 

II 

*VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (31 MODERATE (4) HlGH 

” ,._. ---_. * . _~- . - _-_- --- 
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AROLINA 27604 

MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-11 

SITE NAME TC-341 (Camp Gainer) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 1115 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 65O Sunnv 

TOTAL WELL DEPTH (TWD) 13.0 l/l 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 1.9 1110 FT. 

DESCRIPTION OF MEfiSURlNG POINT Top of Marked Casing 

DEPTH TO GROUNDb-titiITER (DGW) 6.90 1 /I 00 FT. (DEPTH BELOW MEASURING POINT1 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 8.0 l/l00 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1.4 1 I1 0 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 4.2 1 I1 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

ITAL VOLUME OF WATER REMOVED 4.2 1110 GAL. CASING DIAMETER 2 Ifl. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1110 GAL.) 

pH (S.U.) 

SP. COND. bMHOS/CM) 

WATER TEMP. tC) 

TURBIDITY l 

0.0 2.1 4.2 

6.32 5.96 5.86 

95 85 80 

16.4 15.4 15.0 

4 4 4 

‘VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-12 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNR) 03/22/94 TIME (MILITARY) 1655 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 70° Sunny 

TOTAL WELL DEPTH (TWDI 13.0 1 I1 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.0 l/10 FT. 

DESCRIPTION OF MEASURING POINT TOD of Marked Casinn 

DEPTH TO GROUNDWATER (DGW) 6.56 1 /lOO FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 8.44 11100 FT. 

ONE STANDING WELL VOLUME (SW’/) = LWC X 1.4 1 /lO GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 4.2 1 /lO GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

‘OTAL VOLUME OF WATER REMOVED 4.2 1 /lO GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.1 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1 I1 0 GAL.) 

pH (S.U.) 

SP. COND. (/.iMHOSICM) 

WATER TEMP. t C) 

TURBIDITY l 

0.0 2.1 4.2 

6.44 6.91 7.09 

330 340 335 

15.9 15.8 15.9 

4 4 4 

MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

*VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-13 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNRI 03122194 TIME (MILITARY) 0940 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunnv 

TOTAL WELL DEPTH (TWD) 13.0 l/l 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 2.0 1110 FT. 

DESCRIPTION OF MEASURING POINT Too of Marked Casino 

DEPTH TO GROUNDWATER (DGW) 6.72 1 /lOO FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWCI = TWD - DGW = 8.28 l/100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1.4 l/10 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 4.2 1 I1 0 GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

‘3TAL VOLUME OF WATER REMOVED 4.2 l/10 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES X NO 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

VOLUME (1 I1 0 GAL.) 

pH (S.U.) 

CP. COND. (/IMHOS/CMl 

WATER TEMP. (C) 

TURBIDITY+ 

0.0 2.1 4.2 

5.73 5.61 5.47 

55 50 50 

13.9 13.5 13.1 

4 4 4 

*VISUAL DETERMINATION ONLY 
(11 CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



‘VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 

MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-14 

SITE NAME TC-341 (Camp Geicerl 

DATE (MO/DAY/YR) 03122194 TIME (MILITARY) 0825 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunny 

TOTAL WELL DEPTH (TWD) 13.0 1 /l 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 0.0 1110 FT. 

DESCRIPTION OF MEASURING POINT TOD of Marked Casinq 

DEPTH TO GROUNDWATER (DGW) 5.44 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= 7.56 1 /lOO FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1.3 l/10 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 3.9 1 /l 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

TOTAL VOLUME OF WATER REMOVED 3.0 1 I1 0 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES- NO X 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO Drv at 3.0 gallon 

WELL YIELD LOW x MODERATE HIGH COMMENTS Stronq Petroleum Odor 

FIELD ANALYSES 

VOLUME (l/l 0 GAL.) 

pH (S.U.) 

SP. COND. .AHOS/CM) 

WATER TEMF. (C) 

TURBIDITY’ 

0.0 2.0 3.0 

5.95 6.29 6.21 

360 355 360 

15.0 14.6 14.7 

4 4 4 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-15 

SITE NAME TC-341 (Camp Geiger) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 0845 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunny 

TOTAL WELL DEPTH (TWD) 30.0 l/l 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 0.0 1110 FT. 

DESCRIPTION OF MEASURING POINT Top of Marked Casinq 

DEPTH TO GROUNDWATER (DGW) 5.60 1 /lOO FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW = 24.4 l/100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 4.1 1110 GAL. 

THREE STANDING WELL VOLUMES = BXSWV = 12.3 1 /lO GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

‘OTAL VOLUME OF WATER REMOVED 12.3 1 /lO GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 25.0’ - 30.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES NO X 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE HIGH X COMMENTS 

FIELD ANALYSES 

VOLUME (1 I1 0 GAL.) 0.0 6.2 12.3 

pH (S.U.) 6.61 7.24 7.50 

SP. COND. @MHOSICMI 600 550 600 

WATER TEMP. (Cl 17.5 17.6 18.3 

TURBIDITY l 3 3 3 

II 

*VISUAL DETERMINATION ONLY 
(I) CLEAR (2) SLIGHT (3) MODERATE (4) HK3-I 



1 
MONITORING WELL SAMPLING AND 

FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-16 

SITE NAME TC-341 (Camo Geiger) 

DATE (MOIDAYNR) 03122194 TIME (MILITARY) 0750 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunnv 

TOTAL WELL DEPTH (TWD) 13.0 1 I1 0 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 0.0 l/10 FT. 

DESCRIPTION OF MEASURING POINT Tots of Marked Casino 

DEPTH TO GROUNDWATER (DGW) 4.65 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWC) = TWD - DGW= a.35 11100 FT. 

ONE STANDING WELL VOLUME (SW’/) = LWC X 1.4 l/10 GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 4.2 1 I1 0 GAL = STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

‘OTAL VOLUME OF WATER REMOVED 4.2 l/10 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES- NO X 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

II *VISUAL DETERMINATION ONLY 
(1) CLEAR (2) SLIGHT (3) MODERATE (4) HIGH 



MONITORING WELL SAMPLING AND 
FIELD DATA WORKSHEET 

LAW JOB NUMBER 475-09183-01 MONITORING WELL NUMBER MW-17 

SITE NAME TC-341 (CamD Geiger) 

DATE (MOIDAYNRI 03122194 TIME (MILITARY) 0915 

FIELD PERSONNEL Fischer/Whalen 

WEATHER CONDITIONS 60° Sunnv 

TOTAL WELL DEPTH (TWO) 13.0 1110 FT. (DEPTH BELOW MEASURING POINT) 

HEIGHT OF MEASURING POINT ABOVE LAND SURFACE 0.0 l/10 FT. 

DESCRIPTION OF MEASURING POINT TOD of Marked Casinq 

DEPTH TO GROUNDWATER (DGW) 5.02 1 I1 00 FT. (DEPTH BELOW MEASURING POINT) 

LENGTH OF WATER COLUMN (LWCI = TWD - DGW = 7.98 l/100 FT. 

ONE STANDING WELL VOLUME (SWV) = LWC X 1.4 1 I1 0 GAL. 

THREE STANDING WELL VOLUMES = 3XSWV = 4.2 1 I1 0 GAL=STANDARD EVACUATION VOLUME 

METHOD OF WELL EVACUATION TEFLON BAILER X OTHER: 

OTAL VOLUME OF WATER REMOVED 4.2 1 I1 0 GAL. CASING DIAMETER 2 In. 

CASING MATERIAL PVC X S.S. TEFLON OTHER 

SCREENED INTERVAL (FROM ID PLATE) 3.0’ - 13.0’ (DEPTHS BELOW LAND SURFACE - FT.) 

STEEL GUARD PIPE AROUND CASING YES X NO COMMENTS 

LOCKING CAP YES X NO 

PROTECTIVE POST/ABUTMENT YES- NO X 

NONPOTABLE LABEL YES X NO 

ID PLATE YES X NO 

WELL INTEGRITY SATISFACTORY YES X NO 

WELL YIELD LOW MODERATE X HIGH COMMENTS 

FIELD ANALYSES 

II ‘VISUAL DETERMINATION ONLY 
(11 CLEAR (21 SLIGHT (3) MODERATE (4) HIGH 



APPENDIX I 

LABORATORY ANALYTICAL TEST REPORTS 
CHAIN OF CUSTODY RECORDS 



GeoCh&& bI&aorporated ,-, 
Environmental Laboratories 
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-f*-: Fy March 7, 1994 
Mr. Brian Bellis 
Law Engineering 1 ,.>I; ( T (' 7'234 
P.O. Box 18288 
Raleigh, NC 27619 ‘.; !,', f.:%;:fi pEE#){G 

Reference: !rc-341 (weekly ~~-'~~27/94-03/05/94) 
475-09183-01 
GCIX 9403-002N 

Dear Mr. Brian Bellis: 

This' is the analytical report for the above referenced 
project. On February 3, 1994 we received twelve soil samples for 
analysis. The analytical and quality control results are presented 
in separate tables for your convenience. Brief summaries of 
analytical methods employed are as follows. GeoChem analytical 
reports contain information based strictly on the analysis 
requested on the chain of custody (COC) accompanying this report. 
Non-target compounds are not identified or quantified. 

Samples are analyzed by following the California U.S.T. 
manual. This methodology incorporates EPA purge and trap (meth. 
5030) techniques for analysis of volatile fuels such as gasoline. 
Less volatile fuels such as diesel fuel and kerosene must be 
extracted using solvents prior to analysis (soils are sonicated, 
meth. 3550). A standard calibration curve is created from the pure 
fuel of interest. The standards serve two functions; they create 
a "finger print" pattern for comparisons and they allow the chemist 
to calculate the concentration of that fuel analyzed for. 

If there are any technical questions please feel free to call 
me at 919-460-8093. Thank you for allowing GBoCmrx to serve your 
analytical needs. 

President 



GeoCh&kk@fdbrporated ,- 
Environmental Laboratories 

Project# mobile summary 1 Site Name TC-341 

LAB ID. 0229 0230 0231 
DATE SAXPLED 03/01/94 03/01/94 03/01/94 
DATE ANALYZED 03/03/94 03/03/94 03/03/94 
FIELD ID. O.O-1.5(MW-8) 3.5-5.0(&W-8) o.O-l.S(Mw7) 

ANALYTE ma/ka Dal ma/ka Dal, ma/ka Dal 

TPH/ga8 BDL 1.0 BDL 1.0 BDL 1.0 

LAB ID. 0232 0233 0234 
DATE SAXPLED 03/01/94 03/01/94 03/01/94 
DATE ANALYZED 03/03/94 03/03/94 03/03/94 
FIELD ID. 3.5-5.0(&w-7) o.o-1.5(xw-4) 3.5-5.O(w-4) 

ANALYTE ma/ka Dal ma/ka Dal ma/ka Dal 

BDL 1.0 BDL 1.0 BDL 1.0 

soil water 
parts per million = mg/kg w/l 
parts per billion = ug/kg w/l 
P@ = practical quantitation limit due to matrix effects. 
bdl = below method detection limit. 
W = below quantitation limit. 

; .  .“1 
.  .  

,  



Environmental Laboratories 

ProjectR mobile summary 2 Site Name TC-341 

LAB ID. 0235 0236 0237 
DATE SAMPLED 03/01/94 03/01/94 03/01/94 
DATE ANALYZED 03/03/94 03/03/94 03/03/94 
FIELD ID. o.o-1.5(Mw-5) 3.5-5.O(Mw-5) o.O-1.5(Mw-6) 

ANALYTE 

TPH/Q88 

mcr/ka DCfl ma/ku Wl mu/ku Wl 

BDL 1.0 BDL 1.0 BDL 1.0 

LAB ID. 0238 0239 0240 
DATE SAMPLED 03/01/94 03/03/94 03/03/94 
DATE ANALYZED 03/03/94 03/03/94 03/03/94 
FIELD ID. 3.5-5.O(MW-6) o.o-1.5(&w-9) 3.5-5.0(&w-9) 

ANALYTE 

TPE1/ga8 

mu/ku DUl mu/ku Wl mu/ku Dul 

BDL 1.0 BDL 1.0 BDL 1.0 

soil 
parts per million = mg/kg 

water 
mg/l 

parts per billion = ug/kg v/l 
pql = practical quantitation limit due to matrix effects. 
bdl = below method detection limit. 
W = below quantitation limit. 



GeoCh&#@fdbrporated k-I 
Environmental Laboratories 

Projectlic mobile summary 3 Site Name TC-341 

LAB ID. 0229 0230 0231 
DATE SAMPLED 03/01/94 03/01/94 03/01/94 
DATE EXTRACTED 03/03/94 03/03/94 03/03/94 
FIELD ID. O.O-1.5(&W-8) 3.5-S.O(MW-8) o.O-l.S(ws-7) 

ANALYTE 

TPEI/diW81 

ma/ka Dal ma/ku Wl ma/ka Wl 

BDL 5.0 BDL 5.0 BDL 5.0 

LAB ID. 0232 0233 0234 
DATE SAMPLED 03/01/94 03/01/94 03/01/94 
DATE EXTRACTED 03/03/94 03/03/94 03/03/94 
FIELD ID. 3.5-S.O(Mw-7) o.o-1.5(&w-4) 3.5-5.0(&w-4) 

ANALYTE 

TPH/dimml 

mu/ka Wl ma/ka Wl ma/ku Wl 

BDL 5.0 BDL 5.0 BDL 5.0 

soil water 
parts per million = mg/kg w/l 
parts per billion = ug/kg w/l 

%i 
= practical quantitation limit due to matrix effects. 
= below method detection limit. 

bql = below quantitation limit. 



GeoCh&kkh /!!1&8orporated .- 
Environmental Laboratories 

Project# mobile summary 4 Site Name TC-341 

LAB ID. 0235 0236 0237 
DATE SAMPLED 03/01/94 03/01/94 03/01/94 
DATE EXTRACTED 03/03/94 03/03/94 03/03/94 
FIELD ID. o.o-1.5(Mw-5) 3.5-5.O(xw-5) o.O-l.S(w-6) 

ANALYTE malka Dal malka oak ma/ka Dal 

TPH/di8ul BDL 5.0 BDL 5.0 BDL 5.0 

LAB ID. 0238 0239 0240 
DATE SAMPLED 03/01/94 03/03/94 03/03/94 
DATE EXTRACTED 03/03/94 03/03/94 03/03/94 
FIELD ID. 3.5-5.O(MW-6) o.o-1.5(Mw-9) 3.5-5.O(&s+9) 

ANALYTE 

TPH/die8d 

ma/ka Dal ma/ka KKll ma/ka Wl 

BDL 5.0 BDL 5.0 BDL 5.0 

soil water 
parts per million = mg/kg w/l 
parts per billion = ug/kg w/l 
Pql = practical quantitation limit due to matrix effects. 
bdl = below method detection limit. 
W = below quantitation limit. 



. GeoChdk&!!&brporated N-S 
Environmental Laboratories 

METHOD RECOVERY METHOD 
DETECTION LIMIT 

TPE/gas 106 % 

TPB/diesel 81 % 

1.0 ppnl 

5.0 ppm 

REVIEUBD BY 



. 

Report To: WA-J g4.s-G- - GeoChem, Incorporated 
E n v i r o II m e n t a I 1, a b o r a t o r i e s 

2500 Gate Way Centre Blvd., Suite 300 
Morrisville, NC 27560 

[PRDJECT SITE NUMBER I PO# 

f-+7.5=- c9te33-0 I 
SITE NAME 

FIELD 
--“PLEID I 

TURNAROUND SAMPLE 
IN DAYS I MATRIX I 

DATE AND 
TIME COLLECTED SAM 

ad-/J 
II. A . ” - ./ 3-l-S% 

Chain of Custody Record 

3,s--5 --= 
4 If ‘I ?-f-7Y 

.-* 8 
REMARKS 

I 
I 
-.L 
A-. 
1 
/ JM I I Inl 

I4 )-j&WED Bv: 
2443 

DATE TIME 

RELINOUISHED Bv: DATE TIME RECEItiD By: 
3 -3 -ry t:ctolq 

DATE TlME RELINQUISHED By: DATE TIME 

I 
T 
I 

L- 
1 
I 

Bill To: 

Y 233 
\F 234 

kl I I 1 1 1 1 1 1 1 
III III I I I I 1 236 

P 

This Chain of Custody is considered a written contract to perform the services requested in the analyses section of this document. 



GeoCh@& /!1&8orporated ,- 
Environmental Laboratories 

Mr.' BrianeBellis 
Law Engineering 
P.O. 18288 
Raleigh, NC 27619 

March 15, 1994 

Reference: TC 341 (weakly sumaary 03/06/94-03/12/94) 
435~09183-01 
GCI# 9403-0031 

Dear Mr. Brian Bellis: 

This is the analytical report for the above referenced 
project. On March 3, 
analysis. 

1994 we received three soil samples for 
The analytical and quality control results are presented 

in separate tables for your convenience. Brief summaries of 
analytical methods employed are as follows. GeoChem analytical 
reports contain information based strictly on the analysis 
requested on the chain of custody (COC) accompanying this report. 
Non-target compounds are not identified or quantified. 

TPH 

Samples are analyzed by following the California U.S.T. 
manual. This methodology incorporates EPA purge and trap (meth. 
5030) techniques for analysis of volatile fuels such as gasoline. 
Less volatile fuels such as diesel fuel and kerosene must be 
extracted using solvents prior to analysis (soils are sonicated, 
meth. 3550). A standard calibration curve is created from the pure 
fuel of interest. The standards serve two functions; they create 
a "finger print'@ pattern for comparisons and they allow the chemist 
to calculate the concentration of that fuel analyzed for. 

If there are any technical questions please feel free to call 
me at 919-460-8093. 
analytical needs. 

Thank you for allowing GpXmm to serve your 

Dean Gokel 



GeoCh&kk&@brporated - 
Environmental Laboratories 

Project mobile summary 1 Site Name TC 341 

LAB ID. 0241 0242 0243 
DATE SAMPLED 03/03/94 03/03/94 03/03/94 
DATE ANALYZED 03/04/94 03/04/94 03/04/94 
FIELD ID. Mw-lO(O.O-1.5) DUP Mw-10(3.5-5.0) 

ANALYTE 

TPH/gas 

LAB ID. 
DATE SAMPLED 
DATE EXTRACTED 
FIELD ID. 

mu/ka Wl 

BDL 1.0 

0241 
03/03/94 
03 /03/94 
Mw-lO(O.O-1.5) 

ma/ka Dal 

BDL 1.0 

0242 
03/03/94 
03/03/94 
DUP 

mu/ka Dal 

BDL 1.0 

0243 
03/03/94 
03/03/94 

H-10(3.5-5.0) 

NETHOD 

ANALYTE mu/ka Dal ma/ku wl ma/ku wl 

BDL 5.0 BDL 5.0 100 5.0 

soil water 
* parts per million = mg/kg w/l 

parts per billion = ug/kg v/l 
pql = practical quantitation limit due to matrix effects. 
bdl = below method detection limit. 
bql = below quantitation limit. 



GeoCh&k#&&porated ,- 
Environmental Laboratories 

METHOD RECOVERY METHOD 
DETECTION LIMIT 

TPH/gas 80 % 

TPH/diesel 81 % 

1.0 ppm 

5.0 ppm 



Report To: /34w I3 A/ /j / 

- GeoChem, Ir ltiorporated 
E n v i r 0 n t-n c n t a I L a b 0 r a i 0 r i e s 

2500 Gate Way Centre Blvd., Suite 300 
Morrisville, NC 27560 

Chain of Custody Record 
PROJECT SlTE NUMBER PO# I I GEOCHEM PROJECT I 

73L__cq /j 3 -0 I ii 
rg 

3 591 
ZF 

I) %I 
8s 

89 

FIELD DATE AND 
p” LAB I 

SAMPLE ID TIME COLLECTED REMARKS (for lab m 1 

Afw-10 
d /r i-3 

y&/j 

LL / F 

/-3 -5 - 
SIC 3-3-w ( .>( 

J-i L 
~-w-W 

ZYQ 
. 

3-.3 -5Q / ,x 243-4 

RECEIVED By: RELINQUISHED By: DATE TIME RECEIVED DATE TIME 

, 

Bill To: 

This Chain of Custody is considered a written contract to perform the services requested In the analyses section of this document. 
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GeoChd%f&fi&rporated ,- 
Environmental Laboratories 

Mr.'Brian Bellis 
Law Engineering 
P.O. Box 18288 
Raleigh, NC 27619 

March 22, 1994 

Reference: TC-341 (weekly summary 03/13/94-03/19/94) 
475-09183-01 
Gcw 94039014N 

Dear Mr. Brian Bellis: 

This is the analytical report for the above referenced 
project. On March 16, 
analysis. 

1994 we received three water samples for 

in 
The analytical and quality control results are presented 

separate tables for your convenience. Brief summaries of 
analytical methods employed are as follows. 
reports contain information based 

GeoChem analytical 
strictly on the analysis 

requested on the chain of custody (COC) accompanying this report. 
Non-target compounds are not identified or quantified. 

EPA method 602 

Samples are loaded into a specially designed purging chamber 
at ambient temperature. Helium is bubbled through the sample. 
This drives the organics onto a sorbent trap. Once purging has 
been completed the sorbent column is rapidly heated. This 
efficiently transfers the organics into the gas chromatograph which 
separates the components of the sample. 
then detected using 

The purgeable organics are 
flame ionization and photo ionization 

detectors. 

2600eatewaycit3ntmBhrd;,8ulte800 l ndodwHb,Nc275tw) 

Tebphone: 919sdoBoQ9 l FAX: QlS4604167 



Environmental Laboratories 

PAH (EPA Nethod 610) 

This method covers the determination of certain polynuclear 
aromatic hydrocarbons 

(PAW l 

approximately one liter, 
A measured volume of sample, 

is extracted with methylene chloride using 
a separatory funnel or a continuous liquid to liquid extractor. 
The methylene chloride extract is then analyzed 
chromatography using a flame 

by gas 

identification. 
ionization detector for compound 

If there are any technical questions please feel free to call 
me at 919-460-8093. Thank you for allowing GBOCHEN 
analytical needs. 

to serve your 

Sjncerelk P 



GeoCh&kb&%fi&rporated 
Environmental Laboratories 

Project mobile summary 1 Site Name TC-341 

LAB ID. 0267 0268 0269 
DATE SAMPLED 03/i6/94 03/16/94 03/16/94 
DATE ANALYZED 03/16/94 03/16/94 03/17/94 
FIELD ID. Mw-7 Mw-4 Mu-10 

ANALYTE 

EPA 602 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes 
1,3 Dichlorobenzene 
1,4 Dichlorobenzene 
1,2 Dichlorobenzene 

uull DCll 

0.6 0.5 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

uall Dal 

BDL 0.5 
0.7 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

w/l DCll 

BQL 1.0 
BQL 
BQL 
BQL 
1.6 
BQL 
BQL 
BQL 

soil water -- 
parts per million = mg/kg w/l 
parts per billion = ug/kg w/l 
Pql = practical quantitation limit due to matrix effects. 
bdl = below method detection limit. 
Ml = below quantitation limit. 

25ooGatewayczentmBhd.,suite9oo~ m4ombab,Ncm 
TebphomSlo48o8oQ9 . FAX: 914167 



GeoCh&k& bhaomorated ,-, 
Environmental Laboratories 

Project mobile summary 2 Site Name TC-341 

LAB IDi 0267 
DATE SAMPLED 03/16/94 
DATE EXTRACTED 03/16/94 
FIELD ID. WY-7 

0268 0269 
03/16/94 
03/16/94 

03/16/94 

Mw-4 
03/16/94 
Mu-10 

ANALYTE 
610 

us/l Dal 

Naphthalene BQL 0.5 
Acenaphthylene BQL 0.5 
Acenaphthene' BQL 0.5 
Fluorene BQL 0.5 
Phenanthrene BQL 0.5 
Anthracene BQL 0.5 
Fluoranthene BQL 0.5 
Pyrene BQL 0.5 
Benzo(a)anthracene BQL 1.1 
Chrysene BQL 0.5 
Benzofluoranthenes BQL 2.1 
Benzo(a)pyrene BQL 2.1 
Indeno(l,2,3-cd)pyreneBQL 2.7 
Dibenzo(a,h)anthraceneBQL 2.7 
Benzo(g,h,i)perylene BQL 2.7 

uall Wl uall Wl 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
0.5 
2.0 
2.0 
2.5 
2.5 
2.5 

32.6 0.5 
BQL 0.5 
19.3 0.5 
BQL 0.5 
8.9 0.5 
2.1 0.5 
BQL 0.5 
BQL 0.5 
BQL 1.1 
BQL 0.5 
BQL 2.2 
BQL 2.2 
BQL 2.7 
BQL 2.7 
BQL 2.7 

soil water 
parts per million = mg/kg mg/l 
parts per billion = ug/kg w/l 
pql = practical quantitation limit due to matrix effects. 
bql = below quantitation limit. 
bdl = below method detection limit 

2socwewaycentreBlvd.,~aoo l hAonlmm,Nc27s8o 

Tebphcm: 919404993 l FAX: 9194604197 
. ..-._. .- 



Environmental Laboratories 

QUALITY CO-L RESULTS 

METHOD RECOVERY METHOD 
DETECTION LIMIT 

602 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 

610 
Naphthalene 
Acenaphthene 
Phenanthrene 

104 % 
97 % 
96 % 

100 % 
98 % 
94 % 
87 % 
96 % 

96 % 
103 % 
108 % 

0.5 ppb 

0.5 ppb 



-- - --- 

- GeoChem, Incorporated Bill To: 

E rI v i r 0 n rn e rI t a I I, a h 0 r a 1 0 r i c: s 

2500 Gate Way Centre Blvd., Suite 300 
Morrisville, NC 27560 

Chain of Custody Record 
IPROJECT SITE NUMBER 1 POI I 

I I I I 
REMARKS c RELINQUISHED Bv: -DATE 1 TIME 

I ,&lb Lfqj- 
RECEIVED By: RELINQUISHED By: TlME RELINQUISHED By: DATE TIME 

This Chain of Custody is considered a written contract to perform the services requested in the analyses section of this document. 



GeoCh&@&kfbrporated ,-, 
Environmental Laboratories 

Mr. Brian,Bellis 
Law Engineering 
P.O. Box 18288 
Raleigh, NC 27619 

March 29, 1994 

Reference: ‘E-341 (weekly summary 03/20/94-03126194) 
43s091a3-01 
GCI# 9403902ON 

Dear Mr. Brian Bellis: 

This is the analytical report for the above referenced 
project. On March 23, 
for analysis. 

1994 we received nine groundwater samples 
The analytical and quality control results are 

presented in separate tables for your convenience. Brief summaries 
of analytical methods employed are as follows. 
reports contain 

GeoChem analytical 
information based strictly on the analysis 

requested on the chain of custody (COC) accompanying this report. 
Non-target compounds are not identified or quantified. 

PAN (EPA Nethod 610) 

This method covers the determination of certain polynuclear 
aromatic hydrocarbons (P=u * A measured volume of 
approximately one liter, 

sample, 
is extracted with methylene chloride using 

a separatory funnel or a continuous liquid to liquid extractor. 
The methylene chloride extract is then 
chromatography using a 

analyzed by gas 

identification. 
flame ionization detector for compound 

LAW ENGINEERING 
RALEIGH 



GeoCh&@¶&%rporated - 
Environmental Laboratories 

Samples are loaded into a specially designed purging chamber 
at ambient temperature. Helium is bubbled through the sample. 
This drives the organics onto a sorbent trap. Once purging has 
been completed the sorbent column is rapidly heated. This 
efficiently transfers the organics into the gas chromatograph which 
separates the components of the sample. The purgeable organics are 
then detected using flame ionization and photo ionization 
detectors. 

If there are any technical questions please feel free to call 
me at 919-460-8093. Thank you for allowing GsoQnn 
analytical needs. 

to serve your 

S$i/ 
President 

2600QatewaycentmBlvd..suite300 l Monbvye,Nc27560 

1s 91s4ama3 l FAX: 91@4604167 , ,.-. 



GeoCh&b /&8orporated ,-, 
Environmental Laboratories 

Project mobile summary 1 Site Name TC-341 

LAB ID. 0281 0282 0283 
DATE SAMPLED 03122194 03/22/94 
DATE EXTRACTED 03/23/94 03/23/94 

03/22/94 

FIELD ID. 
03/23/94 

TC341MWl TC341MW2 TC34lMW3 

610 
uafl pal us/l Dal us/l Wl 

Naphthalene 214 4.5 
Acenaphthylene BQL 4.5 
Acenaphthene 247 4.5 
Fluorene 326 4.5 
Phenanthrene BQL 4.5 
Anthracene 114 4.5 
Fluoranthene 45.5 4.5 
Pyrene 133 4.5 
Benzo(a)anthracene BQL 9.0 
Chrysene BQL 4.5 
Benzofluoranthenes BQL 18.0 
Benzo(a)pyrene BQL 18.0 
Indeno(l,2,3-cd)pyreneBQL 22.5 
Dibenzo(a,h)anthraceneBQL 22.5 
Benzo(g,h,i)perylene BQL 22.5 

457 4.5 
BQL 4.5 
108 4.5 
166 4.5 
BQL 4.5 
BQL 4.5 
12.2 4.5 
136 4.5 
BQL 9.0 
BQL 4.5 
BQL 18.0 
BQL 18.0 
BQL 22.5 
BQL 22.5 
BQL 22.5 

BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 1.0 
BDL 0.5 
BDL 2.0 
BDL 2.0 
BDL 2.5 
BDL 2.5 
BDL 2.5 

soil water 
parts per million = mg/kg w/l 
parts per billion = ug/kg v/l 
pql = practical quantitation limit due to matrix effects. 
bql = below quantitation limit. 
bdl = below method detection limit 

2SOOGlateWayC6ntmBlud,~3OO*Morrtsvllk,NC2Tccao 
T&phone: 81~ l FAX: 91@=4660167 



GeoCh&&&&brporated ,-, 
Environmental Laboratories 

Project mobile summary 2 Site Name TC-341 

LAB ID: 0284 0285 0287 
DATE SAMPLED 03/22/94 03/22/94 03/22/94 
DATE EXTRACTED 03123194 03/23/94 03/23/94 
FIELD ID. TC341MWS TC341MW6 TC34lMWl1 

ANALYTE 
610 

uail Dal us/l Dal 

Naphthalene BDL 0.5 
Acenaphthylene BDL 0.5 
Acenaphthene BDL 0.5 
Fluorene BDL 0.5 
Phenanthrene BDL 0.5 
Anthracene BDL 0.5 
Fluoranthene BDL 0.5 
Pyrene BDL 0.5 
Benzo(a)anthracene BDL 1.0 
Chrysene BDL 0.5 
Benzofluoranthenes BDL 2.0 
Benzo(a)pyrene BDL 2.0 
Indeno(l,2,3-cd)pyreneBDL 2.5 
Dibenzo(a,h)anthraceneBDL 2.5 
Benzo(g,h,i)perylene BDL 2.5 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Z:Z 
1.0 
0.5 
2.0 
2.0 
2.5 
2.5 
2.5 

us/l Wl 

BDL 0.5 
BDL 0.5 
BDL 
BDL E 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 0.5 
BDL 1.0 
BDL 0.5 
BDL 
BDL i:: 
BDL 2.5 
BDL 2.5 
BDL 2.5 

soil water -- 
parts per million = mg/kg w/l 
parts per billion = ug/kg w/l 
pql = practical quantitation limit due to matrix effects. 
W = below quantitation limit. 
bdl = below method detection limit 

2500GatewaycentreBhfd.,slJite900 l hAorrhm,Nc27560 

TW: 91946oaae . FAX: 91840=0167 I .“ ,‘. 



GeoCh&k&kf&rporated ,- 
Environmental Laboratories 

Project mobile summary 3 Site Name TC-341 

LAB ID., 0288 0289 
DATE SAMPLED 03/22/94 
DATE EXTRACTED 03/23/94 

03/22/94 

FIELD ID. 
03/23/94 

TC341MW12 Rinse blank 

ANALYTE 
610 

uall Dal us/l Dal 

Naphthalene BDL 
Acenaphthylene BDL 
Acenaphthene BDL 
Fluorene BDL 
Phenanthrene BDL 
Anthracene BDL 
Fluoranthene BDL 
Pyrene BDL 
Benzo(a)anthracene BDL 
Chryaene BDL 
Benzofluoranthenes BDL 
Benzo(a)pyrene BDL 
Indeno(l,2,3-cd)pyreneBDL 
Dibenzo(a,h)anthraceneBDL 
Benzo(g,h,i)perylene BDL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.0 
0.5 

4:: 
2.5 
2.5 
2.5 

BDL 
BDL 
BDL 
BDL 
BDL 

0.7 
0.9 
1.4 
1.0 
2.0 
BQL 
BQL 
BQL 
BQL 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

ii:: 
1.0 
0.5 
2.0 
2.0 
2.5 
2.5 
2.5 

soil water 
parts per million = mg/kg w/l 
parts per billion = ug/kg w/l 
Pql = practical quantitation limit due to matrix effects. 
Ml = below quantitation limit. 
bdl = below method detection limit 



GeoChm /!&brporated .-~ 
Environmental Laboratories 

Project mobile summary 4 Site Name TC-341 

LAB ID. 0281 
DATE SAMPLED 03/22/94 
DATE ANALYZED 03/25/94 
FIELD ID. TC341MWl 

0286 0289 
03/22/94 03/22/94 
03/23/94 03123194 
TC341MW8 -blank 

ANALYTE 

BPA 602 

Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes 
1,3 Dichlorobenzene 
1,4 Dichlorobenzene 
1,2 Dichlorobenzene 

WY/l Dal 

BQL 1.3 
BQL 
BQL 
4.0 
1.8 
BQL 
BQL 

uall Wl 

BDL 0.5 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

us/l Wl 

BDL 0.5 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

soil water 
parts per million = mg/kg w/l 
parts per billion = ug/kg Wl 
PC71 = practical quantitation limit due to matrix effects. 
bdl = below method detection limit. 
bql = below quantitation limit. 

2woc3atewaycentreBtud.,suite300 l bmonhdb,Nc- 

Tabphone: Ql- l FAX: 9104Wl67 



Environmental Laboratories 

QUALITY -Ii RESULTS 

METHOD 

610 
Naphthalene 
Acenaphthene 
Phenanthrene 

602 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenes 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 

RECOVERY- METHOD 
DETECTION LIMIT 

92 % 
95 % 

114 % 

0.5 ppb 

94 % 
94 % 
94 % 
96 % 
95 % 
92 % 
89 % 
96 % 

0.5 ppb 

2soo~wayceiltreBhrd.,su~300 l hmofdmm,Nc~ 

TaIephme: Ql- . FAXz91S4WOl67 



- GeoChem, II mxporated Bill To: 

Environmental Laboratories 

2500 Gate Way Centre Blvd., Suite 300 
Morrisville, NC 27560 

Chain of Custody Record 

REMARKS 
-- .- .- . .-. 

(for Muse onlvl I 

This Chain Of Custody iS consldered a written contract to nerfnrm tha CP~,IP~~ ranllnraorl ;- A- ---e.-- - - 
.- - .a . 



Law Environmental, Inc. 
Pensacola Branch 
7215 Pine Forest Road 
Pensacola, Florida 32526 

March 21, 1994 

Mr. Wayne Wilkinson - 475 
Law Engineering, Inc. 
3301 Atlantic Avenue 
Raleigh, NC 27604 
Clt. #12024 Proj. #475-09183-01 

Dear: Mr. Wilkinson: 

Below are the results of analysis of 15 samples received for examination 
on March 11, 1994: 

Sample I.D. AA51319 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-11 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/04/94 Time: 09:24 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------~------ 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT _1-____-__---_----------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/Kg Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline mg/Kg Not detected .23 

____----__c__-c---c-__c1________________--------------------------------- 

Sample I.D. AA51320 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MM--l1 S-2 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/04/94 Time: 09:18 
Lab submittal date: a3/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/W 11 3.2 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline mg/W Not detected .26 

------------------------------------------------------------------------- 
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Sample I.D. AA51321 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-12 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 14:40 
Lab submittal date: 03/11/94 Time: 13:58 
________________________________________--------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT ------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/Kg Not detected 2.9 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline mg/Kg Not detected .23 ___---------------------------------------------------------------------- 

Sample I.D. AA51322 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-12 S-l 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 14:46 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/Kg Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline mg/ Kg Not detected .24 

------------------------------------------------------------------------- 

Sample I.D. AA51323 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-13 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 15:27 
Lab submittal date: 03/11/94 Time: 13:58 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/ Kg Not detected 2.8 
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__________-__-___-__----------------------------------------------------- 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT ________________________________________--------------------------------- 
Multicomponent analysis: 2321-TPHVS Cal-DHS 

Gasoline mg/Kg Not detected .22 __ ______________-------------------------------------------------- 

Sample I.D. AA51324 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-13 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 15:31 
Lab submittal date: 03/11/94 Time: 13:58 ________________________________________--------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT _ __--___---_------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/W Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline w/Kg Not detected .24 

------------------------------------------------------------------------- 

Sample I.D. AA51325 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-14 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 08:15 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
_-_---------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/Kg Not detected 2.8 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline w/Kg Not detected .23, 

------------------------------------------------------------------------- 

Sample I.D. AA51326 Location code: 2TC341 
Purchase order number-: 47509183 Project account code: 12024 
Location Description: MW-14 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 08:20 



Page: 4 
March 21, 1994 
Mr. Wayne Wilkinson 

Lab submittal date: 03/11/94 Time: 13:58 
______________----------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT _________________--_____________________--------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/Kg 800 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline w/Kg 4100 25 ____--------------------------------------------------------------------- 

Sample I.D. AA51327 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-15 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 09:45 
Lab submittal date: 03/11/94 Time: 13:58 
______------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
___---------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/Kg Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline v/W Not detected .24 

--_---------------------------------------------------------------------- 

Sample I.D. AA51328 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-15 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 09:50 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/Kg 490 39 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline mg/Kg 200 56 
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Sample I.D. AA51329 Location code: 2TC341 
Purchase order number: 47509183 
Location Description: MW-16 S-l 

Project account code: 12024 
0.0-1.5 

Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: lo:49 
Lab submittal date: 03/11/94 Time: 13:58 
_____--__------_cc------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/W Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline w/Kg Not detected .24 

_________________-------------------------------------------------------- 

Sample I.D. A2451330 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-16 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: lo:56 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel mg/ Kg Not detected 2.9 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline w/W Not detected .24 

------------------------------------------------------------------------- 

Sample I.D. AA51331 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-17 S-l 0.0-l-5 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 15:52 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/Kg Not detected 2.9 
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________________________________________--------------------------------- 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
________________________________________--------------------------------- 
Multicomponent analysis: 2321-TPHVS Cal-DHS 

Gasoline v/Kg Not detected .23 
___---------------------------------------------------------------------- 

Sample I.D. AA51332 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-17 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 15:58 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
___---------------------------------------------------------------------- 
2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel w/W Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline mg/w Not detected .24 

------------------------------------------------------------------------- 

Sample I.D. AA51333 Location code: 2TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: Duplicate Sample collector: W. WILKINSON 
Lab submittal date: 03/11/94 Time: 13:58 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 

2323-Tot. Pet. Hydro. Prep. Soil Done 

Multicomponent analysis: 2321-TPHXS Cal-DHS 
Diesel Kvw Not detected 3.0 

Multicomponent analysis: 2321-TPHVS Cal-DHS 
Gasoline w/Kg Not detected .24 
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Please advise should you have questions concerning these data. 

Respectfully submitted, 

j-j rAfNiyYri I 
M.G. Tucci, Laboratory Manager 
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Law Environmental, Inc. 
Pensacola Branch 
7215 Pine Forest Road 
Pensacola, Florida 32526 

March 24, 1994 LAW ENGI;iEi!?lNG 
RAP!GH 

Mr. Brian Bellis - 475 
Law Engineering, Inc. 
3301 Atlantic Avenue 
Raleigh, NC 27604 
Cit. #12024 Proj. #475-09183-01 

Dear: Mr. Bellis: 

Below are the results of analysis of 19 samples received for examination 
on March 11, 1994: 

Stilllp18 I.D. AA51280 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-16 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: lo:56 
Lab submittal date: 33/11/94 Time: 10:50 
'--"'------"'--"'""'---'---------------------------------------------~------ 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT _________--___--__------------------------------------------------------- 
2310-pH Soil EPA 9045 units 6.55 
2323-Ignitability EPA 1010 

+/- 
degrees F No Flash 200 

________________________________________--------------------------------- 

&Ulp18 I.D. AA51281 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-17 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 15:52 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-pH Soil EPA 9045 units 7.23 
2323-Ignitability EPA 1010 

+/- 
degrees F No Flash 200 

2323-Tot.Rec. O&G Grav. EPA 9071 w/Kg 11 11.0 
___---------------------------------------------------------------------- 

saJllp18 I.D. AA51282 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-15 S-3 8.5-10.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 TiIXI8: lo:04 
Lab submittal date: 03/11/94 Time: 10:50 
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Mr. Brian Bellis Sample I.D. AA51282 (continued) 

_---_---_--_-_----------------------------------------------------------- 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT ______________------___1________________--------------------------------- 
2310-pH Soil EPA 9045 units 5.53 
2323-Ignitability EPA 1010 

+/- 
degrees F No Flash 200 

__________________------------------------------------------------------- 

Sample I.D. AA51283 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-11 S-3 8.5-10.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/04/94 Time: 09:32 
Lab submittal date: 03/11/94 Time: 10:50 
---------------------.---------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
___---------------------------------------------------------------------- 
2323-Tot.Rec. O&G Grav. EPA 9071 mg/Kg Not Det 12.0 
___---------------------------------------------------------------------- 

Sample I.D. AA51284 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-13 S-3 8.5-10.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 15:34 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot.Rec. O&G Grav. EPA 9071 w/W Not Det 12.0 
------------------------------------------------------------------------- 

Sample I.D. AAS Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-15 S-4 13.5-15.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 10:09 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot.Rec. O&G Grav. EPA 9071 w/Kg Not Det 13.0 
------------------------------------------------------------------------- 

Sample I.D. AA51286 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-16 S-3 8.5-10.0 
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Mr. Brian Bellis Sample I.D. AA51286 (continued) 

Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 11:oo 
Lab submittal date: 03/11/94 Time: 10:50 
__-----_----------------------------------------------------------------- 
TEST UNITS TEST 
PARAMETER 

DETECTION 
RESULT LIMIT __----__----------------------------------------------------------------- 

2323-Tot.Rec. O&G Grav. EPA 9071 w/Kg Not Det 13.0 _______________--__------------------------------------------------------ 

Sample I.D. AA51207 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-12 S-3 8.5-10.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 14:50 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot.Rec. O&G Grav. EPA 9071 w/Kg Not Det 12.0 
------------------------------------------------------------------------- 

Sample I.D. AA51288 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-14 S-3 8.5-10.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 08:56 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2323-Tot.Rec. O&G Grav. EPA 9071 mg/Kg 350 12.0 
------------------------------------------------------------------------- 

Sample I.D. AA51289 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-15 S-7 28.5-30.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/09/94 Time: 09:12 
Lab submittal date: 03/11/94 Time: 10:50 
--------------------- ---------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
--------------- ---------------------------------------------------------- 
2323-Tot.Rec. O&G Grav. EPA 9071 w/W Not Det 11.0 
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Sample I.D. AA51290 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-11 S-2 3.5-5-o 
Sample collector: W. WILKINSON 
Sample collection date: 03/04/94 Time: 09:24 
Lab submittal date: 03/11/94 Time: 10:50 
--_-----------_----_----------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT ------------------------------------------------------------------------- 
2310-TCLP Ext. Met. S. EPA 1311 Done 

Multicomponent analysis: 2310-TCLP Metals EPA 6010 
Arsenic w/L Not detected 42 
Barium w/L 400 30 
Cadmium w/L Not detected 4.0 
Chromium ug/L Not detected 8.0 
Lead w/L Not detected 37 
Selenium WI/L Not detected 79 
Silver w/L Not detected 8.0 

Multicomponent analysis: 2310-TCLP Mercury EPA 7470 
Mercury WI/L Not detected .20 

2310-pH Soil EPA 9045 units 6.52 +/- 
2323-Ignitability EPA 1010 degrees F No Flash 200 

Sample I.D. A7451291 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-12 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 14:40 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 

2323-Ignitability EPA 1010 degrees F No Flash 200 
2323-Tot.Rec. O&G Grav. EPA 9071 mg/Kg Not Det 11.0 

Sample I.D. AA51292 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-12 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 14:46 
Lab submittal date: 33/11/94 Time: 10:50 

TEST TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-pH Soil EPA 9045 units 7.26 +/- 
2323-Ignitability EPA 1010 degrees F No Flash 200 
------------------------------------------------------------------------- 
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Sample I.D. AASZ293 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: Mw-13 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 15:27 
Lab submittal date: 03/11/94 Time: 10:50 
--_---------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-pH Soil EPA 9045 units 6.02 
2323-Ignitability EPA 1010 

+/- 
degrees F No Flash 200 

------------------------------------------------------------------------- 

Sample I.D. MS1294 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-13 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/07/94 Time: 15:31 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-pH Soil EPA 9045 units 5.93 +/- _____-------------------------------------------------------------------- 

Sample I.D. AA51295 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-14 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 08:15 
Lab submittal date: 03/11/94 Time: 10:50 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-pH Soil EPA 9045 units 7.48 +/- 
2323-Ignitability EPA 1010 degrees F No Flash 200 
------------------------------------------------------------------------- 

Sample I.D. AA51296 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MW-14 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 08:20 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-TCLP Ext. Met. S. EPA 1311 Done 
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Mr. Brian Bellis Sample I.D. 
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AA51296 (continued) 

------------------------------------------------------------------------- 

TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 

Multicomponent analysis: 2310-TCLP Metals EPA 6010 
Arsenic w/L Not detected 42 
Barium w/L 260 30 
Cadmium w/L Not detected 4.0 
Chromium WI/ L Not detected 8.0 
Lead w/L Not detected 37 
Selenium w/L Not detected 79 
Silver w/L Not detected 8.0 

Multicomponent analysis: 2310-TCLP Mercury EPA 7470 
Mercury w/L Not detected .20 

2323-Ignitability EPA 1010 degrees F No Flash 200 
2323-Tot.Rec. O&G Grav. EPA 9071 mg/Kg Not Det 12.0 
------------------------------------------------------------------------- 

Sample I.D. AA51297 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-15 S-2 3.5-5.0 
Sample collector: W. WILKINSON 
Sample collection date: 03/08/94 Time: 09:50 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
----------------------------------- -------------------------------------- 
2310-pH Soil EPA 9045 units 5.53 +/- 
2323-Ignitability EPA 1010 degrees F No Flash 200 
------------------ ------------------------------------------------------- 

Sample I.D. AA51298 Location code: TC341 
Purchase order number: 47509183 Project account code: 12024 
Location Description: MN-16 S-l 0.0-1.5 
Sample collector: W. WILKINSON 
Sample collection date: 03/04/94 Time: 10:49 
Lab submittal date: 03/11/94 Time: 10:50 
------------------------------------------------------------------------- 
TEST UNITS TEST DETECTION 
PARAMETER RESULT LIMIT 
------------------------------------------------------------------------- 
2310-pH Soil EPA 9045 units 5.56 +/- 
------------------------------------- ------------------------------------ 
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Please advise should you have questions concerning these data. 

Respectfully submitted, 

fi A3 LMNwd 
Laboratory Manager L 

-...-... 
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DISTRIBUTION: ORIGINAL AND YELLOW COPIES ACCOMPANY SAMPLE SHIPMENT TO LABORATORY 

PINK COPY RETAINED BY SAMPLERS. YELLOW COPY RETAINED BY LABORATORY. 
‘SOURCE CODES 

REMARKS RECOVERY WELL. RW NPDES DISCHARGE - ND 
RCRA MONITORING WELL - MW DRINKING WATER - DW 
SOIL / SEDIMENT - SO HAZARDOUS WASTE _ HW 
SLUDGE - SL SURFACE WATER. SW 

NON-AOUEOUS NA 



A=% ,i# ENVIRONMENTAL. INC. = 
-- = NATIONAL LABORATORIES 

7 -= 7215 PINE FOREST ROAD 
y 7 PENSACOLA, FLORlbA 32526 

w (904) 944-9772 

CHAIN OF CUS. ,I)Y RECORD 8620 __-- -__ .--~~ _.~~._____ _ 

lNFORMATlON 
NAME OF FACILITY .~_~ ~.~- _~__._______ 

NPDES NUMBER STREET ADDRESS .._~ ~-___.___-._~_.-_~ 

I 
JOB NO. q7J-- , - ///////////y/-y/./ / 

I , II.1 I I 1. I I , , , I I 1 I I I I Ir7f3.//- 

I I I I I I I I I I I I I I I I 

--, ,c-- _ - - - .  _ 1 

3/5r 
I  I  I , ,  I  I  1 I  I  I  I  I  I  ,/n-‘-r I 

a . _ - 2 I I I ./ I I tl_lt--~ i I I I I I I 

1 (SIGNATURE) 

DISTRIBUTION: ORIGINAL AND YELLOW COPIES ACCOMPANY SAMPLE SHIPMENT TO LABORATORY 
PINK COPY RETAINED BY SAMPLERS. YELLOW COPY RETAINED BY LABORATORY. 

*SOURCE CODES REMARKS RECOVERY WELL - RW NPDES DiSCHAAGE - ND 
RCRA MONITORING WELL - MW DRINKING WATER - DW 
SOIL / SEDIMENT - SO HAZARDOUS WASTE - HW 

SLUDGE - SL SURFACE WATER SW 
NON-AQUEOUS - NA 



Law Environmental, Inc. 
7215 Pine Forest Road 

Pensacola, Florida 32526 
9041944-9772 

Analytical Request Form 

From:/dp‘ &we* 
(Bra%ch/Company Name) (Dept or Name) 

COC Number: 
e 

Project Name: n-3$/ Project Number: 47G &7/23-&f 

Date Shipped: 3-5-v I Date results requested: s&v r& 
/ 

Analysis 
Requested 

Detection 
Limits Req. 

Sample 
Type Method * 



Law Environmental, Inc. 
7215 Pine Forest Road 

Pensacola, Florida 32526 
904/944-9772 

Analytical Request Form 

To: Lcc;uL Attn: !&+&I2 

From: &i-e& / 

-Id c'y 

LAW eFN+ 
(Braffch/Company Name) (Dept or Name) 

COC Number: 

Project Name: x-3y( Project Number: 

Date Shipped: 3-y Date results requested: 
-- 

Sample 
ID 

Analysis 
Requested 

Detection 
Limits Req. 

Sample 
Type Method . 

1 ( ct 



Law Environmental, Inc. 
7215 Pine Forest Road 

Pensacola, Florida 32526 
9041944-9772 

Analytical Request Form 

To: LcWL 

From: &f-E2$L'J~ s 
(Bra&h/Company Name) 

Attn: /jq+eqk ($,rLL?cI‘y 
J 

(Dept or Name) 

COC Number 

Project Name: Z-TV Project Number: $7JX$I P3-9 / 

Date Shipped: y-73 y , 

Sample 
ID 

Analysis 
Requested 

Date results requested: $-h %- 
I 

- 

Detection 

Cr 

Limits Req. 
.  .  

I  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

m  .  

I  

Sample 
Type 

cr 

C‘ 

Method . 

Comments: 



ENGiNEERlNG AND EN"IRONMENT4L SERVICES 
.-_ 

March 30, 1994 

Mr. Brian Bellis 
Law Engineering, Inc. 
3301 Atlantic Avenue 
Raleigh, NC 27604 

Subject: Chemical Analysis of Samples Received on 03/24/94 
Project Number: 475-09183-01 

Dear Mr. Bellis: 

Law Environmental National Laboratories has completed its 
analysis of your samples and reports the results on the following 
pages. These results relate only to the contents of the samples 
as submitted. This report shall not be reproduced except in full 
without the approval of Law Environmental National Laboratories. 

If further assistance is needed, please feel free to contact 
Kelli Silvia or myself at (904) 944-9772. 

Sincerely, 

LAW ENVIRONMENTAL NATIONAL LABORATORIES 
t 

JMGT/kas 

Enclosures: Data Report 
Invoice 

LAW ENGINEERING, INC. 
7215 PINE FOREST ROAD 
PENSACOLA. FL 32526 

904-944-9772 
FAX 904-944-9463 

OHE w THE LAW cousrnlts 

@ 



LAW ENVIRONM LABORATORIES 

‘3Oi94 --- Project Information --- 
..,r. Brian Bellis - 475 Page 1 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Station ID: TC341MWl 

Lab ID: AA51782 

Collector: GARYFISCHER 

--- Sample Information --- 

--- Test Information --- 

Project Name: 3TC341 

Clt. #12024 Proj. #475-09183-01 

Date Sampled: 03r22i94 

Time Sampled: 129 

Log In Date: 03r24f94 

Log In Time: 14:41 

Analysis 
Parameter Units Method Det Lim Result Date Tech 
2310-ICP Met Dig. W. EPA 3010 EPA 3010 Done 03128194 JG 

2310-ICP Metals W. EPA 6010 ug/L EPA 6010 TITLE 03/28/94 CE 

Arsenic ug/L EPA 6010 42 44 03/28/94 CH 

Barium ug/L EPA 6010 30 390 03/28/94 CH 

Cadmium lq/L EPA 6010 4.0 Not detected 03/28/94 CE 

Chromium ug/L EPA 6010 8.0 Not detected 03/20/94 cl3 

Lead ug/I. EPA 6010 37 Not detected 03/20/94 CR 

Selenium ug/L EPA 6010 79 Not detected 03/28/94 CR 

lver ug/L EPA 6010 8.0 Not detected 03/28/94 CE 

.O-Mercury Water EPA 7470 ug/L EPA 7470 0.2 Not Det 03/28/94 RAF 

Remarks: 

Digestion for this sample was performed by method 303OC. 

Signed: 
I I u James M.G. Tucci 

Laboratory Manager 



LAW ENVIRONM LABORATORIES 

--/30/94 

. Brian Bellis - 475 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Station ID: TC341MW4 

Lab ID: AA51783 

Collector: GARY FISCHER 

Parameter 
2310-ICP Met Dig. W. EPA 3010 

2310-ICP Metals W. EPA 6010 

Arsenic 

Barium 

cadmium 

Chromium 

Lead 

selenium 

--I lver 

O-Mercury Water EPA 7470 

Page 1 

Project Name: 3TC341 

Cit. #12024 Proj. #475-09183-01 

--- Sample Information --- Date Sampled: 03l22J94 

Time Sampled: 16:40 

Log In Date: 03/24/94 

Log In Tie: 14:41 

--- Test Information --- Analysis 

Units Method Det Lim Result Date Tech 

ug/L 

ug/L 

q/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

EPA 3010 

EPA 6010 

EPA 6010 

EPA 6010 

EPA 6010 

EPA 6010 

EPA 6010 

EPA 6010 

EPA 6010 

EPA 7470 

42 

30 

4.0 

8.0 

37 

79 

8.0 

0.2 

Done 03/28/94 JG 

TITLE 03/20/94 CE 

Not detected 03/28/94 CH 

590 03/28/94 CH 

11 03/28/94 CH 

31 03/28/94 CH 

60 03/20/94 CH 

Not detected 03/28/94 CH 

Not detected 03/20/94 CH 

Not Det 03/28/94 RAF 

Remarks: 

Digestion for this sample was performed by method 303OC. 

Signed: w 
I I 

James M.G. Tucci 

Laboratory Manager 



LAW ENVIRONM LABORATORIES 

‘L30/94 
--- Project Information --- 

.,N. Brian Bellis - 475 Page 1 

Law Engineering, Inc. Project Name: 3TC341 

3301 Atlantic Avenue Cit. #12024 Proj. #475-09183-01 

Raleigh, NC 27604 

--- Sample Information --- Date Sampled: 03/22/94 
Station ID: Tc341hW9 

Lab ID: AA51784 

Collector: GARY FISCHER 

Time Sampled: 

Log In Date: 

lo:50 

Log In Time: 

Parameter 
--- Test Information --- Analysis 
Units Method Det Lim Result Date Tech 

2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAH W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo[b]fluoranthene 

Benzo(k]fluoranthene 

nzo(ghi]perylene 

.~o[a]pyrene 

Chrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Remarks: 

ug/L 

uq/L 

ug/L 

ug/L 

Ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

EPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

1.1 Not detected 

1.1 Not detected 

1.1 Not detected 

2.2 Not detected 

2.2 Not detected 

2.2 Not detected 

1.1 Not detected 

1.1 Not detected 

2.2 Not detected 

1.1 Not detected 

1.1 Not detected 

1.1 Not detected 

1.1 Not detected 

.89 Not detected 

.09 Not detected 

1.1 Not detected 

1.1 Not detected 

1.1 Not detected 

Done 

-TITLB- 

03/26/94 t4WF 

03129194 MO 

03129194 MO 

03/29/94 UG 

03/29/94 HG 

03/29/94 HG 

03/29/94 HG 

03/29/94 HO 

03/29/94 UG 

03/29/94 MG 

03/29/94 MO 

03/29/94 1IG 

03/29/94 I40 

03/29/94 HG 

03/29/94 MG 

03/29/94 UG 

03/29/94 UG 

03/29/94 HO 

03/29/94 HG 

03/29/94 MG 

Laboratory Manager 



LAW ENVIRONME LABORATORIES 

“V3OP4 0-w 
r. Brian Bellis - 475 Page 1 

Law Engineering, Inc. Project Name: 3TC341 

3301 Atlantic Avenue Cit. #12024 Proj. #475-09183-01 

Raleigh, NC 27604 

--- Sample Information --- Date Sampled: 03/22/94 
Station ID: TC341MW13 Time Sampled: 09:40 
Lab ID: AA51785 Log In Date: 03/24/94 
Collector: GARY FISCHER Log In Time: 14:41 

--- Test Information --- Analysis 
Parameter ._.~_ Units Method Det Lim Result Date Tech 
2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAH W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Eenzo[b]fluoranthene 

Benzo[k]fluoranthene 

Qenzo[ghi]perylene 

)zo[a]pyrene 

Lhrysene 

Dibenzo(a,h]anthracene 

Fluorauthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Remarks: 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

w/L 

ug/L 

w/L 

ug/L 

ug/L 

ug/L 

ug/L 

w/L 

ug/L 

ug/L 

ug/L 

ug/L 

EPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

1.0 

1.0 

1.0 

2.1 

2.1 

2.1 

1.0 

1.0 

2.1 

1.0 

1.0 

1.0 

1.0 

.83 

.83 

1.0 

1.0 

1.0 

Done 03/26/94 nwP 

-TIT=- 03/29/94 nG 

Not detected 03/29/94 WG 

Not detected 03/29/94 UG 

Not detected 03/29/94 MG 

Not detected 03/29/94 MO 

Not detected 03/29/94 HO 

Not detected 03/29/94 HG 

Not detected 03/29/94 l4G 

Not detected 03/29/94 MG 

Not detected 03/29/94 MG 

Not detacted 03/29/94 HO 

Not detected 03/29/94 NG 

Not detected 03/29/94 XG 

Not detected 03/29/94 MG 

Not detected 03/29/94 HG 

Not detected 03/29/94 HG 

Not detected 03/29/94 HG 

Not detected 03/29/94 NG 

Not detected 03/29/94 MG 

Signed: 

James M.G. Tucci 

Laboratory Manager 



LAW ENVIRONME 

3i!iRiKm3 

LABORATORIES 

30/w 
--- Project Information --- 

A. Brian Bellis - 475 Page 1 

Law Engineering, Inc. Project Name: 3TC341 

3301 Atlantic Avenue Cit. #12024 Proj. #475-09183-01 

Raleigh, NC 27604 

--- Sample Information --- Date Sampled: 03i22l94 
Station ID: TC341MW14 Time Sampled: 08% 
Lab ID: AA51786 Log In Date: 03f24l94 
Collector: GARY FISCHER Log In Time: 14:41 

--- Test information --- Analysis 
Parameter __ Units Method Det Lim Result Date Tech 
2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAH W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a)anthracene 

Benzo[b]fluoranthene 

Benzo(k]fluoranthene 

\zo[ghi]perylene 

.zo(a]pyrene 

Chrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

l-Methylnaphthalene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

EPA 3520 

BPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

Remarks: 

Signed: lM43 

James M.G. Tucci 

Laboratory Manager 

21 

21 

21 

42 

42 

42 

21 

21 

42 

21 

21 

21 

21 

17 

17 

21 

21 

21 

Done 

TITLZ- - 
Not detected 

Not detected 

520 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

Not detected 

990 

2500 

620 

610 

Not detected 

03/26/94 IWF 

03/30/94 NC 

03/30/94 I40 

03/30/94 NG 

03/30/94 MG 

03/30/94 HO 

03/30/94 NG 

03/30/94 MG 

03/30/94 NG 

03/30/94 HG 

03/30/94 UG 

03/30/94 NG 

03/30/94 NG 

03/30/94 NO 

03/30/94 NG 

03/30/94 MG 

03/30/94 MG 

03/30/94 HO 

03/30/94 MG 

03/30/94 MG 



LAW ENVIRONM LABORATORIES 

‘30/94 --- Project Information --- 
-r. Brian Bellis - 475 Page 1 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Station ID: TC341MW15 

Lab ID: AA51787 

Collector: GARYFISCHER 

Parameter 
2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAH W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

nzo[ghi]perylene 

.zo[a]pyrene 

Chrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cdlpyrene 

1-Methylnaphthalene 

2-Hethylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Project Name: 3TC341 

Clt. #12024 Proj. #475-09183-01 

--- Sample Information --- Date Sampled: 03zV94 

Time Sampled: 08:45 

Log In Date: 03/24/94 

Log In Time: 14:41 

--- Test Information --- Analysis 
Units Method Det Lim Result Date Tech 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

UgiL 

UgiL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

EPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

1.0 

1.0 

1.0 

2.1 

2.1 

2.1 

1.0 

1.0 

2.1 

1.0 

1.0 

1.0 

1.0 

.83 

.83 

1.0 

1.0 

1.0 

Done 03/26/94 MW? 

-TITLE 03/29/94 MO 

Not detected 03/29/94 MG 

Not detected 03/29/94 MG 

Not detected 03/29/94 MG 

Not detected 03/29/94 XG 

Not detected 03/29/94 KG 

Not detected 03/29/94 UG 

Not detected 03/29/94 HG 

Not detected 03/29/94 HO 

Not detected 03/29/94 HO 

Not detected 03/29/94 MG 

Not detected 03/29/94 l4G 

Not detected 03/29/94 MG 

Not detected 03/29/94 NG 

Not detected 03/29/94 MG 

Not detected 03/29/94 MG 

Not detected 03/29/94 l4G 

Not detected 03/29/94 MG 

Not detected 03/29/94 MG 

Remarks: 



LAW ENVIRONME 

. Y3Ol94 

.r. Brian Bellis - 475 
-~~~~E~~oRATORIES --- 

Page 1 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Station ID: TC341MW16 

Lab ID: AA51788 

Collector: GARY FISCHER 

--- Sample Information --- 

Project Name: 3TC341 

Cit. #12024 Proj. #475-09183-01 

Date Sampled: 03t22l94 

Time Sampled: 07:50 

Log In Date: 03/24/94 

Log In Time: 14:41 

Parameter 
--- Test Information --- Analysis 
Units Method Det Lim Result Date Tech 

2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAB W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a)anthracene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

'snzo[ghi]perylene 

izo[a]pyrene 

Chrysene 

Dibenzo(a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

l-Methylnaphthalene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Ig/L 

Ug/L 

ug/L 

ug/L 

wg/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uq/L 

ug/L 

ug/L 

ug/L 

EPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

Remarks: 

Signed: \>/M F’t- r c 2$-W l4A ll+- 
/ 

James M.G. Tucci 

Laboratory Manager 

1.0 

1.0 

1.0 

2.0 

2.0 

2.0 

1.0 

1.0 

2.0 

1.0 

1.0 

1.0 

1.0 

0.8 

0.8 

1.0 

1.0 

1.0 

Done 03126194 WiF 

TITLE 03/29/94 WG 

Not detected 03/29/94 NG 

Not detected 03/29/94 UC 

Not detected 03/29/94 WG 

Not detected 03/29/94 MG 

Not detected 03/29/94 NO 

Not detected 03/29/94 MG 

Not detected 03/29/94 NG 

Not detected 03/29/94 I4G 

Not detected 03/29/94 l4G 

Not detected 03/29/94 UG 

Not detected 03/29/94 MG 

Not detected 03/29/94 NO 

Not detected 03/29/94 UG 

Not detected 03/29/94 HG 

Not detected 03/29/94 I40 

Not detected 03/29/94 l4G 

Not detected 03/29/94 NG 

Not detected 03/29/94 l4G 



LAW ENVIRONM LABORATORIES 

‘\/30/94 --- Project Information --- 
.&. Brian Bellis - 475 Page 1 

Law Engineering, Inc. Project Name: 3TC341 

3301 Atlantic Avenue Cit. #12024 Proj. #475-09183-01 

Raleigh, NC 27604 

--- Sample Information --- Date Sampled: 03f22/?34 
Station ID: TC341MW17 Time Sampled: 09:15 
Lab ID: AA51789 Log In Date: 03/24/94 
Collector: GARY FISCHER Log In Time: 14:41 

--- Test Information --- Analysis 
Parameter Units Method Det Lim Result Date Tech 
2323-LiqLiq Ext. EPA 3520 (PID) 

2321-PAB W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a]anthracene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

mzo[ghi]perylene 

:nzo[a]pyrene 

Chrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

l-Methylnaphthalene 

24ethylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

ug/L 

uq/L 

uq/L 

ug/L 

ug/L 

ug/L 

ug/L 

Ug/L 

U¶/L 

Ug/L 

ug/L 

ug/L 

ug/L 

W/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

BPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

BPA 610 

EPA 610 

Remarks: 

Signed: !M+w c OkAd WI \ 
James M.G. Tuti 

Laboratory Manager 

-TITLB 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

2.0 Not detected 

2.0 Not detected 

2.0 Not detected 

1.0 Not detected 

1.0 Not detected 

2.0 Not detected 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

0.8 Not detected 

0.8 Not detected 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

Done 03/26/94 HWF 

03/29/94 l4G 

03/29/94 MG 

03/29/94 HO 

03/29/94 IIG 

03/29/94 l4G 

03/29/94 HO 

03/29/94 no 

03/29/94 no 

03/29/94 no 

03/29/94 nG 

03/29/94 nG 

03/29/94 HG 

03/29/94 HG 

03/29/94 HG 

03/29/94 HO 

03/29/94 HG 

03/29/94 nG 

03/29/94 no 

03/29/94 nG 



LAW ENVIRONM LABORATORIES 

‘30/94 
--- Project Information --- 

A. Brian Bellis - 475 Page 1 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Project Name: 3TC341 

Clt. #12024 Proj. #475-09183-01 

--- Sample Information --- 
Station ID: TC341MW8 

Lab ID: AA51790 

Collector: GARY FISCHER 

--- Test Information --- 

Date Sampled: 

Time Sampled: 

03/22/94 

17:15 

Log in Date: 03/24/94 

Log In Time: 14:41 

Analysis 
Parameter Units Method Det Lim Result Date Tech 
2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAB W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo(b]fluoranthene 

Benzo[k]fluoranthene 

?zo[ghi]perylene 

zo[a]pyrene 

Chrysane 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

U¶/L 

ug/L 

W/L 

ug/L 

ug/L 

ug/L 

ug/L 

UrJ/L 

EPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

Remarks: 

1.0 

1.0 

1.0 

2.1 

2.1 

2.1 

1.0 

1.0 

2.1 

1.0 

1.0 

1.0 

1.0 

.82 

.82 

1.0 

1.0 

1.0 

Done 03/26/94 NWP 

---- 03/29/94 MC 

Not detected 03/29/94 XG 

Not detected 03/29/94 l4G 

3.1 03/29/94 HG 

Not detected 03/29/94 MG 

Not detected 03/29/94 MG 

Not detected 03/29/94 l4G 

Not detected 03/29/94 HG 

Not detected 03/29/94 nG 

Not detected 03/29/94 HG 

Not detected 03/29/94 nG 

Not detected 03129194 nG 

Not detected 03/29/94 no 

Not detected 03/29/94 HG 

1.4 03/29/94 nG 

4.3 03/29/94 nG 

Not detected 03/29/94 nG 

5.8 03/29/94 m 

Not detected 03/29/94 nG 

James M.G. Tucci 

Laboratory Manager 

.-- 



LAW ENVIRONM 

3oml 
i. Brian Bellis - 475 

LABORATORIES 

Page 1 

Law Engineering, Inc. Project Name: 3TC341 

3301 Atlantic Avenue Cit. #12024 Proj. #475-09183-01 

Raleigh, NC 27604 

Station ID: Trip Blank 

Lab ID: AA51791 

Collector: GARY FISCHER 

--- Sample Information --- 

--- Test Information --- 

Date Sampled: 

Time Sampled: 

L.og In Date: 

Log In Time: 

03/22/94 

03/24/94 

14:41 

Analysis 
Parameter $ Unit Result Date T 
2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAB W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a)anthracene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

"enzo(ghi]perylene 

mo(a]pyrene 

ihrysene 

Dibenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Remarks: 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uq/L 

ug/L 

ug/L 

ug/L 

ug/L 

uq/L 

ug/L 

ug/L 

ug/L 

uq/L 

ug/L 

uq/L 

ug/L 

ug/L 

EPA 3520 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

2.0 Not detected 

2.0 Not detected 

Z.0 Not detected 

1.0 Not detected 

1.0 Not detected 

2.0 Not detected 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

0.8 Not detected 

0.8 Not detected 

1.0 Not detected 

1.0 Not detected 

1.0 Not detected 

Done 

TITLB- 

03126191 nwF 

03/29/94 II0 

03/29/94 MG 

03/29/94 HG 

03/29/N HG 

03/29/94 MG 

03/29/94 HO 

03/29/94 MO 

03/29/94 KG 

03/29/94 MG 

03/29/94 I4G 

03/29/94 HG 

03/29/94 HG 

03/29/94 t4G 

03/29/94 MO 

03/29/94 HG 

03/29/94 HG 

03/29/94 l4G 

03/29/94 l4G 

03/29/94 MG 

w James M.G. Tucci 

Laboratory Manager 
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LAW ENVIRONM LABORATORIES 

--- Proiect Information --- 
J. Brian Bellis - 475 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Station ID: TC341MW7 

Lab ID: AA51792 

Collector: GARY FISCHER 

Parameter _ 
2323-LiqLiq Ext. EPA 3520 (FID) 

2321-PAH W. EPA 610 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a]anthracene 

Benzo[b]fluoranthene 

Benzo(k]fluoranthene 

vo[ghi]perylene 

zo(a]pyrene 

Chrysene 

Dlbenzo[a,h]anthracene 

Fluoranthene 

Fluorene 

Indeno[l,2,3-cdlpyrene 

1-Methylnaphthalene 

2-Hethylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Page 1 

Project Name: 3TC341 

Clt. #12024 Proj. #475-09183-01 

--- Sample Information --- Date Sampled: 03RU94 

Time Sampled: lo:OO 

Log In Date: 03l24/94 

Log In Time: 14:41 

--- Test Information --- Analysis 
Units Method Det Lim Result Date Tech 

ug/Id 

ug/L 

ug/L 

ug/L 

ug/L 

UglL 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

q/L 

ug/L 

ug/L 

EPA 3520 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

1.1 

1.1 

1.1 

2.1 

2.1 

2.1 

1.1 

1.1 

2.1 

1.1 

1.1 

1.1 

1.1 

.a5 

.a5 

1.1 

1.1 

1.1 

Done 03/26/94 nwr 

-TIT=- 03/29/94 I40 

Not detected 03/29/94 nG 

Not detected 03/29/94 l4G 

Not detected 03/29/94 HO 

Not detected 03/29/94 l4G 

Not detected 03/29/94 l4G 

Not detected 03/29/94 I40 

Not detected 03/29/94 MG 

Not detected 03/29/94 l4G 

Not detected 03/29/94 110 

Not detected 03/29/94 J4G 

Not detected 03/29/94 HG 

Not detected 03/29/94 MG 

Not detected 03/29/94 BIG 

Not detected 03/29/94 HG 

Not detected 03/29/94 HO 

Not detected 03/29/94 I4G 

Not detected 03/29/94 MC 

Not detected 03/29/94 nG 

Remarks: 

Signed: 
L 

James M.G. Tucci 

Laboratory Manager 
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LAW ENVIRONM LABORATORIES 

--- Proiect Information --- 
h. Brian Bellis - 475 

Law Engineering, Inc. 

3301 Atlantic Avenue 

Raleigh, NC 27604 

Station ID: TC341MW7 

Lab ID: AA51792 

Collector: GARY FISCHER 

Parameter 
2323-LiqLiq Ext. EPA 3520 (PID) 

2321-PAkI W. EPA 610 

Acanaphthene 

Acenaphthylene 

Anthracane 

Benzo[a]anthracene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

-nzo(ghi]perylene 

.nzo(a]pyrene 

Chrysena 

oibenzo(a,h]anthracene 

Fluoranthena 

Fluorene 

xndeno[l,2,3-cdlpyrehe 

:-Methylnaphthalene 

2-Hethylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

. 
Page 1 

Project Name: 3TC341 

Cit. #12024 Proj. #475-09183-01 

--- Sample Information --- Date Sampled: 03l22J94 

Time Sampled: lo:oo 

Lag in Date: 03/24/94 

Log In Time: 14:41 

--- Test Information --- Analysis 
Units Method Det L,im Result Date Tech 

uq/L 

uq/L 

uq/L 

uq/L 

uq/L 

ug/L 

uq/L 

uq/L 

uq/L 

ug/L 

wg/L 

ug/L 

ug/L 

ug/L 

uq/L 

uq/L 

uq/L 

uq/L 

uq/L 

BPA 3520 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

BPA 610 

EPA 610 

BPA 610 

EPA 610 

BPA 610 

KPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

1.1 

1.1 

1.1 

2.1 

2.1 

2.1 

1.1 

1.1 

2.1 

1.1 

1.1 

1.1 

1.1 

.85 

.85 

1.1 

1.1 

1.1 

Done 03/26/94 lIwI 

-TITLp_ 03/29/94 KG 

Not detected 03/29/94 I40 

Not detected 03/29/94 NG 

Not detected 03/29/94 I40 

Not detected 03/29/94 HG 

Not detected 03/29/94 F4G 

Not detected 03/29/94 110 

Not detected 03/29/94 MO 

Not detected 03/29/94 NG 

Not detected 03/29/94 nG 

Not detected 03/29/94 NG 

Not detected 03/29/94 MO 

Not detected 03/29/94 Ii0 

Not detected 03/29/94 I40 

Not detected 03/29/94 l4G 

Not detected 03/29/94 l4G 

Not detected 03/29/94 l4G 

Not detected 03/29/94 HO 

Not detected 03/29/94 MG 

Remarks: 

Si-gned: 

James M.G. Tucci 

Laboratory Manager 



- I ENVIRONMENTAL, INC. - II -- = ~JATIONALIABORATORIES 
CHAIN OF CUS DY RECORD 

-= 7215PlNEFORES~HOAO = 
7 ‘i; PENSACOLA, FLORlbA 32526 

= (904) 944-9772 
- 

SAMPLING 

INFORMATION 

NPDES NUMBER 

9993 
NAME OF FACILITY. 

STREET ADDRESS 

LENL LAB NO. 

RECEIVED Ew DATE I TLIE RELWUXJISMED BY: 

____~ 
(SIGNATURE) lSIGNATURE) 

DISTRIBUTION: ORIGINAL AND YELLOW COPIES ACCOMPANY SAMPLE SHIPMENT TO LABORATORY. 
COPY RETAINED BY LABORATORY. ‘SOURCE CODES 

REMARKS RECOVERY WELL - RW NPDES DISCHARGE - ND 

&-u’ct/ 6 bjb S-6 Sr5-333 RCRA MONITORING WELL - MW DRINKING WATER - DW 

SOIL / SEDIMENT - SO HAZARDOUS WASTE - HW 

SLUDGE - SL SURFACE WATER - SW 

NON-AQUEOUS - NA 



Law Environmental, Inc. 
7215 Pine Forest Road 

Pensacola, Florida 32526 
904/944-9772 

Analytical Request Form 

To: 

From: 
(Dept or/Name) 

COC Number: 
l 

Project Name: 

Date Shipped: 3-- u-yy 

.+) Project Number: L( q,c- QCTIJq -01 

Date results requested: rdv AI~A. 

. 

Metho& 
Analysis 
Requested 

Detection 
Limits Req. 

Sample 
Type 

.  .  

I  .  

.  .  

I  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  .  

.  I  

.  

I.4 

ld 4 c/ EPA 610 
4 cc 

w 
k 

c1 u 

cr 

Cl Ep.4 hJ 

/I 



SAMPLE RECEIPT DISCREPANCY REPORT 

BV 
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