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EXECUTIVE SUMMARY 

The purpose of this report is to transmit Comprehensive Site Assessment (CSA) information 
pursuant to Title I SA of the North Carolina Administrative Code, Chapter 2, Subchapter 2L (I SA 
NCAC 2L), Section .0106. The dissemination of data in this report was authorized by Mr. Sonny 
Wall, of Branch Banking and Trust Company, Inc., lien holder of the property. The subject facility 
is located at 4022 Market Street, Wilmington, North Carolina in New Hanover County. From circa 
1900 to 1980, the site operated as a fertilizer bagging plant. Thereafter, a garden center and 
numerous mechanical repair operations existed at the site, in addition to the primary occupant, 
Wetsig Yachts, a fiberglass boat building facility. On the basis of available information, the 
investigations have determined that the compounds detected in subsurface media at the site are in 
association with prior operations at the former fertilizer facility. 

During the current study, one water supply well, utilized for irrigation, was observed approximately 
SOO feet up gradient of the site. The subject site, as well as the nearby surrounding properties, are 
serviced by the city of Wilmington municipal water and sanitary sewer. The nearest surface water 
is a stormwater retention pond, located approximately 200 feet upgradient, and shallow storm 
ditches, located about 100 feet southeast of the site. At the time of this investigation, a designated 
wellhead protection area, as defined in 42 use 300h-7(e), reportedly, does not exist within 1,500 
feet of the source area. Municipal water supplies are drawn from the Cape Fear River, at an intake 
point several miles up gradient of Wilmington. The subject facility, which itself could be classified 
as light industrial, is located in an area generally characterized as commercial. 

Soil sampling activities performed to date document the presence of arsenic and chromium at levels 
which exceed regulatory thresholds. It is notable, however, that the chromium levels detected at 
several borings only slightly exceed the North Carolina Division of Water Quality (NCDWQ) Soil­
to-Groundwater Cleanup Levels. In addition, the arsenic levels detected at several borings also only 
slightly exceed the NCDWM Inactive Hazardous Sites Branch (IHSB) Soil Remediation Goals 
(RGs). 

In total, twelve shallow and two deep monitoring wells have been installed, surveyed and sampled 
at the site. Groundwater sampling activities performed to date document the presence of solute 
arsenic at levels which exceed the ISA NCAC 2L standards. The contamination appears to be 
isolated to an area just behind the former main fertilizer plant building, parallel to the loading ramp 
and railroad spur. On the basis of available information, it appears that both the horizontal and 
vertical extent of the arsenic contamination have been delineated. 

Water level measurements indicate that the shallow groundwater at the site occurs between 3 and 
12 feet below ground surface (BGS). Groundwater measurements taken during this assessment 
indicate that horizontal groundwater flow is to the southwest, and that there does not appear to be 
a significant head potential for downward plume migration. Data retrieved as a result of pumping 
tests performed in the surficial aquifer was used to calculate an average hydraulic conductivity of 
0. 04 72 ft/ day for the shallow zone and 3. 6S 8 ft/ day for the deeper zone. In addition, the average 
velocity was calculated to be 8. 77 x 10·4 ft/ day for the shallow zone and 0. 08 9 ft/ day for the deeper 
zone. 
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In conclusion, the findings of this assessment suggest that, based on current site conditions, 
contamination appears to be of limited extent and likely poses no significant threats to nearby 
potential receptors. Specific factors supporting this conclusion include the fact that there are no 
nearby water supply wells and all surrounding areas are served by municipal water supplies, and 
there are no nearby utility lines or buried receptors believed to be at risk of impact. In addition, the 
nearby pond is upgradient and the nearby downgradient ditch is very shallow and likely does not 
intersect the static water table. Further, the soil and dissolved contaminant plumes are delineated 
on-site; the fertilizer bagging operation is no longer in operation; and, all remaining secondary source 
areas appear to be characterized by dilute contaminant concentrations. 

Upon review of all available information, it is recommended that a Corrective Action Plan be 
submitted for this site which will outline leaving soils undisturbed to naturally bioremediate in-situ; 
and to allow natural dissolution and remediation of groundwater, to be monitored via periodic 
monitoring and receptor checks. 
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COMPREHENSIVE SITE ASSESSMENT REPORT 

FOR THE 

WETSIG YACHTS FACILITY 
WILMINGTON, NORTH CAROLINA 

CES PROJECT NO. 02106 

NOVEMBER 15, 2004 

Clark Environmental Services, P.C. (CES) prepared the following Comprehensive Site Assessment 
(CSA) Report on behalf of Branch Banking and Trust Company, Inc. (BB&T), lien holder of the 
property, and with authorization from Mr. Paul Wetsig, current business owner. This report has been 
prepared pursuant to applicable sections of Title I SA, North Carolina Administrative Code, Chapter 
2, Subchapter 2L (ISA NCAC 2L), and in accordance with the North Carolina Department of 
Environment and Natural Resources (NCDENR), Division ofWater Quality (DWQ), Groundwater 
Section Guidelines for the Investigation and Remediation of Soil and Groundwater, Volume I, July 
2000. 

1.0 SITE HISTORY AND SOURCE CHARACTERIZATION: 

1.1 SITE HISTORY: 

The Wetsig Yachts facility is located at 4022 Market Street, Wilmington, North 
Carolina in New Hanover County. The facility has a long history of fertilizer 
manufacturing operations dating back to at least 1900 through the early 1980s. 
Subsequently, a garden center and a number of mechanical repair facilities and boat 
building facilities have operated at the site. Figure 1 is a topographic vicinity map, 
Figure 2 is a site map showing current structures, sampling locations and other 
pertinent features, and Figure 3 is a tax map based on a recent aerial photograph 
(2002) which depicts approximate current information. 

Several previous reports have been prepared and submitted to relevant regulatory 
agencies for review and technical oversight. These reports include: 

A) Phase I Environmental Site Assessment Report, August 21, 2002 (CES). In 
summary, the three most significant findings warranting further inquiry were: the 
long-term operation of fertilizer manufacturing operations and the potential impacts 
caused by these operations; the prior operation of a small diesel underground storage 
tank (UST) and potential impacts caused by possible leakage of fuel; and, the 
localized presence of "oily stained soils", particularly in the area of the Marine 
Mechanix boat repair operation. It was recommended that a Phase II subsurface 
investigation be performed to address these three issues. 
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B) Phase II Environmental Site Assessment Report, December 2, 2002 (CES). The 
Phase II investigation consisted of the advancement and sampling of I 6 soil borings 
and the installation, surveying and sampling of five monitoring wells. The soil and 
groundwater analyses varied so as to target select areas for the presence of suspect 
fugitive materials including volatile organic compounds, semi-volatile organic 
compounds, pesticides, herbicides, total petroleum hydrocarbons, eight metals, 
nitrates, and asbestos. The metals which were detected at trace amounts in soils 
appear to have a general site-wide distribution, and the concentrations for two of 
these metals, arsenic and chromium, exceed NCDENR, Division of Waste 
Management (DWM), Superfund Section, Inactive Hazardous Sites Branch (IHSB), 
Soil Remediation Goals for Unrestricted Land Use (arsenic), and NCDENR, DWQ, 
Soil-to-Groundwater Cleanup Levels (chromium). Minor concentrations of total 
petroleum hydrocarbon were present in the former UST area. Also, chrysotile 
asbestos was detected in soils at relatively low levels. 

Arsenic was identified in the groundwater sample from one well (MW3) at a 
concentration which exceeds the ISA NCAC 2L standard. A copy of the Phase II 
report was submitted to the following regulatory agencies, and responses were 
received from each agency. 

..... Dr. Charles Stehman, P. G., Environmental Regional Supervisor I, NCDENR, 
DWQ, Groundwater Section, I27 Cardinal Drive Extension, Wilmington, 
North Carolina 2840S; telephone (9IO) 39S-3900. 
Ms. Charlotte Jesneck, Head, NCDENR, DWM, Superfund Section, Inactive 
Hazardous SitesBranch(IHSB), 40I OberlinRoad, Suite ISO, Raleigh, North 
Carolina 2760S; telephone (9I9) 733-280I, extension 284. 
Mr. David Holsinger, Regional Supervisor, NCDENR, DWM, Underground 
Storage Tank Section, I27 Cardinal Drive Extension, Wilmington, North 
Carolina 2840S; telephone (910) 39S-3900. 

CES addressed all requests for further investigations as described below: 

C) Soils and Groundwater Issues, dated June I 7, 2003 (CES letter report submitted 
to Mr. John Powers, Superfund Section). The requested additional soil sampling for 
metals in multiple areas did not detect further exceedences of respective standards. 
The requested re-sampling of one monitoring well revealed the persistent presence 
of solute arsenic above I SA NCAC 2L standards. 

D) Phase I Limited Site Assessment Report, July 3 I, 2003 (CES report submitted to 
Mr. David Holsinger, UST Section). This report, which was prepared to meet the 
requirements of the UST Section-issued Notice of Regulatory Requirements, 
documented that, in the former UST area, no target compounds were detected in soils 
above Soil-to-Groundwater Maximum Soil Contaminant Concentrations (MSCCs) 
for any compounds in soils, nor above the I SA NCAC 2L standards for groundwater. 
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E)Asbestos Findings, August 6, 2003 (CES letter report submitted to Ms. Pat Wylie, 
Division of Public Health, Health Hazards Control Unit, Section of Human Ecology 
and Epidemiology). On the basis of soil sampling and suspect material sampling 
performed by the certified asbestos inspector: a) asbestos was not confirmed to be 
present in the soil at the site; b) some non-friable particles (pieces of mastic), some 
of which contain chrysotile asbestos, were identified; and, c) the building does have, 
in some areas, transite roof and siding panels which contain chrysotile asbestos. 

In the event that the soils at the site are to be disturbed, it appears that a minor 
amount of asbestos containing material (i.e., fragment construction debris) may be 
encountered; however, the identified substance is bound and is not friable. In the 
event that the main building is to be demolished, a competent contractor will need 
to address the proper removal and disposal of the transite building materials. 

F) Groundwater Issues, dated October 20, 2003 (CES letter report submitted to Mr. 
John Powers, Superfund Section). At both newly installed monitoring wells, arsenic 
was detected at concentrations in excess of the I SA NCAC 2L standards. The 
horizontal and vertical extents remained undefined. 

G) Groundwater Issues, dated December 5, 2003 (CES copy of above letter report 
submitted to Dr. Charles Stehman) at the Wilmington Regional Office, Groundwater 
Section). 

The only documented, outstanding regulatory issue pertains to the presence of 
elevated levels of arsenic in groundwater and the presence of exceedences of 
regulatory thresholds for arsenic and chromium in soils. The site is being regulated 
by the NCDENR Wilmington Regional Office, Groundwater Section, as described 
in a letter from the Superfund Section, dated November 14, 2003 (Appendix I). 

1.2 SOURCE CHARACTERIZATION: 

On the basis of available information and the distribution of contaminants identified 
to date, it has been concluded that, whether by fertilizer products, railroad ties, or a 
combination thereof, the linear source pattern of contamination appears to be 
consistent with the physical location of the loading areas and rail spur. 

2.0 METHODS OF INVESTIGATION: 

The extent of soil and groundwater contamination has been assessed during various 
investigations performed at the site. In summary, the work performed to date includes the 
advancement and sampling of thirty soil borings (SB l-SB29, MWS), and the installation and 
sampling of twelve shallow monitoring wells (MWl- MW12) and two deep wells (DMWI 
and DMW2). Aquifer properties were characterized through surveying, well measurements 
and short-term pumping tests. A preliminary exposure assessment was conducted utilizing 
existing field information, receptor and utility surveys, and laboratory analytical data. 
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Appendix I contains relevant regulatory correspondence. Appendix II contains Standard 
Methods. Appendix III contains boring logs, well construction records, and as-built well 
details. Laboratory results and chain of custody forms for soil samples are contained in 
Appendix IV. Appendix V contains sampling records, laboratory results and chain of 
custody forms for groundwater samples. Aquifer test evaluations are included in Appendix 
VI. Material Safety Data Sheets are found in Appendix VTI, and references are included in 
Appendix VID. 

3.0 RECEPTOR INFORMATION: 

3.1 WATER SUPPLY WELLS: 

All potable water for the site and surrounding properties is supplied by the city of 
Wilmington Public Utilities Department. On the basis of a visual survey for water 
meters and pump houses, one private irrigation water supply well was identified to 
be present approximately 500 feet upgradient to the subject property (Figure 3). 

3.2 PUBLIC WATER SUPPLIES: 

The residences and businesses in proximity to the subject facility utilize municipal 
water supplies. The city of Wilmington obtains its public water supply from the 
Cape Fear River, at an intake located approximately 20 miles upstream from 
Wilmington. 

3.3 WELLHEAD PROTECTION AREAS: 

At the time of this assessment, a designated wellhead protection area, as defined in 
42 USC 300h-7(e), is not reported to exist within 1,500 feet of the source area. 
According to municipal authorities, a wellhead protection area program is not 
planned for implementation by New Hanover County because the city intends to 
solely utilize surface water as its water source. 

3.4 SURFACE WATER BODIES: 

There are no surface water bodies at the subject property. A shallow storm ditch is 
positioned near the southeast corner of the subject property (Figure 2). The nearest 
surface water body is a stormwater retention pond, located approximately 200 feet 
upgradient with respect to the subject property (Figure 3). 

3.5 SUBSURFACE STRUCTURES: 

Currently, the site utilizes municipal water and sanitary sewer service. Reportedly, 
there are two water lines servicing the site. A 6-inch water line exists in front of the 
building, on the south side of the railroad track, that is connected to a water main 
along Kerr Avenue (Figure 2). In addition, reportedly, the site's main water line 
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extends from Market Street, along Wetsig's entrance road, and bifurcates near the 
entrance to the property. Other small, on-site lines are known to be present. It is 
known that subsurface power and telephone lines extend along the site's entrance 
road and are present in various locations at the site, particularly between the 
buildings. 

A storm drain pipe was observed to extend under the northern railroad track near the 
northwest corner of the subject site, and to drain in a southeastward direction. In 
addition, a storm drain pipe was observed to extend under the northern railroad track 
in front of the main building. Off-site, the west side of Wetsig Road consists of a 
very swampy, wet area. Evidence of a possible outfall area, indicated by stained 
vegetation, was visible at the tracks, but no outfall pipe was observed. The pipe 
extends under the east edge of the Wetsig building, and drains southeastwardly under 
the southern railroad track. There are no known basins or water bodies at the site. 

3. 6 LAND USE: 

The area within a 1,500-foot radius of the subject facility includes undeveloped, 
commercial and a few residential properties. The tax map depicted on Figure 3 
shows the subject property and properties in the immediate area of the site. 

3.7 ADJACENT PROPERTY OWNERS AND OCCUPANTS: 

The names and addresses of property owners adjacent to the source area have been 
tabulated and are presented in Table 1. 

3.8 DEEPAQUIFERSINTHEATLANTICCOASTALPLAINPROVINCE(Appendix 
Vill): 

There are five deep aquifers in the New Hanover County region. They are the Lower 
Cape Fear, the Upper Cape Fear, the Black Creek, the Peedee, and the Castle Hayne 
Aquifers. 

The Cretaceous Lower Cape Fear Formation consists of interlayered sandstone and 
sandy mudstone. The Lower Cape Fear Aquifer across New Hanover County is 
approximately 129 to 156 feet thick and the overlying confining unit consists of 57 
to 68 feet of impermeable material. The top of the Lower Cape Fear Aquifer occurs 
at depths ranging between 930 to 1,015 feet deep in New Hanover County (Winner, 
M. D., and Coble, R. W., U.S. Geological Survey Professional Paper 1404-I, 1996). 

The Cretaceous Upper Cape Fear Formation also consists of interlayered sandstone 
and sandy mudstone and is believed to be deltaic in origin. The Upper Cape Fear 
Aquifer across New Hanover County is approximately 151 to 15 5 feet thick and the 
overlying confining unit consists of 53 to 65 feet of impermeable material. The top 
of the Upper Cape Fear Aquifer occurs at depths of about 720 to 795 feet deep 
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(Winner and Coble, 1996). The depositional environment of the Late Cretaceous 
Black Creek Formation is interpreted to be lagoonal, to deltaic, to marine, and 
consists of thinly laminated gray to black sands, interlayered with gray to tan sands. 
The Black Creek Aquifer across New Hanover County is approximately 190 to 212 
feet thick, and the overlying confining unit consists of 88 to 96 feet of clay, silty clay 
and sandy clay units. The top of the Black Creek Aquifer occurs at depths of about 
455 to 540 feet (Winner and Coble, 1996). 

The depositional environment of the disconformably overlying Late Cretaceous 
Peedee Formation is interpreted to be mostly cyclic marine shelf deposits, and it is 
composed of water-bearing beds of sand and massive black clay interbedded with 
consolidated calcareous sandstone and impure limestone. In some areas, the upper 
part of the Peedee Formation contains a fresh water aquifer, consisting chiefly of a 
quartz sand layer, indurated with calcareous cement, and in other areas of the county, 
this sand layer was eroded prior to deposition of the Castle Hayne Formation. The 
water in this zone is under artesian pressure throughout most of New Hanover 
County. The quality of water in this zone makes it acceptable for most uses (Bain, 
George L., Geology and Ground-Water Resources of New Hanover County, 1970). 
The Peedee Aquifer in New Hanover County ranges from about 23 9 to 3 04 feet thick. 
The overlying Peedee confining unit is about 14 feet thick and is composed of clay, 
silty clay and sandy clay. The top of the Peedee Aquifer occurs at depths of about 
128 to 140 feet deep (Winner and Coble, 1996). 

Overlying the Peedee Formation is the Eocene Castle Hayne Formation, which 
consists mostly of limestone, and is productive throughout most of New Hanover 
County. In most areas of the county, the limestone thickens in a southeasterly 
direction and is predominantly composed of sandy, shelly, fossiliferous limestone 
with a generally light color. In general, the limestone of the Castle Hayne Formation 
is permeable; however, it does contain beds of highly impermeable marl and dense 
limestone. In the southern part of the county, the Castle Hayne Limestone is overlain 
by a porous coquina sandstone that is probably of Miocene age. Some wells draw 
fresh water from within this sandstone layer (Bain, 1970). The Castle Hayne Aquifer 
in New Hanover County averages about 52 feet thick. The overlying Castle Hayne 
confining unit is about 12 feet thick. The top of the Castle Hayne Aquifer occurs at 
depths of about 62 feet deep (Winner and Coble, 1996). 

According to LeGrande (1960), in areas west and northwest of Wilmington, the 
limestone is absent, but in most of the County, the limestone is present and thickens 
in a southeasterly direction, as stated above. The thickness of the Castle Hayne 
Limestone is variable and typically less than 50 feet; however, in some areas of 
southern New Hanover County, the limestone can be more than 100 feet thick. 

Water level elevations in the Castle Hayne limestone are highest in interstream areas, 
and lowest in discharge areas along major stream valleys. This indicates that the 
aquifer is probably recharged locally. The surficial sands that overlie most of the 
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limestone readily allow the infiltration of precipitation. The water from the Castle 
Hayne Formation is generally acceptable for most uses (Bain, 1970). 

No serious difficulty has been encountered in developing a water supply from wells 
in New Hanover County. The water table is generally within 20 feet of the surface, 
and the surficial sands are permeable enough to insure an adequate supply of water 
for general domestic use from well points. The surficial sands that cover most of 
New Hanover County typically contain water of a high enough quality to be used in 
many domestic applications (Bain, 1970). Many driven wells of less than 25 feet in 
depth exist throughout the county. Water from these sands is typically soft and low 
in mineral content. The water in the Peedee and Black Creek Formations is high in 
calcium bicarbonate and has a hardness of generally less than 150 ppm. The total 
iron content generally averages less than 0.3 ppm (Bain, 1970). 

Analyses of water from the Castle Hayne limestone suggests that the water is similar 
in chemical character to that of the Peedee and Black Creek. Water in the surficial 
deposits contains free carbon dioxide, rendering it slightly corrosive. Water 
containing 250 ppm of chloride is not present at a depth of less than 230 feet 
anywhere in the county (Winner and Coble, 1996). 

4.0 REGIONAL GEOLOGY AND HYDROGEOLOGY (Appendix Vill): 

In general, the subsurface of the Atlantic Coastal Plain consists of a series of eastward 
dipping sedimentary beds ranging in age from Cretaceous to Tertiary (in ascending order). 
These series of sediments non-conformably overlay a Pre-Cambrian and Cambrian basement 
complex. The basement complex consists of metamorphic rocks (schist, gneiss, quartzite, 
etc.) and intrusive volcanic rocks (granites). These rocks are typical of those outcropping in 
the Piedmont province (Winner and Coble, 1996). 

The Cretaceous age sediments of the Atlantic Coastal Plain province, overlying the basement 
complex, are comprised of the Cape Fear Formation, the Black Creek Formation, and the 
Peedee Formation, in ascending order, which are subsequently overlain by younger strata. 
The Cape Fear Formation generally consists of alternating beds of sand and clay and is 
unconformably overlain by the Black Creek Formation, which consists of carbonaceous, 
glauconitic sands interbedded with black plastic clays and thin impure limestone lenses 
(Winner and Coble, 1996). The conformably overlying Peedee Formation consists of dark 
clays interbedded with dark green and gray fine to medium sands with a few thin limestone 
beds (Bain, 1970). 

The Upper Peedee Formation, marking the boundary for the Late Cretaceous, is 
unconformably overlain by the Castle Hayne Formation of Eocene age. The Castle Hayne 
Formation is composed primarily of limestone and sand with minor amounts of clay. 
Limestone is dominant in the upper one third to one half of the Castle Hayne Formation, and 
sand is the primary constituent of the lower half of the formation. In the southern part of 
New Hanover County, Oligocene or Miocene age sediments, including a sandy coquina, 
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overlie the Castle Hayne (Bain, 1970). Generally, undifferentiated sandy surficial deposits 
overlie the Castle Hayne Formation across the region (Winner and Coble, 1996). 

The names of the North Carolina aquifers are generally taken from the predominant geologic 
formation with which the aquifer is associated. The lithology of each formation is significant 
with respect to the manner in which it will influence aquifer properties. Varying lithologies 
will have a direct affect on groundwater quality and movement (e.g., groundwater chemistry, 
recharge, groundwater velocity, hydraulic conductivity, transmissivity, storage capacity, 
vertical movement of groundwater, etc.) (Winner and Coble, 1996). Formations capable of 
yielding water of good quality (potable water) are those not older than the Late Cretaceous. 
The deeper, older formations generally contain water too salty for potable use (Bain, 1970). 

The potable water aquifers lying within late Cretaceous and younger sediments, discussed 
herein in Section 3.8, are generally comprised of limestone (i.e., Castle Hayne Limestone) 
and imperfectly connected sand beds. Confining units are also present, which separate the 
major aquifers. These confining units consist of clay beds or groups of clay beds and silt 
with varying amounts of sand, which tend to retard the vertical movement of groundwater, 
thus separating the aquifers (Winner and Coble, 1996). 

5.0 SITE GEOLOGY AND HYDROGEOLOGY: 

5.1 PROJECT SPECIFIC SUBSURFACE CHARACTERISTICS: 

5. 1.1 Description of Shallow Subsurface Geology: 

The site is located in the easternmost portion of the Atlantic Coastal Plain 
Physiographic Province. The Geologic Map ofNorth Carolina shows that the 
site is underlain by the undivided Tertiary Eocene Comfort Member 
(fossiliferous limestone) or New Hanover Member (phosphate pebble 
conglomerate) of the Castle Hayne Formation. According to Map 15 of the 
1977 "Soil Survey of New Hanover County", the property is located on 
Seagate Fine Sand. The Seagate soil is mostly level, and characterized as 
being somewhat poorly drained, rapidly permeable, and has a near surface 
seasonal high water table. The soil group does include small areas of Onslow 
or Leon Soil. 

During drilling for the monitoring well installations, the subsurface soils were 
generally consistent across the site. The borings typically contained light 
brown, very fine sandy silt (0-5 feet); light grey fine sand (5-8 feet); and light 
grey slightly clayey fine sand (8-12 feet). In the two deeper wells, the fine 
sands extended to considerable depths: at DMWl, a layer of shell hash and 
sandy clay were encountered at 32 feet, and at DMW2, a layer of shell hash 
and clayey sand were encountered at about 42 feet. The boring logs for 
shallow wells and the two deep wells installed during the current 
investigation are enclosed in Appendix III. 
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On the basis of these lithologies and available information derived from 
published geologic literature (i.e., Winner and Coble, 1996 and Bain, 1970), 
the shelly material encountered at 30 to 40 feet is believed to represent the 
erosional surface of the Castle Hayne Limestone. 

5. 1. 2 Groundwater Occurrence: 

Depth to water measurements were collected on several occasions during the 
field assessment activities. Water levels in the shallow monitoring wells 
generally ranged from approximately 3 to 12 feet BGS. All water level 
elevations are relative to an assumed 100 foot benchmark. In the two deep 
wells (DMWl and DMW2), the depth to groundwater was similarly shallow 
but slightly lower in elevation. A summary of well construction and water 
level data is presented in Table 2. 

5 .1. 3 Groundwater Flow Direction: 

The Wilmington Quadrangle map (7.5 minute series topographic map, U.S. 
Geological Survey (USGS) 1993) indicates the subject facility is located near 
a topographic high, upgradient to unnamed tributaries to Burnt Mill Creek, 
located to the south. The groundwater flow direction in the surficial aquifer 
is depicted on potentiornetric surface elevation contour maps presented on 
Figures 4 and 5. Based on the information provided on Figure 5, the 
hydraulic gradient has been calculated to be approximately 0.0063 feet per 
feet (ft/ft) for the shallow zone and 0.0091 ft/ft for the deeper zone, dipping 
to the southwest (Appendix VI). 

5. 1. 4 Vertical Movement: 

The most recent static water level elevations in paired shallow and deep wells 
were compared: shallow monitoring well MW7 and the adjacent deep 
monitoring well DMWl, and shallow monitoring wells MW12 and DMW2. 
The static water level elevation in the shallow wells were slightly higher than 
the water levels in the deeper wells. This data suggests that a slight head 
potential for downward flow exists between the shallow subsurface and 
deeper underlying strata. As no vertical hydraulic conductivity measurements 
were performed, no conclusions are drawn regarding vertical groundwater 
flow. 

5.1.5 Effects of Subsurface Structures on Local Hydrogeology: 

The effects of subsurface structures on the local hydrology are expected to be 
minimal. Particular site features include the shallow storm.water drainage 
lines which extend under the building and discharge into shallow swales 
along the south side of the railroad track, as discussed above in Section 3. 5. 
Whereas these features appear to be too shallow to intersect the static water 
table, a review of the topographic map of the area does depict shallow 
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drainage features to the southwest, which ultimately flow into Burnt Mill 
Creek. Thus, it is believed that regional flow is to the southwest. 

6.0 SOIL INVESTIGATION AND SAMPLING RESULTS: 

6.1 HORIZONTAL EXTENT: 

Borings were advanced using a hand auger or drill rig, continuously logged and 
screened for soil characteristics, and observed for evidence of visible impact. Soil 
samples were collected at target depths based on field observations of the 
composition and texture of the soil column. The soil samples were analyzed by 
various laboratory methods, as described below, based on the most likely suspect 
contaminants for each area. The target compounds generally include federally listed 
hazardous constituents. Table 3 includes a summary of soil sampling results. 
Boring logs are enclosed in Appendix ID and Appendix IV contains the laboratory 
results for those samples. Figure 6 depicts the estimated horizontal extent of soil 
contamination in excess of applicable North Carolina standards based on the 
sampling results, and the respective source areas denoted with reference to the 
buildings. 

Building D - Former Fuel Oil Tank/Boiler Building: The area was probed to search 
for evidence of petroleum and possible UST locations. CES personnel advanced 
several borings and procured one composite sample (SB 10) from this area which was 
analyzed for total petroleum hydrocarbons (TPH). The soils were sampled at a depth 
of 4-5 feet. The laboratory results revealed high boiling point diesel range TPH at 
a level (13 mg/kg) which exceeds the NCDENR, DWM, UST Section regulatory 
Action Level (10 mg/kg). A UST Section mandated, follow-up LSA investigation 
was conducted and further sampling did not detect the presence of petroleum 
compounds in soils in that area, nor in groundwater. 

Building F - Marine Mechanix Building: One boring was advanced and sampled in 
the immediate vicinity of the primary work area of the current operating business. 
The soil sample (SB 12) was analyzed for TPH at a depth of 0-2 feet. The laboratory 
results revealed diesel range TPH; however, the detection (28 mg/kg) did not exceed 
the NCDENR, DWQ, Groundwater Section regulatory Action Level ( 40 mg/kg). The 
SB 12 sample also contained the asbestos mineral chrysotile. 

Inert Debris Landfill Area - Southwest Corner: The area consists of a hummocky 
ground surface, reportedly overlying multiple buried piles of concrete and brick 
debris. A total of six borings were sampled at various depths; SB 13 ( 4-6 ft), SB 14 
(3-6 ft), SB 15 (0-3 ft), SB23 (1-2.5 ft), SB26 (1-3 ft), and SB27 (2-4 ft). The 
samples were analyzed for eight RCRA metals plus copper, nickel and asbestos. 

The laboratory results for each of the samples revealed detections of numerous target 
metals; however, only four borings contained levels of a metal which represent 
exceedences. Arsenic results for SB 13 ( 6 .48 mg/kg) and SB 15 ( 5 .4 mg/kg) revealed 
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slight exceedences of the NCDWM Soil RG (4.4 mg/kg). The results for chromium 
at SB13 (28.4 mg/kg), SB14 (27.6 mg/kg), SBlS (32.8 mg/kg) and SB26 (28.1 
mg/kg) slightly exceeded the NCDENR, DWQ Soil-to-Groundwater Cleanup Level 
of 27 mg/kg (see Figure 6). 

Building A - Loading Dock Areas: The areas parallel to the former fertilizer plant 
building are gently sloped toward the existing railroad track and it is known that a 
railroad spur previously existed immediately behind the loading docks and Building 
A Multiple borings were advanced along this feature and these include: SB2 (1-2 
ft), SB3 (1.S-3.S ft), SB4 (2-3 ft), SBS (1-3 ft), SB6 (1-2 ft), and SB2S (1-3 feet). 
Two samples were found to contain elevated levels of arsenic: SB2 arsenic, S. S 1 
mg/kg; SB2S arsenic, 4.79 mg/kg, both of which slightly exceed the arsenic Soil RG 
of 4.4 mg/kg. One boring in front of Building A contained a slight exceedence of the 
arsenic Soil RG: SB29 (3-S ft), contained 4.49 mg/kg. 

6.2 VERTICAL EXTENT: 

The depth to groundwater exists at approximately 3-4 feet below ground level; thus 
the extent of soil contamination is physically defined by the elevation of the static 
water table. 

7.0 GROUNDWATER SAMPLING RESULTS: 

7.1 HORIZONTALEXTENT: 

Shallow monitoring wells (MWl-MWS) were initially installed to target potential 
source areas and subsequent wells were installed to delineate documented 
contaminants in groundwater. Initial laboratory analyses detected arsenic in samples 
from MWl, MW2 and MW3, at levels above groundwater standards. In order to 
evaluate possible falsely elevated concentrations due to turbidity, the three wells were 
re-sampled collecting filtered and non-filtered samples for comparison. The 
previously detected arsenic concentrations at MWl and MW2 were not detected in 
the non-filtered or filtered samples. At MW3, arsenic (originally detected at 78.6 
µg/L) was detected in both the non-filtered (34.4 µg/L) and filtered (37.9 µg/L) 
samples taken in November 2002, and in the April 2003 filtered sample (34.4 µg/L ), 
at levels in excess of the ISA NCAC 2L standard (10 µg/L). Based on the results, it 
appears that the detected arsenic likely represents dissolved arsenic. 

Additional shallow monitoring wells were installed in order to delineate the 
documented contaminants. Monitoring wells MW6 and MW7 were installed and 
sampled via field-filtering procedures and yielded elevated levels of arsenic; thus, 
additional wells MW8- l 0, and downgradient wells MWl 1 and MWl 2, were installed 
to complete delineation. The wells were sampled for metals using both field filtered 
and non-filtered protocols. None of the follow-up delineation well samples contained 
arsenic. Table 4 summarizes the laboratory analyses for all groundwater samples, 
and Table 5 contains the field parameter data which was measured at various times. 
Figure 7 depicts the estimated horizontal extent of dissolved arsenic above ISA 
NCAC 2L standards. 
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7.2 VERTICAL EXTENT: 

In order to determine whether the solute arsenic plume may have migrated off-site 
through advection within the surficial or deeper aquifer, two deep wells were 
installed and sampled using the field-filtered/non-filtered protocols. The source area 
deep well, DMWl (paired with shallow well MW7), is screened from 22 to 32 feet. 
The off-site, downgradient deep well DMW2 (paired with shallow well MW12), is 
screened from 33.5 to 43.5 feet. The analytical results indicate that neither of the 
samples contained arsenic. Figure 8 depicts the location of hydrogeologic cross­
sections and Figures 9 and 10 display the vertical and horizontal extents of soil and 
groundwater contamination. 

8.0 FREE PRODUCT INVESTIGATION: 

No free product was detected in any monitoring well. 

9.0 HYDROGEOLOGIC EVALUATION AND AQUIFER PROPERTIES: 

In order to characterize hydrogeologic properties of the shallow aquifer, short-term pumping 
and recovery tests were performed in shallow monitoring wells MW7 and MW9, and deeper 
well DMWl. Tests were conducted to obtain a reasonable estimate for hydraulic 
conductivity (using Bouwer and Rice Method) and groundwater velocity. The tests were 
performed by pumping water from each well for a period until drawdown stabilized. 
Drawdown was measured, as was the recovery period, after the pump was cut off, using a 
Hermit data logger. The data was downloaded and evaluated to obtain estimates for aquifer 
characteristics. 

The average hydraulic conductivity for the shallow aquifer was calculated to be 0. 04 72 ft/ day 
and 3.658 ft/day for the deeper zone. The average velocity was calculated to be 8.77 x io-4 

ft/day for the shallow zone and 0.089 ft/day for the deeper zone. An effective porosity of 
0. 40 was assumed for both zones based on a silty sand water zone. Aquifer test evaluations 
and calculations are included in Appendix VI. 

10.0 DISCUSSION: 

The following presents a discussion of the nature and extent of contamination, as well as the 
harmful effects to human life and other environmental receptors, based on information 
collected to date. The information presented is limited to findings made during this study 
and draws heavily upon extrapolations and assumptions which are based upon varying 
degrees of confidence. Therefore, while it is useful to employ such information for various 
purposes, it is not intended that this information be utilized to represent a complete 
knowledge of conditions or possible scenarios which may be best understood through long­
term monitoring. Therefore, the scope of this exposure assessment is purposely narrow and 
summarized. 
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The findings of this investigation present a scenario where residual arsenic and chromium 
have apparently been released into the shallow soils of the site, and solute arsenic has been 
released into shallow groundwater in a Coastal Plain hydrogeological environment. These 
materials are believed to have been released on-site in association with past fertilizer bagging 
operations, and remain as remnant indicators of these past activities. "Arsenic is a semi­
metallic element or metalloid that exists in several forms. Arsenic compounds, mainly 
As20 3, can be recovered as byproduct from the processing of complex ores. Arsenic occurs 
naturally in a wide variety of mineral forms, including arsenopyrite (FeAsS4), which is the 
main commercial ore of As worldwide". "Chromium is a lustrous, silver-gray metal. It is 
one of the less common elements in the earth's crust and occurs only in compounds. It is 
mined as a primary product and generally not recovered as a byproduct." (Ma, Carl and John 
Kingscott, 1997). 

The composition of the subject contamination consists of detectable levels of arsenic and 
chromium in soil, and arsenic in groundwater. These compounds have been the subject of 
toxicological studies. Arsenic and certain arsenic compounds, and chromium and certain 
chromium compounds, have both been identified by the United States Environmental 
Protection Agency (EPA) as carcinogens. Appendix VII contains published material safety 
data sheets for arsenic and chromium. 

Arsenic: "Drinking water arsenic exposure is clearly linked to cancer occurrence in highly 
exposed populations; however, the effects at "environmental" levels remains unclear. The 
potential carcinogenic effects of arsenic levels between 1-50 µg!L remain controversial." 
(Karagas, Margaret R., 2001 ), and "concentrations are variable through time, thus 
complicating estimates of exposure. Studies examining single bedrock wells show varying 
concentrations, commonly less than 50 µg!L." (Ayotte, Joseph D., 2001). 

"The chemical cycling and ultimate transport of arsenic within the groundwater aquifer is 
controlled by the biogeochemical cycling of iron, sulfur and carbon. Knowledge of the redox 
chemistry of these elements and application of appropriate site characterization methods are 
critical to understanding the fate of arsenic. Observation of arsenic cycling in natural 
systems suggests that partitioning to iron (hydr)oxide mineral may immobilize arsenic within 
soils and sediment. Previous research has shown that the mobility of arsenic is influenced 
by perturbations in pH and redox status in aqueous systems." (Ford, Robert, 2004). 
"Immobilization, the primary attenuation process operative for arsenic and metals, is not 
fully understood. Although a framework that addresses the natural attenuation ofinorganics 
is urgently needed, the processes that affect speciation, fate and transport ofarsenic and other 
metals are not sufficiently understood." (Ford, Robert, 2004). 

Chromium: "This is the second most common metal at sites for which EPA has written 
Records of Decision (e.g., directives to clean up). Industrial applications most commonly 
use the oxidized hexavalent form, chromium VI, which is acutely toxic and very mobile in 
groundwater." (Grosse, Douglas, 2000). "Chromium VI is carcinogenic through inhalation 
and ingestion pathways, occurs in neutral to alkaline pH conditions, and is very soluble. By 
comparison, the other species, chromium III, is the reduced trivalent form and it is not a 
carcinogen and its toxicity is significantly less than chromium VI. It is stable over a wide 
range of neutral to acidic pH conditions, and in solid form can even persist in basic 
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environments. It is a nearly insoluble hydroxide. Attempts to remediate chromium in situ 
include using either chemical reduction or fixation via multiple physical or biological 
processes." (Yiannakekais, Alex, 1999). 

In the current investigation, the species of chromium has not been identified but it is likely 
that the stable, chromium III species is present, as there was not industrial usage of chromium 
at the site. Additionally, there is no chromium present in groundwater, further supporting 
the conclusion that the chromium present is the stable, non-soluble species, chromium III. 
Given its low concentration and ubiquitous, equal distribution in soils site wide, it is feasible 
that the chromium represents background levels, given that there is no "concentrated" source 
area. 

Soil contamination: Soil contamination, slightly in excess of the NCDWQ Soil-to­
Groundwater Cleanup Level (for arsenic) and NCDWM Soil RG (for chromium), was 
discovered in areas generally characterized as former loading dock areas adjacent to a former 
railroad spur and rail line. The source of the arsenic contamination is believed to be in the 
immediate area of the former loading dock railroad ties or as particulate, remnant fertilizer 
material within the soils; thus, the site's prior usage as a fertilizer plant suggests that through 
time, trace amounts of natural elements known to be present within limestone and fertilizer 
additives are the likely sources of both contaminants. 

It is notable that the concentrations for either contaminant, arsenic or chromium, are just over 
the IHSB Remedial Goal, and are at relatively low concentrations. Whereas the regulations 
state that these soils must be remediated to a condition ofless than the Soil-to-Groundwater 
Cleanup Level (according to "Groundwater Section Guidelines for the Investigation and 
Remediation of Soils and Groundwater,'' Volume I, July 2000, NC DENR, DWQ, 
Groundwater Section, given the widespread, ubiquitous distribution and presumed particulate 
nature of the contaminants, the cost benefit analysis ofremoving these soils seems to support 
a more passive approach because it does not appear that the soil contamination represents a 
secondary source material: i.e., corollary groundwater contamination is not generally 
observed in the soil plume areas. Hydro geologic cross-section A-A' (Figure 9) displays the 
vertical and horizontal extent of soil contamination, which extends to the depth of the 
shallow water table. 

Groundwater contamination: Groundwater contamination, i.e., arsenic, in excess of 15A 
NCAC 2L standards, was identified at three monitoring wells at the site, MW3, MW6 and 
MW7 in areas formerly utilized as loading docks and adjacent to a former railroad spur and 
rail line. With respect to the analytical results, the horizontal and vertical extents of 
groundwater contamination exceeding 15A NCAC 2L standards appear to be delineated. 
Table 4 summarizes the groundwater analytical data collected from the site in context with 
regulatory standards. Hydrogeologic cross-sections A-A' and B-B' (Figures 9 and 10) 
display the vertical and horizontal extents of groundwater contamination across the site. 

Identified potential environmental pathways for human exposure at this site include: an 
up gradient irrigation well, an up gradient water line, an up gradient stormwater pond, the un­
capped subsurface soil contamination and the potential downward migration into deeper 
aquifers, which are presently not known to be impacted. 
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10.1 POTENTIAL RECEPTORS: 

10.1.1 Water Supply Wells: 

The nearest supply well, which is used for irrigation, is 500 feet upgradient 
and outside the contaminant plume; thus, it is not believed to be at risk. 

10.1.2 Public Water Lines: 

Public water is supplied by the city of Wilmington municipal water system. 
Water lines are present upgradient to the loading dock area. These lines are 
buried at very shallow depths and, provided that the lines are intact, and given 
the available data documenting low levels of contamination in soil and 
groundwater, these features are not believed to be at risk. 

10. 1. 3 Surface Water: 

The nearby pond is located about 200 feet upgradient and outside the 
contaminant plume; thus, it is not believed to be at risk. 

10.1.4 Subsurface Features-Uncapped Soil: 

Soils behind Building A are uncapped, as are soils in the area of the inert 
debris landfill area. In the event of demolition of the current facility, workers 
who disturb these soils may become exposed to the arsenic and chromium 
soil contamination in these areas. Given that the detected levels are relatively 
low, it is not believed that these soils represent an environmental risk. In the 
event that the soils are to be disturbed, it remains unclear whether the soils 
containing these minimal exceedences represent a health risk to workers. 

10.1.5 Deeper aquifers: 

In this area of Wilmington, the Tertiary Eocene Castle Hayne limestone 
aquifer is believed to exist at >45 feet BGS. Two deep wells, installed to 
depths believed just above the Castle Hayne unit, did not contain arsenic 
contamination; thus, this potential receptor does not appear to be impacted 
and utilizing site specific hydro geologic information, it does not appear to be 
significantly threatened. Figure 10 displays lines of equipotential head 
between DMWl and DMW2. This figure demonstrates that the 
downgradient well is screened at a depth that would likely detect the arsenic 
plume if the plume extended below the shallow aquifer. Neither well 
contained arsenic, further suggesting that the deeper zone is not imminently 
threatened. 
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11.0 CONCLUSIONS AND RECOMMENDATIONS FOR CORRECTIVE ACTION: 

The following conclusions and recommendations are made based on readily available 
information and collected field data, as presented herein: 

11.1 CONCLUSIONS: 

The majority of soils containing exceedences of arsenic and chromium appears to be 
located along the former loading dock areas behind Building A, and parallel to the 
former railroad spur line in the area of the inert debris landfill area.. Based on the 
results of soil sampling, elevated levels of arsenic and chromium are present; 
however, the levels only slightly exceed the respective state action levels, thus, it 
appears that the magnitude and extent of contamination are limited. Further, there 
is no general correlation between the locations of soil contamination and groundwater 
contamination, further suggesting that the soils do not represent a secondary source 
area for groundwater contamination. 

Groundwater: 

The source of groundwater contamination appears to be in the vicinity of monitoring 
wells MW3, MW6 and MW7, located adjacent to the loading dock area behind 
Building A and along the former railroad spur line. Groundwater analytical data 
shows that samples from these three wells exceed the l SA NCAC 2L groundwater 
standards for arsenic. Groundwater level measurements suggest that the solute 
arsenic is not likely migrating extensively into the deeper aquifer; however, there is 
a potential risk that downward flow is occurring and that impact may eventually 
occur. Periodic monitoring of the shallow and deep wells should be performed. 

11.2 RECOMMENDATIONS: 

CES has preliminarily reviewed the available corrective action options which seem 
most appropriate for the site. 

Soil Contamination: 

Because the fertilizer plant is no longer in operation, and all primary source materials 
have long since been removed, and the documented levels of contamination are 
minimal, the option of excavation and disposal of soils at an off-site facility is not 
considered a feasible approach because of the cost I benefit ratio of such action. It 
is recommended that the soils remain in place and be allowed to remediate in-situ. 
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Groundwater Contamination: 

Based on the fact that the fertilizer site is closed and secondary source removal does 
not appear necessary, and because no impacts to receptors have been measured, a 
non-aggressive approach to groundwater remedial actions is being considered. This 
is also being considered because no water supply wells have been identified to be 
threatened by the release and because the site and surrounding areas are all served by 
public water supplies. A non-aggressive plan would provide for potential receptor 
monitoring and provisions for receptor protection, coupled with monitoring for 
contaminant dissolution and migration. It is anticipated than an application for 
corrective action under 15A NCAC 2L 0.106 (k) or (I) will be proposed. An 
institutional control should be emplaced to ensure that there will be no future usage 
of groundwater resources at the site. 

12.0 LIMITATIONS: 

Information obtained and presented as part of this investigation is based on available data in 
an effort to understand and/or correct an existing or potential problem. The validity of any 
resulting conclusions is limited by methodological constraints and by the lack of a 
statistically significant number of data points. There is no warranty, expressed or implied, 
that additional or new information and/or additional measures will not be required to 
ultimately solve the problem. Additionally, Clark Environmental Services, P. C. assumes 
no responsibility for the validity of subjective, interpolated interpretations, whether or not 
implied or indicated, although an attempt is made to qualify such. 
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0376 PAUL J. WETSIG 

6933 CAMERON AND BARKLEY 

COMPANY 

8869 LONGLEY SUPPLY 

COMPANY 

2196 ABINTO CORPORATION 

1790 SEAGATE INVESTMENTS, 

INC. 

0239 JOHNS. 

HUFFSTELLAR 

6148 JOHNS. 

HUFFSTELLAR 

2781 STORMWATER OWNERS 

ASSOCIATION, INC. 

5751 SEA COMM, INC. 

Notes: 

1. Keyed to Figure 3 

2. UK represents unknown 

3. NA represents not applicable 

TABLE 1 
ADJACENT PROPERTY DATA AND WATER SUPPLY WELLS WITHIN A 1,500 FT. RADIUS 

WETSIG YACHTS FACILITY 
INCIDENT NO. PENDING, CES PROJECT NO. 02106 

.· PHYSICAL ADDRESS MAILING ADDRESS ADJACENT WELL ON USE OF .. I WELL 
TO SITE SITE (Y/N) WELL DEPTH(FT) 

.. (YIN) 

4022 MARKET ST. 621 HADLEY CT. NA N NA NA 

WILMINGTON, NC WILMINGTON, NC 28405 (site) 

4151 EMERSON ST. P.O. BOX 118007 y N NA NA 

WILMINGTON, NC CHARLESTON, SC 29423 

316 MARLBORO ST. 2018 OLEANDER DR. y N NA NA 

WILMINGTON, NC WILMINGTON, NC 28403 

77 DARLINGTON AVE. 3205 RANDALL PKWY, #103 y N NA NA 

WILMINGTON, NC WILMINGTON, NC 28403 

227 S. KERR AVE. 223 GREENVILLE AVE. y N NA NA 

WILMINGTON, NC WILMINGTON, NC 28403 

3804 MARKET ST. 711 SANDRIDGE RD. y N NA NA 

WILMINGTON, NC CHARLOTTE, NC 28210 

3804 MARKET ST. 711 SANDRIDGE RD. y N NA NA 

WILMINGTON, NC CHARLOTTE, NC 28210 

118 CINEMA DR. c/o R. J. ANTHONY y N NA NA 

WILMINGTON, NC 12770 COIT RD., #1170 

DALLAS, TX 75251 

122 CINEMA DR. 122 CINEMA DR. y y Irrigation 100 

WILMINGTON, NC WILMINGTON, NC 28403 

CASING SCREEN APPROXIMATE 
DEPTH(FT) INTERVAL DISTANCE FROM 

(FT) SOURCE 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

UK UK 500 FT. 

NORTHEAST 



• •••••••• 

<WELL ID 

MW1 

MW1 

MW1 

MW1 

MW1 

MW1 

MW1 

MW2 

MW2 

MW2 

MW2 

MW2 

MW2 

MW2 

MW3 

MW3 

MW3 

MW3 

MW3 

MW3 

MW3 

MW4 

MW4 

MW4 

MW4 

MW4 

MW4 

MW4 

MW5 

MW5 

MW5 

MW5 

MW5 

MW5 

MW5 

MW6 

MW6 

MW6 

MW6 

MW? 

MW? 

MW? 

MW? 

MW8 

MW8 

MW8 

MW9 

MW9 

MW9 

TABLE 2 
MONITORING WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL DATA 

WETSIG YACHTS FACILITY 
INCIDENT NO. PENDING, CES PROJECT NO. 02106 

DATE WATER TOPQF DEPTH TO WATER FREE I.·. 

DATE LEVEL TOTAL SCREENED CASING FROM TOP OF PRODUCT POTENTIOMETRIC 
INSTALLED MEASURED DEPTH INTERVAL ELEVATiON CASING THICKNESS HEAb~L.EVAJiON 

09/25/02 10/02/02 11.5 1.5-11.5 97.87 5.97 0 91.90 

09/25/02 10/31/02 11.5 1.5 - 11.5 97.87 6.98 0 90.89 

09/25/02 04/30/03 11.5 1.5 - 11.5 97.87 5.42 0 92.45 

09/25/02 08/14/03 11.5 1.5 -11.5 97.87 5.30 0 92.57 

09/25/02 01120/04 11.5 1.5-11.5 97.87 7.10 0 90.77 

09/25/02 04/16/04 11.5 1.5-11.5 97.87 7.28 0 90.59 

09/25/02 08104104 11.5 1.5-11.5 97.87 6.75 0 91.12 

09/25/02 10/02/02 12 2-12 97.81 6.02 0 91.79 

09/25/02 10/31/02 12 2 -12 97.81 7.07 0 90.74 

09/25/02 04/30/03 12 2 -12 97.81 5.43 0 92.38 

09/25/02 08/14/03 12 2 -12 97.81 5.35 0 92.46 

09/25/02 01120/04 12 2 -12 97.81 7.13 0 90.68 

09/25/02 04/16/04 12 2-12 97.81 7.31 0 90.50 

09/25/02 08104104 12 2-12 97.81 6.56 0 91.25 

09/25/02 10/02/02 12 2-12 97.03 5.58 0 91.45 

09/25/02 10/31/02 12 2 -12 97.03 6.58 0 90.45 

09/25/02 04/30/03 12 2 -12 97.03 4.87 0 92.16 

09/25/02 08/14/03 12 2-12 97.03 4.95 0 92.08 

09/25/02 01/20/04 12 2-12 97.03 6.59 0 90.44 

09/25/02 04/16/04 12 2-12 97.03 6.72 0 90.31 

09/25/02 08104104 12 2-12 97.03 6.23 0 90.80 

09/25/02 10/02/02 12 2 -12 98.66 6.74 0 91.92 

09/25/02 10/31/02 12 2 -12 98.66 7.85 0 90.81 

09/25/02 04/30/03 12 2-12 98.66 6.31 0 92.35 

09/25/02 08/14/03 12 2 -12 98.66 9.11 0 89.55 

09/25/02 01/20/04 12 2 -12 98.66 7.87 0 90.79 

09/25/02 04/16/04 12 2 -12 98.66 8.13 0 90.53 

09/25/02 08104104 12 2-12 98.66 8.30 0 90.36 

09/25/02 10/02/02 12 2-12 100.20 9.18 0 91.02 

09/25/02 10/31/02 12 2 -12 100.20 10.39 0 89.81 

09/25/02 04/30/03 12 2 -12 100.20 8.73 0 91.47 

09/25/02 08/14/03 12 2 -12 100.20 9.05 0 91.15 

09/25/02 01/20/04 12 2 -12 100.20 10.40 0 89.80 

09/25/02 04/16/04 12 2-12 100.20 10.71 0 89.49 

09/25/02 08104104 12 2-12 100.20 11.69 0 88.51 

08/11/03 08/14/03 11.5 1.5 - 11.5 97.08 5.13 0 91.95 

08/11/03 01120/04 11.5 1.5- 11.5 97.08 6.74 0 90.34 

08/11/03 04/16/04 11.5 1.5-11.5 97.08 6.91 0 90.17 

08/11/03 08104104 11.5 1.5-11.5 97.08 6.64 0 90.44 

08/11/03 08/14/03 11.5 1.5- 11.5 97.00 4.73 0 92.27 

08/11/03 01/20/04 11.5 1.5 - 11.5 97.00 6.45 0 90.55 

08/11/03 04/16/04 11.5 1.5 - 11.5 97.00 6.57 0 90.43 

08/11/03 08104104 11.5 1.5-11.5 97.00 5.83 0 91.17 

01/16/04 01/20/04 12 2-12 96.99 6.30 0 90.69 

01/16/04 04/16/04 12 2 -12 96.99 6.42 0 90.57 

01/16/04 08104104 12 2 -12 96.99 5.27 0 91.72 

01/16/04 01/20/04 12 2 -12 96.46 6.39 0 90.07 

01/16/04 04/16/04 12 2 -12 96.46 6.63 0 89.83 

01/16/04 08104104 12 2-12 96.46 7.04 0 89.42 
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TABLE 2 
MONITORING WELL CONSTRUCTION DETAILS AND GROUNDWATER LEVEL DATA 

WETSIG YACHTS FACILITY 
INCIDENT NO. PENDING, CES PROJECT NO. 02106 

llWELLID 

DATE WATER TOP OF DEPTH TO WATER FREE 
DATE LEVEL TOTAL SCREENED CASING FROM TOP OF PRODUCT POTENTIOMETRIC 

INSTALLED MEASURED DEPTH INTERVAL ELEVATION CASING THICKNESS HEAD ELEVATION 

MW10 01/16/04 01/20/04 12 2 -12 99.27 10.29 0 88.98 

MW10 01/16/04 04/16/04 12 2 -12 99.27 10.65 0 88.62 

MW10 01/16/04 08/04/04 12 2-12 99.27 11.68 0 87.59 

MW11 04/13/04 04/16/04 11.5 1.5-11.5 94.80 4.76 0 90.04 

MW11 04/13/04 08/04/04 11.5 1.5-11.5 94.80 4.61 0 90.19 

MW12 04/14/04 04/16/04 1.5 1.5-11.5 93.15 3.40 0 89.75 

MW12 04/14/04 08/04/04 1.5 1.5-11.5 93.15 3.74 0 89.41 

DMW1 05/19/04 05124104 32 22-32 97.25 7.50 0 89.75 

DMW1 05/19/04 08/04/04 32 22- 32 97.25 6.21 0 91.04 

DMW2 05/19/04 05124104 43.5 33.5- 43.5 93.85 4.97 0 88.88 

DMW2 05/19/04 08/04/04 43.5 33.5 - 43.5 93.85 4.53 0 89.32 

Notes: 

1. All elevations are based on an arbitrary assumed benchmark elevation of 100.00' 

2. Depths are in feet below ground surface as measured from the top of casing 

3. All units are in feet unless otherwise indicated 
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~ 
CJ 
g 
~ 

I< ··1> 
ANAL'(TICALMETHOD ·. •· • ·. 

CONTAMINANTOFCONCERN -> 

. 

DATE 
WELL ID COLLECTED 

l15A NCAC 2L STANDARD I 
MW1-unf 10/02/02 
MW1-unf 11/01/02 

MW1-f 11/01/02 
MW1-unf 04/30/03 

MW2-unf 10/02/02 
MW2-unf 11/01/02 

MW2-f 11/01/02 

MW3-unf 10/02/02 
MW3-unf 11/01/02 
MW3-f 11/01/02 
MW3-f 04/30/03 

MW4-unf 10/02/02 

MW5-unf 10/02/02 

MW6-unf 08/14/03 
MW6-f 08/14/03 

MW7-unf 08/14/03 
MW7-f 08/14/03 

MW8-f 01/20/04 

MW9-f 01/20/04 

MW10-f 01/20/04 

MW11-unf 04/16/04 
MW11-f 04/16/04 

. 
. 

w w 
z z 
w w 
N ::::> 
z --' 
w 0 
CD I-

1 I 1,000 I 
<1 <1 
NT NT 
NT NT 
<1 <1 

<0.5 <0.5 
NT NT 
NT NT 

<0.5 <0.5 
NT NT 
NT NT 
NT NT 

<0.5 <0.5 
<0.5 <0.5 

NT NT 
NT NT 
NT NT 
NT NT 

NT NT 
NT NT 

NT NT 

NT NT 
NT NT 

TABLE 4 
SUMMARY OF GROUNDWATER SAMPLING RESULTS 

WETSIG YACHTS FACILITY 
INCIDENT NO. PENDING, CES PROJECT NO. 02106 

. ··. CONTAMINANTSOF CONCERN••• .··· 

6210D/602 610 6010B 
z 
<l'. 
I 
I-
w 
2 
0 
0::: 
0 w w ::::> z --' w 

w z LL z 
N w 0 w 

2 z --' 0::: --' 
<l'. <l'. 2 ::::> w (/) 
I 0 I u 

~ CD w 
I- --' I- z 2 ::::> 

--' z I ::::> ~ 0 >- w w I I w 0 
I --' CD w Cl... u Cl... (/) Ci:'. 0 0::: <l'. 
I- S< 

I- Cl... <l'. Ci:'. <l'. 0::: <l'. <l'. I w 
w 2 Ci z I- z <l'. CD u u --' 

29 I 530 I 200 I 10 I 21 I 2.10011 21 II 10 I 2.000 I 5 I 50 I 15 I 
<1 <3 69 <1 <1 <1 <10 11.1 <100 <10 <10 <10 
NT NT NT NT NT NT NT <10 NT NT NT NT 
NT NT NT NT NT NT NT <10 NT NT NT NT 
<1 <4 7.8 <1 NT NT <10 NT NT NT NT <5 

<0.5 <1.5 <0.5 <0.5 <0.5 0.5 NT 13.4 <100 <10 <10 <10 
NT NT NT NT NT NT NT <10 NT NT NT NT 
NT NT NT NT NT NT NT <10 NT NT NT NT 

<0.5 <1.5 <0.5 <0.5 <0.5 <0.5 NT 78.6 <100 <10 14.5 <10 
NT NT NT NT NT NT NT 34.4 NT NT NT NT 
NT NT NT NT NT NT NT 37.9 NT NT NT NT 
NT NT NT NT NT NT NT 34.4 NT NT NT NT 

<0.5 <1.5 2 <0.5 <0.5 <0.5 <10 <10 <100 <10 <10 <10 
<0.5 <1.5 <0.5 <0.5 <0.5 <0.5 NT <10 <100 <10 <10 <10 
NT NT NT NT NT NT NT 50.2 NT NT NT NT 
NT NT NT NT NT NT NT 45.7 NT NT NT NT 
NT NT NT NT NT NT NT 173 NT NT NT NT 
NT NT NT NT NT NT NT 140 NT NT NT NT 
NT NT NT NT NT NT NT <10 NT NT <10 NT 
NT NT NT NT NT NT NT <10 NT NT <10 NT 
NT NT NT NT NT NT NT <10 NT NT <10 NT 

NT NT NT NT NT NT NT <10 NT NT 5.54 NT 
NT NT NT NT NT NT NT <10 NT NT <10 NT 
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z 0::: ::::> I- 0 

u <l'. w w 0 
--' > 0::: 0::: --' 
w --' w I- w 
(/) en 2 z LL 

50 I 18 ICGJWI 6.5-8.51 
<10 <10 <0.3 2.72 8.2 
NT NT NT NT NT 
NT NT NT NT NT 
NT NT NT NT NT 
<10 <10 <0.3 6.18 7.4 

>----
NT NT NT NT NT 
NT NT NT NT NT 
<10 <10 <0.3 0.73 8.2 
NT NT NT NT NT 
NT NT NT NT NT 
NT NT NT NT NT 
<10 <10 <0.3 1.70 9.1 

<10 <10 <0.3 0.22 9.5 

NT NT NT NT 5.8 

NT NT NT NT 5.8 
~ 

NT NT NT NT 6.0 

NT NT NT NT 6.0 

NT NT NT NT 6.27 

NT NT NT NT 4.23 

NT NT NT NT 5.46 

NT NT NT NT 3.9 

NT NT NT NT 3.9 
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TABLE 4 
SUMMARY OF GROUNDWATER SAMPLING RESULTS 

WETSIG YACHTS FACILITY 
INCIDENT NO. PENDING, CES PROJECT NO. 02106 

I l CONTAMINANTS OF;. CONCERN ---~ I 
,ANALYTICAL METHOD 

CONTAMINANTOFCONCERN ->' I 
6210D/602 

z 
<( 

610 60106 
,.------, ,-----, 
747011353.3 

I I 
I- ~ 
UJ ~ 
2 oc 
0 0 
oc J-o <( 

UJ UJ ::::> UJ ~ oc 
z z __J z ::::! 0 w LL. m ro 
N UJ 0 UJ 2 E <( 

UJ UJ z <( oc <( 2 ::::> 2 ~ ~ __J 
UJ CJ) I 0 I () - ::::> OC UJ ~ z z ro w I- __i I- z: 2 2 2 -

2 
oc ::::> I- o 

UJ UJ --l Z I ::::> 2 0 UJ () <( 0 
DATE I ~ 3 ?c ~ ~ UJO... 5: S2 5: ~ 0:: 0 oc ~ ~ ~ OCUJ ~ u:J 

• . I- - <( OC <( OC <( <( I UJ UJ _ - _ 
WELL ID I COLLECTED ~ ~ tLJ $'.( 2 o z 1- z <t: ro o o __i CJ) CJ) 2 z LL. 

b5ANCAC2LSTANDARD I 1 I 1,000 I 29 I 530 \ 200 I 70 I 21 \2,10011 21 II 10 \2,000\ 5 I 50 \ 15 \ 50 \ 1s \I 1.1 II 10 116.5-8.5\ 

MW12-unf 04/16/04 NT NT NT NT NT NT NT NT NT <10 NT NT 1.96 NT NT NT NT NT 3.8 

MW12-f 04/16/04 NT NT NT NT NT NT NT NT NT <10 NT NT <10 NT NT NT NT NT 3.8 ----DMW1-unf 05/24/04 NT NT NT NT NT NT NT NT NT <10 NT NT <10 NT NT NT NT NT 6.8 

DMW1-f 05/24/04 NT NT NT NT NT NT NT NT NT <10 NT NT <10 NT NT NT NT NT 6.8 - - -DMW2-unf 05/24/04 NT NT NT NT NT NT NT NT NT <10 NT NT <10 NT NT NT NT NT 5.1 

DMW2-f 05/24/04 NT NT NT NT NT NT NT NT NT <10 NT NT <10 NT NT NT NT NT 5.1 

Notes: 

1. Results reported in micrograms per liter (µg/L) unless otherwise noted 6. NT represents not tested/not analyzed 

2. Unf/f represents unfiltered and filtered samples 7. MTBE represents methyl tertiary butyl ether 

3. 15A NCAC 2L standards includes interim groundwater standards 8. DIPE represents diisopropyl ether 

4. Bold represents an exceedance of 15A NCAC 2L standard 9. pH - value measured in field using hand held meter 

5. < represents below laboratory detection limit 
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TABLE 5 
SUMMARY OF NATURAL ATTENUATION FIELD PARAMETERS 

WETSIG YACHTS FACILITY 
INCIDENT NO. PENDING, CES PROJECT NO. 02106 

·•· . REDOX DISSOLVED 

•· SAMPLE TURBIDITY POTENTIAL SALINITY CONDUCTIVITY OXYGEN TOTAL IRON 

WELL NO, .\DATE (0-4) (mV) (%0) (µmhos) (mg/L) (ppm) 

MW1 10/02/02 NM NM NM 308 1.97 NM 

MW1 04/16/04 1 152 0.2 215 1.01 1 

MW2 10/02102 NM NM NM 283 1.06 NM 

MW2 04/16/04 0 147 0.2 313 0.91 0 

MW3 10/02102 NM NM NM 343 1.26 NM 

MW3 04/16/04 0 122 0.2 186 1.18 2 

MW4 10/02/02 NM NM NM 252 2.07 NM 

MW4 04/16/04 0 202 0.3 191 2.35 10 

MW5 10/02102 NM NM NM 161 3.13 NM 

MW5 04/16/04 0 212 0.2 152 2.98 8 

MW6 08/14/03 NM NM NM 840 4.31 NM 

MW6 04/16/04 0 152 0.2 178 1.35 4 

MW7 08/14/03 NM NM NM 800 6.08 NM 

MW7 04/16/04 3 121 0.5 580 1.20 4 

MW8 04/16/04 0 96 0.4 265 4.03 >10 

MW9 04/16/04 0 183 0.2 247 3.17 6 

MW10 04/16/04 0 168 0.2 131 2.42 6 

MW11 04/16/04 1 147 0.1 222 2.25 10 

MW12 04/16/04 1 177 0.3 330 2.40 10 

DMW1 05/24/04 23.1* 67 0 130 2.95 3 

DMW2 05/24/04 15.7* 163 0 320 2.28 0.02 

Notes: 

1. Turbidiity scale: 0-None, 1-Faint, 2-Moderate, 3-Moderately Strong, 4-Strong 

2. Redox represents oxidation reduction 

3. mV represents millivolts 

4. %0 represents parts per thousand 

5. µmhos represents micromhos 

6. mg/L represents milligrams per liter 

7. ppm represents parts per million 

8. °C represents degrees Celsius 

9. Std. Units represents standard units 

10. NM represents not measured 

11. * measurements taken using a turbidity meter and reported in nephelometric turbidity units (NTUs) 

THE CLARK GROUP 
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TEMPERATURE pH 
(oC) •· (f;;td, Urlits) 

. 
.· 

24.3 8.2 

17.0 NM 

23.9 7.4 

16.7 NM 

25.2 8.2 

18.8 5.1 

24.5 9.1 

16.9 NM 

24.0 9.5 

17.1 NM 

30.0 5.8 

18.0 4.7 

25.5 6.0 

19.9 5.3 

17.9 6.5 

17.8 4.5 

17.8 5.1 

18.2 3.9 

17.9 3.8 

24.6 6.8 

25.6 5.1 
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Paul Clark 

From: "Paul Clark" <paulatclark@bizec.rr.com> 
To: "Charlotte Jesneck" <charlotte.jesneck@ncmail.net> 
Cc: "Charles Stehman" <CHARLES.STEHMAN@ncmail.net>; "Sonny Wall" <rwall@bbandt.com>; "John 

Rybak" <jrybak@bbandt.com> 
Sent: Friday, November 14, 2003 12:01 PM 
Subject: Wetsig Yacht Facility, New Hanover County 

Dear Charlotte, 

Thank you for discussing the environmental concerns of subject property with me on Wednesday, November 12. 
Following our conversation, I spoke with Charlie Stehman with respect to your offer that the jurisdictional authorit}. of 
this facility could be maintained with the Groundwater Section of the Division of Water Quality, rather than the site 
being added to the Inactive Hazardous Sites Inventory. Dr. Stehman Indicated that the Groundwater Section 
would actively regulate this incident. Mr. John Rybak, who is employed by BB&T as Commercial Real Estate 
Environmental Risk Manager, has indicated that BB&T, as a holder of a security interest in this property, will engage in 
assessment and corrective action activities. 

Please also be advised that the work plan will address potential source media, including soils, as part of the 
investigation of groundwater contamination. We are currently assembling a package of historical and recent site 
information for Dr. Stehman's review. Please let me know if you want to receive copies of this and/or future site 
documents. 

Your cooperation and assistance is much appreciated. 

Sincerely, 

Paul 

R. Paul Clark, P.G. 
Clark Environmental Services, P.C. 
P.O. Box 10136 
Wilmington , N.C ., 28404 
910-602-3900 
910-602-3975(f) 
Qaulatclark@bizec.rr.com_ 
clarkenvironmental@bizec.rr.com 

This transmission is intended to be viewed only by the addressee(s). Any dissemination of this transmission by 
someone other than the intended recipient(s) is prohibited. If you receive this message in error, please delete all 
copies and notify me at 910-602-3900, or respond to clarkenvironmental@bizec.rr.com. 
Thank you. 

11/14/03 



Branch Bank and Trust (BB&T) 
Mr. John Rybak 
Environmental Risk Manager 
5130 Parkway Plaza Blvd. 
Charlotte, NC 28217 

Subject: Wetsig Yacht Site 

Michael F. Easley, Governor 
William G. Ross Jr., Secretary 

North Carolina Department of Environment and Natural Resources 

January 14, 2004 

Alan W. Klimek, P.E. Director 
Division of Water Quality 

Wilmington, New Hanover County 

Dear Mr. Rybak: 

On December 5, 2003, the Groundwater Section received a report documenting soil and 
groundwater sampling results performed at the subject site, submitted by Clark Environmental Services, 
P ,C. on your behalf. This report indicated Arsenic contamination in groundwater at reported levels of up 
to 173 ug/L. These reported levels are above the state groundwater quality standard of 10 ug/L for 
Arsenic. We offer the following recommendations and comments in regards to the regulatmy status and 
requirements for the site: 

1. Arsenic contamination appears to have resulted from various hist01ical activities at 
the site, however the responsible party is unknown at this time. In addition, the 
current owner of the property is likely deemed an "innocent landowner" as defined by 
NCAC 2L .0101. However, any future purchaser of the property that has prior 
knowledge of the existing contamination will assume regulatory responsibility for 
any assessment and cleanup of known contamination. 

2. Due to the high levels of Arsenic present in the samples from the site monitoring 
wells, further assessment appears necess\ry to define the extent of the problem and, if 
deemed necessary source removal and cleanup to restore the natural groundwater 
resources. 

3. The Division recommends additional soil assessment to look for a potential source, 
possibly in proximity to the building adjacent to site monitoring wells MW-6 and 
MW-7. In addition, further groundwater assessment is recommended to confirm if 
the contamination is limited in scope or has migrated off the site boundaries. 

If you have questions regarding this letter, please call Geoff Kegley at the Groundwater Section 
of the Division of Water Quality at (910) 395-3900 ext. 240. 

CFS/GGK 
cc: WiRO-GWS 

Yo~~1 ve1' truly, 

~-~ 
Charles F. Stehman Ph.D., P .G. 
Environmental Regional Supervisor 

BB&T, Mr. Sonny Wall, 115 N. 3rd Street, Wilmington, NC 28402 
Clark Environmental Services, P.C., Joanne Shadroui 

S:\GWS\Geoff\Letters\ Wetsig Yacht Facility Jan04 

N. C. Division of Water Quality- Groundwater Section 
127 Cardinal Drive Extension 

Wilmington, North Carolina 28405 
Phone: 910-395-3900 \ FAX: 910-350-2004 \ Internet: www.enr.state.nc.us 



APPENDIX II 

STANDARD METHODS FOR CONDUCTING SUBSURFACE INVESTIGATIONS 

THE CLARK GROUP 



STANDARD METHODS FOR CONDUCTING 

SUBSURFACE ENVIRONMENTAL INVESTIGATIONS 

THE CLARK GROUP 



STANDARD METHODS FOR CONDUCTING 

SUB SURF ACE ENVIRONMENTAL INVESTIGATIONS 

1.0 DA TA COLLECTION: 

1.1 PROJECT BACKGROUND: 

Historical information relevant to comprehensive subsurface investigation is generated 
through a wide spectrum of potential sources. Those most often utilized as credible 
sources include, but are not limited to, the following: 

1.1.1 Correspondence and/or conversations with clients, regulatory officials 
and attorneys; 

1.1.2 Regulatory mandates; 

1.1.3 Pre-existing repo1is and other technical data; 

1.1.4 Public records; 

1.1. 5 Documented eyewitness accounts; 

1.1. 6 Site reconnaissance. 

1.2 POTENTIAL RECEPTOR SURVEYS: 

Potential plume receptor data is generated on a site-specific basis. The scope of 
information is based upon the intended level ofinvestigation. The availability of data 
is dependent, to differing degrees, upon the existence and accuracy of public and 
private record keeping, and on property ingress and egress. Generally, an attempt is 
made to facilitate a reasonable determination of possible environmental impacts in the 
context of the investigation being conducted, with the goal of adequate and 
appropriate site assessment and corrective action planning. Potential receptors are 
identified and surveyed/evaluated in the context of individual relevance and/or 
regulatory mandate or guidance. 

1.3 SITE SURVEYS: 

Physical surveys are utilized in the development of a horizontal and vertical project 
database. The data is often used to construct maps, to assist in making hydrogeologic 
determinations, and to aid in corrective action planning. 
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1.3 . l Horizontal Control: 

Horizontal survey data is compiled using a possible combination of 
methods . Usually standard field and computational methods are 
employed. However, existing survey maps and/or photogrammetric 
techniques may be utilized, or a combination of existing data and field 
generated information may be used . 

1.3 .2 Ver1ical Control : 

Ver1ical survey data is utilized primarily for establishing hydro geologic 
control, and for evaluating topographic characteristics when 
necessary. The datum plane is generally assumed, except as otherwise 
noted . Assumed benchmarks are generally chosen to correspond with 
the approximate ground level, and vertical control is generally carried 
to an accuracy of+/- 0.01'. 

1.4 DRILLING/HAND AUGERING AND MONITORING WELL/RECOVERY 
WELL/PIEZOMETER INSTALLATION: 

Drilling, hand augering and subsurface installations are accomplished in accordance 
with site-specific requirements, regulatory requirements and feasibility considerations. 
The method employed at a specific site is tailored to the situation. Prior to any 
drilling or well construction activities, all necessary permits are obtained in 
accordance with federal , state and local requirements. All applicable licensing and 
bonding requirements are al so fulfilled prior to beginning any work. Any boreholes 
purposely conducted at off-site locations are previously permitted through 
ingress/egress agreements with affected proper1y owners or their agents. 

1.4.1 Drilling Methods : 

The following drilling methods are utilized : 

1.4.1.l 

1.4.1.2 

Hand Augering: 

Hand augering is commonly employed where 
economically, scientifically and/or situationally 
feasible . Hand augers typically produce 3 11 to5 11 holes. 

Auger Drilling: 

Auger drilling is most often utilized in subsurface 
investigations. A truck or trailer mounted rig is 
usually employed and continuous five foot auger 
flights of varying configurations are used to produce 
the borehole . Sampling is often accomplished through 
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1.4. l.3 

1.4.1.4 

hollow stem type augers. Auger selection is based on 
site-specific requirements. 

Rotary Drilling: 

Air or mud rotary drilling may be utilized for special 
applications where necessary or appropriate. Rotary 
drilling is usually preferred and often utilized for 
telescoping well installations. 

Other Drilling Methods : 

Other methods such as coring, cable tool, truck 
mounted bucket augering, hammer drilling, and 
reverse rotary are not commonly utilized except under 
special circumstances. 

1.4.2 Decontamination: 

Drilling tools are thoroughly cleaned between boreholes to prevent 
cross-contamination. Depending upon site-specific circumstances, 
cleaning methods may include steam cleaning, detergent wash, nitric 
acid rinsing and deionized water or analyte free water rinsing. 

1.4.3 Soil Sample Collection/Borehole Monitoring: 

Typically, soil samples are retrieved using a split-spoon device at five 
foot intervals . Cuttings and penetration rates are continuously 
monitored and additional samples are taken when appropriate. Grab 
samples may be obtained utilizing clean sampling equipment, new 
latex gloves, and are containerized in sealable plastic bags. The 
samples are then allowed to volatilize for approximately ten minutes 
prior to fi eld screening. Composite samples may be obtained and a 
complete description of the collection procedure is recorded in the 
field book. 

1.4.4 Well Installation : 

Wells/piezometers are typically constructed utilizing threaded PVC 
casing and screen. Glues and cements are not used . Stainless steel or 
Teflon materials may also be used if site-specific conditions dictate. 

Filter packs are selected to be compatible with screen slot 
characteristics. Bentonite is utilized to seal the borehole above the 
filter pack and grout is used to fill the remaining annulus. Well 
diameter and protective covers are chosen specific to site conditions. 
Well construction records are prepared from field notes. A well tag 
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is affixed to the well head and includes the project name, driller's 
license number, borehole number, date of installation, total depth, 
casing depth, well diameter, screened-, sand-, bentonite-, and grout­
interval and static water level. The well is secured with a locking cap. 

1.4.5 Well Development : 

Under appropriate circumstances, wells are developed by 
overpumping, surging or bailing. Any contaminated development 
water is temporarily stored on-site for proper disposal. For large 
volumes of contaminated water, other site-specific arrangements may 
be made. Sampling is conducted a minimum of 24 hours following 
well installation and development. 

1.4.6 Boring Logs: 

All boreholes are logged for geological properties . Boring logs 
include the project name, hole number, date of boring and on-site 
geologist's name. Soil classification, soil description, relative wetness 
and photoionization detection readings are recorded for all split-spoon 
and grab samples obtained to total depth . 

1.5 HYDROGEOLOGIC DATA: 

Many methods are utilized for obtaining hydrogeologic data. Those methods most 
commonly utilized are as generally described below: 

1. 5 .1 Regional Framework: 

Information relating to the regional geological scope are generally 
compiled from existing published literature; however, previous 
technical repo1is, unpublished rep01is and personal communications 
with qualified Geologists may also be utilized . 

1.5 .2 Site Characteristics: 

Most site information is generated through investigations on-site, 
although previous work proximal to the area ofinvestigation may also 
be utilized . Borehole descriptions are important for making 
interpretations with respect to contacts, lithostratigraphic gradations, 
facies changes, fractures , faults, cleavage and diagenetic porosity and 
permeability modifications. Geophysical methods may also be 
employed . 
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1.5.3 Groundwater Measurements: 

Groundwater measurements include physical and chemical qualitative 
and quantitative parameters. There are many procedures for making 
groundwater determinations in the field, including, but not limited to, 
those listed below: 

1.5.3. I 

1.5.3.2 

1.5.3.3 

Water Well Levels: 

Water levels are primarily measured using pre-cleaned 
probes or tapes in conjunction with water and gas 
finding pastes. Measurements are usually made to an 
accuracy of+/- 0.01 '. Floating products are measured 
and a specific gravity determination is made for each 
product type. A specific gravity adjustment is then 
used to calculate true hydraulic grade. Well 
measurements are combined with vertical survey data 
to calculate relative groundwater elevations. 
Transducers, bubbler lines or other methods may also 
be used under special circumstances to make water 
level measurements. All water level measunng 
equipment is decontaminated prior to measuring 
subsequent wells. 

Aquifer Tests: 

Various aquifer tests may be utilized to characterize 
aquifer parameters. These tests may include, but are 
not limited to, pumping tests, slug tests, recovery 
tests, tracer tests, specific capacity tests, laboratory 
permeability tests, sieve and pipette analyses and 
drawdown tests. Vertical gradients are usually 
characterized through nested well configurations. 
Other methods, including fracture tracing, geophysical 
logging and resistivity surveys may be utilized on a 
site-specific basis. 

Chemical Data: 

Chemical data may be field measured using organic 
analyzers, pH meters or litmus paper, specific 
conductance meters, thermometers or other 
equipment. 
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1.6 CONTAMINATION DATA: 

1.6. I Collection Methods : 

Depending upon the nature of contamination, many methods are 
utilized to collect information. The following are the most commonly 
utilized methods; however, the list is not inclusive: 

1.6. I. I 

1.6. l.2 

1.6. 1.3 

1.6.1.4 

1.6.1.5 

1.6.1.6 

1.6.1. 7 

I .6 . 1.8 

Direct thickness measurements of phase (gravity) 
separated components. 

Laboratory analyses of free phase products. 

Specific gravity measurements of free phase products. 

Field vapor or headspace analysis. 

Laboratory analysis of vapor, soil and groundwater. 

Visual observations. 

Field analytical procedures including: temperature, 
conductance, pH, etc. 

Geophysical methods. 

I .6.2 Field Screening: 

Field screening of soil samples is performed to determine the extent 
of soil contamination and to help direct the placement of permanent 
monitoring wells by providing relative contamination levels. Freshly 
retrieved samples are containerized, sealed and allowed to volatilize 
for a brief period prior to monitoring. Vapor readings are obtained 
from headspace within the container. All field measurements are 
recorded and repo1ted in relevant repo1ts . 

A photoionization detector (PID) is utilized to conduct field 
screening. The instrument is routinely calibrated for measuring the 
suspected contaminant by following the manufacturer's instructions to 
insure proper firnctioning of the PID. The calibration procedure 
involves utilizing a pressurized tank of a sample gas (benzene 
equivalent) of known concentration which should produce a projected 
reading at a given intake pressure. At the recommended pressure, the 
PID is adjusted to the manufacturer's specified reading. 
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1.6.3 Field Sampling for Laboratory Analyses: 

Field sampling methods are generally in accordance with the 1986 
EPA SOP and QA Manual and state guidance documents. Duplicate 
samples are obtained during all major site investigations. Rigorous 
cleaning procedures are adhered to and quality control blanks are 
utilized. All sampling equipment is thoroughly cleaned and rinsed 
between boreholes. Sample containers are new, laboratory-prepared 
and are never reused by field personnel. Chain of custody is 
documented throughout the sample handling process and included 
with all laborato1y reports. State licensed laboratories will be utilized. 
Generally, sampling procedures are as follows: 

1.6.3 .1 Products: 

Pure product samples are refrigerated and shipped to 
the analytical laboratory. 

1.6.3.2 Soil: 

1.6.3.3 

1.6.3.4 

1.6.3.5 

Soil samples are obtained utilizing pre-cleaned 
equipment, and quickly containerized. Samples are 
then immediately refrigerated and shipped to the 
analytical laboratory. 

Surface Water: 

Grab samples are obtained with the sampler facing the 
upstream direction, if in a flowing body of water. 
Samples are refrigerated and shipped to the analytical 
laboratory. 

Vapor: 

Vapor samples are obtained utilizing either carbon 
tubes in conjunction with a calibrated pump, Tedlar 
bags, or by using a glass syringe. Samples are 
refrigerated and shipped to an analytical laboratory. 

Water Supply Wells: 

Water supply wells are difficult to properly purge and 
sample due to several factors including: 

A) availability of accurate construction records; 
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1.6.3.6 

B) inaccessibility; 

C) attached appurtenances such as tanks, 
treatment systems, etc.; 

D) agitation from pumping; and/or 

E) analyte-incompatible construction materials. 

Generally, an attempt is made to obtain samples from 
as close to the wellhead as possible, and to completely 
purge the well and any attached equipment such as 
holding or pressure tanks. Also, prior to actual sample 
collection, flow is slowed to a trickle to minimize 
agitation. If possible, the sample is taken directly from 
the well using a bailer. 

Monitoring Wells: 

Monitoring wells are sampled according to a standard 
procedure, as follows: 

A) A total storage volume is calculated for each 
well. 

B) Three volumes are removed using a bailer or 
purging pump. If the well dries up during 
bailing, a minimum of one volume is removed. 

C) Samples are labeled. 

D) Samples are refrigerated and immediately 
preserved and/or containerized in accordance 
with protocol. 

E) Sampling records are completed. 

F) Chain of custody records are completed. 

G) A travel blank will be utilized. It will originate 
at the laboratory and will remain with all 
samples until returning to the laboratory. 

H) Samples are promptly shipped to the analytical 
laboratory. 
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1. 7 CONSTRUCTION DAT A: 

Site conditions may warrant additional intrusions, excavations or construction to 
evaluate or remediate known or potential hazards at the site. All construction work 
will be conducted under the direct supervision of a senior technician or project 
manager. An as-built system survey will depict site constructions. 

1. 7 .1 Excavations: 

Access to excavations will be limited by use of traffic cones, lighted 
barricades, caution tape or some other apparatus. Open excavations 
will be backfilled promptly. 

1.7.2 Electrical Equipment: 

Choice of electrical equipment will be dependent on intended use and 
site-specific characteristics. Access to such equipment will be limited 
by the construction of a barricade or fenced enclosure. 

1.7.3 Health and Safety Plan: 

Personnel will carry a site-specific Health and Safety Plan to the site 
during every site visit. 

2.0 DATA COMPILATION/EVALUATION: 

Data is compiled and evaluated in accordance with generally accepted industry standards, 
which are summarized as follows: 

2.1 BACKGROUND DAT A: 

Background information is utilized to develop an historical perspective relating to the 
identification of all potential sources or contributors. 

2.2 RECEPTOR DAT A: 

Receptor information is evaluated with regard to the potential for past, current and 
future environmental impact. 

2.3 SURVEY DATA: 

Horizontal survey data is reduced and utilized in the development of site maps for use 
as a framework to provide a spacial context. Vertical survey data is utilized to 
provide a vertical datum for hydrogeologic and topographic characterizations. A 
licensed surveyor may be utilized to conduct the initial comprehensive survey and 
subsequent surveys may be conducted by the contractor. 
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2.4 DRILLING DAT A: 

Drilling information is compiled and presented in boring logs. The information is 
utilized for hydrogeologic characterizations. 

2.5 WELL CONSTRUCTION: 

Well construction information is utilized in the development of as-built well details 
and/or other well construction records and evaluated in terms of depths and screen 
settings as they relate to hydrogeologic and contaminant characteristics. 

2.6 CONTAMINATION/LABORATORY ANALYSES DATA: 

Laboratory and other analyses data are utilized in the development of maps, 
calculations, models and other constructions and are used in developing and 
monitoring corrective actions. 

2. 7 GEOLOGICAL/HYDROGEOLOGICAL DAT A: 

Geological and hydrogeological data are used for developing maps, calculations and 
other constructions as they relate to making characterizations and developing and 
monitoring corrective actions. 
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CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

0.0 

1.0 

2.0 

3.0 

5.0 

8.0 

10.0 

NOTE: 1) 
2) 
3) 

I.0 Grassy roots, mixed yellow tan and light brown 
silt SAND (5 YR 3/2), slight! dam 

2.0 Yellow tan silty SAND, few bits of limestone 
gravel, ieces of wood 

3.0 Yellow tan silty SAND (10 YR 6/6), few bits of 
limestone gravel 

5.0 Medium brown silty very fine SAND (4") grades 
abruptly to bright yellow orange fine SILT (18") 

which is mottled orange and tan (IO YR 6/6), split 
s oon 

8.0 White and light tannish gray fine SAND 
(10 YR 8/2) 

10.0 Light tan to light gray very fine SAND 
(10 YR 8/2-5 YR 7/2), wet, S)lit soon 

12.0 Very light gray to light tan gray slightly clayey 
ver fine SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 
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WELL NO: MW8 
DATE: 01/16/04 
LOGGED BY: J. Shadroui 

None 

None 

None 

None 

None 

None 

None 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

0.0 

1.0 

2.0 

3.0 

4.0 

6.0 

9.0 

11.0 

NOTE: 1) 
2) 
3) 

1.0 

2.0 

3.0 

4.0 

6.0 

9.0 

11.0 

12.0 

Grassy roots and medium brown (10 YR 4/2) silty 
SAND, grades to a very bright yellow orange fine 

SAND (10 YR 8/6), crumb! and dr 

Bright yellow orange fine SAND with a few bits of 
brick and round pebbles (similar to what's in site's 

old coarse concrete) 

Light colored brownish tan fine silty SAND 
(10 YR 7/4) 

Light colored brownish tan fine silty SAND grades 
to a bright (5 YR 5/6) orange brown clayey sandy 

SILT ( ossibl de >raded brick) 

Bright yellow tan (l 0 YR 8/6) grades to very light 
white to light gray tan (10 YR 8/2) fine grained 

SAND, sugar , dam , s lits oon 

Li >ht >ra /tan gra fine SAND, wet 

White to very light tan (10 YR 8/2) fine sugary 
SAND, well sorted, s lits oon 

Fine white SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 
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WELL NO: MW9 
DATE: 01/16/04 
LOGGED BY: J. Shadroui 
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None 

None 

None 

None 

None 

None 

None 

None 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

9.0 

11.0 

NOTE: 1) 
2) 
3) 

1.0 

2.0 

3.0 

4.0 

5.0 

9.0 

11.0 

12.0 

Grass roots, soil 

Medium brown silt SAND 

Light yellowish tan (10 YR 8/6) silty fine SAND, 
dam 

White and light yellow silty fine SAND 
(sam le 2-4 ft.) 

Tan ver fine SAND (10 YR 8/2) and (10 YR 8/6) 

OraMe brown, bri!!ht fine silt SAND 

Orange tan silty SAND grades to fine to medium 
white and oran!!e SAND, wet, s lits mon 

Li!!ht ellow brown SAND, wet 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 
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WELL NO: MW10/SB27 
DATE: 01/16/04 
LOGGED BY: J. Shadroui 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

0 

l 

2 

3 

4 

5 

6 

7 

8 

NOTE: l) 
2) 
3) 
d. 

2 

3 

4 

5 

6 

7 

8 

11.5 

Top soil/dark brown SILT; into pale brown slightly sandy 
SILT 

Gray SILT. slightly moist at a roximately 2 ft. 

Gray SILT with minor clay and ve fine SAND rains 

Gray SILT with minor clay and some fine sand grains, very 
moist to wet at approximately 3.5 ft. 

Gray clayey SILT with some very fine sand grains 

Pale ray clayey SAND 

Pale gray very clayey SAND 

Pale gray fine SAND with minor clay; into pale yellow fine 
SAND 

SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 
Concrete vibrator used to advance well from 8 ft. to 11.5 ft. in depth 
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WELL NO: MW 11 
DATE: 04/13/04 
LOGGED BY: J. Blanke 

Sulfur 
Odor 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

WELL NO: MW12 
DATE: 04/14/04 
LOGGED BY: J. Blanke 

0 

l 

2 

3 

4 

5.5 

6 

7 

8 

NOTE: 1) 
2) 
3) 
4) 

2 

3 

4 

5.5 

6 

7 

8 

11.5 

To soil/dark brown or anic SILT 

Gray SILT 

Pale brown/ ray slightly clavey SILT 

Gray clayey SILT 

Gray clayey SILT with silty clay lenses 

Gray to very Jale brown SILT 

Pale brown SILT, wet at approximately 7 ft. 

Pale brown SILT; into gray very fine SAND at approximately 
7.5 ft. 

SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 
Concrete vibrator used to advance well from 8 ft. to 11.5 ft. in depth 
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CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

0.0 

1.0 

3.0 

5.0 

6.0 

8.0 

9.0 

11.0 

13.0 

15.0 

17.0 

19.0 

21.0 

23.0 

25.0 

27.0 

29.0 

31.0 

NOTE: l) 
2) 
3) 

1.0 

3.0 

5.0 

6.0 

8.0 

9.0 

11.0 

13.0 

15.0 

17.0 

19.0 

21.0 

23.0 

25.0 

27.0 

29.0 

31.0 

33.0 

To Jsoil/tannish brown silt fine SAND 

Dark brown silty fine SAND 

Tannish brown silt SAND 

Dark gray sandy SILT 

Gray silty very fine SAND 

Gray silty very fine SAND 

Grav silty very fine SAND 

Gray fine SAND into beige to white silty very fine SAND at 
11/5' 

Bei e to white silty very fine SAND 

Bei 1e to white silty very fine SAND 

Beige to white silty very fine SAND 

Bei e to white silty very fine SAND 

Beige to white silty very fine SAND 

Beige to white silty very fine SAND 

Beige to white silty very fine SAND 

Beige to white silty ve1y fine SAND 

Beige to white silty very fine SAND 

Tannish brown/orange silty fine to coarse SAND into tannish 
brown silty fine to medium SAND (i'/)31.5' with few pebbles 
@-32' where sharp contact with slightly greenish dark gray 

CLAY (thin sand tense@ 32.2'; greenish gray CLAY to 
-32. 9, last -2' has shell hash inclusive and tannish brown 

coarse SAND (r/( -32.9' (below clay with shell hash) 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

THE CLARK GROUP 

WELL NO: DMW l 
DATE: 05/19/04 
LOGGED BY: J. Blanke 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

0.0 

1.0 

2.0 

3.0 

4.0 

5.5 

7.0 

8.0 

27.0 

29.0 

31.0 

33.0 

35.0 

37.0 

39.0 

41.0 

NOTE: 1) 
2) 
3) 

1.0 

2.0 

3.0 

4.0 

5.5 

7.0 

8.0 

27.0 

29.0 

31.0 

33.0 

35.0 

37.0 

39.0 

41.0 

43.0 

To soil/root or anic dark brown SILT 

Gray SILT 

Gray slightly clayey SILT 

Gray clayey SILT 

Gray clayey SILT with silty cla ' in lenses 

Pale brown SILT 

Pale brown SILT into gray very fine SAND 

Ve1 ' Ii ht gray to white silty very fine SAND 

White/beige silty very fine SAND 

White/bei e silty very fine SAND 

White/bei e silty very fine SAND 

White/bei e silty very fine SAND 

Very light tan fine SAND with slightly clayey SAND lense 
((1)-36.75 (-.2') 

Light tan/beige fine SAND rods sinking in hole 

Light tan/beige fine SAND, rods can be hand pushed 

Light tan/beige silty very fine SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

THE CLARK GROUP 

WELL NO: DMW2 
DATE: 05/31/04 
LOGGED BY: J. Blanke 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

BORING NO: SB24 
DATE: 04/30/03 
LOGGED BY: J. Shadroui 

0.0 

1.0 

2.0 

NOTE: 1) 
2) 
3) 

1.0 

2.0 

2.5 

Roots, dark ellow orancre (10 YR 6/6) silt fine SAND 

Grayish orange (10 YR 7 /4) silty fine SAND grades to reddish 
orant!e (5 YR 5/6) 

Same reddish orange (5 YR 5/6) very fine SAND, slightly clayey 
SILT, sampled l - 2.5 ft. 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

BORING NO: SB25B 
LOGGED BY: J. Shadroui 

DATE: 01/16/04 

0.0 

1.0 

2.0 

3.0 

NOTE: 1) 
2) 
3) 

1.0 Grassy, roots, dark brown black brown soil, tan sandy SILT (10 
YR 6/2) 

2.0 Red brown brick colored clayey SILT, large pebbles and dark 
brown tan SILT (10 YR 6/2 and 10 YR 4/2), a few quartz small 

ebbles, sam led 

3.0 Tannish brown fine silty SAND (10 YR 5/4), damp, sampled 

4.0 Tannish brown fine silty SAND, damp 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

THE CLARK GROUP 

Creosote 
odor 

Creosote 
odor 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

BORING NO: SB26 
DATE: 01/16/04 
LOGGED BY: J. Shadroui 

0.0 

1.0 

2.0 

3.0 

NOTE: 1) 
2) 
3) 

1.0 

2.0 

3.0 

4.0 

Grassy, tan and medium brown silty SAND, roots grades to light 
ellow tan silt ver fine SAND 

Grayish brown silty SAND with pieces of old brick bits, quartz 
grains, dark reddish brown, old ieces of coal and tan silt SAND 

Yellowish brown silty fine SAND, bright (10 YR 7/4), sampled 

Yellowish brown silty fine SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

BORING NO: SB27/MWIO 
LOGGED BY: J. Shadroui 

0.0 

1.0 

2.0 

3.0 

NOTE: 1) 
2) 
3) 

1.0 Grass roots, soil 

2.0 Medium brown silt SAND 

3.0 Li ht ellowish tan silt fine SAND (10 YR 8/2), dam , sam led 

4.0 Light yellowish tan silty fine SAND 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

THE CLARK GROUP 

Creosote 
odor 

DATE: 01/16/04 



CLARK ENVIRONMENTAL SERVICES, P.C. 
BORING LOG 

PROJECT NAME: Wetsig Yachts 
LOCATION: Wilmington, NC 
CES PROJECT NO: 02106 

BORING NO: SB28 
DATE: 01/15/04 
LOGGED BY: J. Shadroui 

0.0 

2.0 

2.0 

4.0 

6.0 

NOTE: 1) 
2) 
3) 

2.0 

3.0 

4.0 

6.0 

7.0 

Concrete at 1.5 ft, orange brown silty SAND to 1.5, 0.25 red 
brick bits and grades directly into concrete which is white sandy 

l!rit (not ver hard) 

Bricks ground u J, ver weathered, tr for 3-5 ft sam le 

All brick, base is brick and SAND, s lits JOon 

Brick to 5.25', medium gray NS 

Silty clayey damp CLAY, gray brown medium gray NS, sampled 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

:·:·: :::::::::: {{:~)( :-:·:·:·::::::tf~{ 

:t~i'.B'iiY'Anm"Btsm&YiExw 

No 

BORING NO: SB29 
LOGGED BY: J. Shadroui 

DATE: 01/15/04 

0.0 

1.0 

2.0 

3.0 

NOTE: I) 
2) 
3) 

1.0 

2.0 

3.0 

5.0 

Grass gravel 

Concrete 

Concrete and brick with some coarse sand ebbles 

4" tan yellow brown silty pebbly SAND (10 YR 7/4), 3" dark 
brown black peaty SAND, SILT (5 YR 3/2), 6" very fine dark 
black brown SAND (5 YR 2/1), 2" red brown silty very fine 

SAND (5 YR 3/4), 6" grayish tan brown sandy CLAY (5 YR 5/2) 

ppm represents parts per million 
ft BGS represents feet below ground surface 
PID denotes photoionization detection 

THE CLARK GROUP 



WELL CONSTRUCTION RECORD C£S Pv-ued No. Q;J.IOlJ 

North Carolina - Department of E.nvirorunent and Natural Resources - Division of Water Quality - Groundwater Section 

WELL CONTRACTOR (lNDIVJDUAL) NAME (pri<ll) Po. v' !?, ;c,. ~ te.v- CERTIFJCATION 1;;l,o70 

WELLCONTRACTORCOMPANYNAME Clo..rh Env.1r-0Y\V\JQ.-hi"-\ Se-rv;ces R:, PHONE# L'.l!.QlY.OJ-3"1CO 

ST A TE WELL CONSTRUCTION PERMIT# _______ ___,. 

(if applicable) . , 
SOCIA TED WQ PERMTT# --------­

(if applicable) 

I. WELL USE \Check Applicable Box): Residential 0 Mun.icipaVPublic D Industrial D Agricultural 0 
Monitoring~ R0e-0very 0 ·Heat·Plimp Water Injection 0 Other D IfOtl:ler, List Use ________ _ 

(Stred Name; Numben, Communky, 'SOOcfivfsloa, LOt No., Zlp Code) 

3. OWNER: Pa.v\ cf We±c:.is 
Address (p0\ H,s,i).\ey CCvr"f 

(Street~ Route No.) 

vibi~oh 1 NC Q'64DS 
c· Town Stale . Zlp COOe 

(j!Q_)- 3'1~- JISB 
Axe& codo- Phooc number 

4. DATE DRILLED_.l_--'--'l l .... o _-o-=-· ~-'----
5. TOT AL DEPTH:_· ~I ),~F-'r:'--· ----
6. DOES WELL REPLACE EXISTING WELL? YES D NO ,S 
7. STATIC WATER LEVEL Below Top of Casing: 0,30 IT. 

(Use "+" if Above Top of Casing) 

8. TOP OF CASING IS ~ 0 IT. Above Land Surface• 
"Tep of cuing lcrmlnat«i al/or below land 1nrface rcqolrC. a 
varl.&nce In a=>nbnce with ISA NCAC 2C .Olll. 

9. YIELD(gpm): NA METHODOFTEST~N-'-+8~--
10. WATER ZONES (depth): S vrtJ, ·,Q.. l (~ -1)_ Ft.) 

11. DISINFECTION: Type NA Amount NA 
12. CASING: 

Depth 
From () To d. Ft. 

Diameter 
-;;i,·,..,_ 

From ___ To ___ FL __ _ 
From To Ft. __ _ 

Wall Thickness 
or Weight/Ft. 
SC\..l'-io 

Material 
}>yC 

13. GROUT: Depth Materiai Method 

From () To O.S FL (?we.I av.ied qc,,Ji I...,-p\ .. t..c. 
From O. S To FL&divi;J.e- . . I;..,-:f'6_a .. 

14. SCREEN: Depth Diameter Slot.Size Material 
From O.'S To I FL .)_. in. 0.010 in. PVG. 
From To ___ FL __ in. in. ___ _ 

15. SAND/GRAVEL PACK: 
Depth Si.z.c 

From ). To p.. FL Lor>.Y-~ 
Material 

So.,.,.._~ 

From~ ___ To ___ FL. ___ ----'----

Topographic/Land setting 
DR.idgo· DSioi)e DValloy M'Flat 

( choclc &ppropiatc box) 

LatitudellongitUdo of well location 
J.t•14'1!/ tJr ll0 53 141" \A/ 

(dcgrces/minutcrllOCOOds) 

Latitude/longitude source:DOPsElTopographic map 
( choclc box) 

.IlEilll DRILLING LOO 
From To Foonatioo Description 

LOCATION SKETCH 
Show direction and distance in miles from at least 
two State Roads or County Roads. Include the road 
numbers and common road names. 

l DO HEREBY CERTlfY T 
CONSTRUCTION STAND 

ACCORDANCE WITH !SA NCAC 2 , WELL 
,,, ....... ...,...,"~ HAS a·EEN PROVIDED TOT EL OWNER 

( 

Submit the original to the Division of Water Quality, Groundwater S«:tion, 1636 Mall SerYlce Center - Raleigh, NC 
27699-1636 Phone No. (919) 733-3221, wlthln 30 d-ays. GW-IREV. 07/2001 



WELL CONSTRUCTION RECO~D C£S Pv-ued No. Od.I00 

North Carolina , Department of Environment and Natlll1ll Resources - Division of Water Quality - Groundwater Section 

WELLCONTRACTOR(lNDIVlDUAL)NAME (prWi1) Pa.v\ R;c-"'te.v- CERTIFJCATION•;).070 

WELLCOl'ITRACTORCOMPANYNAME Clo..r\c. En,/1reY\vv.e-hi"-\ Se,,-v;ces R:, PHONE II (']IOHo0?-3'1CO 

ST A TE WELL CONSTRUCTION PERMIT~ _.: _______ __.ft.>SOCIA TED WQ PEAAfIT/I ---------
.(if applicable) . , (if applicable) 

I. WELL USE {Check Applicable Box): Residential D Municipal/Public D Industrial D Agricultural D 
Monitoring~ Recovery D ·Heat Pump Water Injoction D Other D If Other, List Use. ________ _ 

2. WELL LOCATION: 
Nearest Town: y.;; l M·1=;hV\ County Nt..w H o.:-r.ovt-.,-

YO it,;). M ~rbJ St,~ 
(Stm:t Name; Numben, Comnnmlty,'Subdiv&loa, LOc No., Zlp axle) 

3. OWNER: Pa.v\ (f Wet<;.)3 
Address (e '11 H" bi \ey CR vr-\­

(SIIcct 6r Route No.) 

\,1ib~o"' 1 NC Q'64DS 
c· Town Stale Zip Code 

WQ_)- 3'1~-71~ 
~code>- Pbooe·numbcr 

4. DATE DRILLED__,l_-~l (.,._(I_-o"""'ii~----
5. TOT AL DEPTH:_·~' ::\~F~r:_· ___ _ 
6. DOES WELL REPLACE EXISTING WELL? YES D NO JiS1 
7. STATICWATERLEVELBelowTopofCasing: ~.3'\ Ff. 

(Use K+" if Above Top of Casing) 

8. TOP OF CASING IS .--... 0 Ff. Ab-Ove Land Surface• 
"Top of cuing lermlnakd at/or ~low land 1urlacc requlrts a 
var!an« la ac=rdaacc wllb lSA NCAC 2C .0118. 

9. YIELD (gpm): NA METHOD OF TEST-'-. __,_/l/~8-L----
10. WATER ZONES (depth): 5 vrflc.'1 0 l (;;_-Id- n:) 

11. DISINFECTION: Type_'-'-fl/.-'-"A'----- Amount _:..:.N._,_Jl,,__ __ 
12. CASING: Wall Thickness 

Depth D i.arocier 
From 0 To d- FL ';;l. '"'· 
From ___ To ___ FL __ _ 
From To Ft. __ _ 

or Weight/Ft 
scµ yo 

Material 
}>yL 

13. GROUT: Depth Material fo4ethod 

From 0 To O.S FL Gfll:nl c.cv.itrf ~~.,Ji" I"-p)"r.,(,. 
From 0. S To. _ _,___ FL~;k . · . I .... ~\),Lt-

14. SCREEN: Depth Diameter SlotSizc Material 
From o.S ·To I FL3__in. o.olO, in . .Pvc 
From To FL __ in. __ in. ___ _ 

15. SAND/GRAVEL PACK: 
Depth Size 

From ). To l..J., Ft.(o .. ..,.y., 
From._ ___ To. ___ FL ___ ------

Topographic/Land.setting 
DRidgo -OSlo?o DValloy MF1at 

(cbcClc ~ liox) 

Latitudellongiuido ofwcll location 
8' 14'1</' tJ!' 71" 53' t./I' \v' 

(~aceoods) 
Latitude/longitude souroe:DGPsElTopographic map 

(cbccl'. box) 

.l2Efili DRILLJNQ LOG 
From To Foanatioo Description 

LOCATION SKETCH 
Show direction and distance in miles from at least 
two State Roads or County Roads< Include the road 
numbers and common road names. 

IN ACCORDANCE WITH 15A NCAC 2 , WELL 
CORD HAS BEEN PROVIDED TO THE EL OWNER 

I 
ING THE WELL . 

Submit the original to the Division of Water Quality, Groundwater Section, l636 Mail SerVlce Center - Ralelgb, NC 
27699-l636 PhoM No. (9l9) 733-3221, within 30 days. OW-I REV. 07/2001 



jY\ 'vJ 10 WELL CONSTRUCTION RECO~D cc:.s Pv-t)ed- No. Oc?.lol, 

North Carolina ·Department of Environment and Natural Resources - Division of Water Quality· GrOundwatcr Section 

WEl.LCONTRACTOR(lNDIVIDUAL)NAhrE (pna<) Pav\ R,;,}.,te.v- CERTIFJCATION1;).070 

WEl.l.CONTRACTORCOMPANYNAME Cla.•} fn,/1r-0Y\"'1G-hj"-\ Ser--v;ce:. K PHONE II (')lbH0.?:3'1CD 

ST A TE WELL CONSTIWCTJON PERMIT# __; _______ _,__,SOClA TED WQ PERMIT# ---------
(if applicable) . , (if applicable) 

I. WELL USE (check Applicable Box): Residential D MwtlcipaVPublic D Industrial 0 Agricultural 0 
Monitoring~ Rocovery 0 Heat Pump Wat.er Injection 0 Other D If Other, List Use. ________ _ 

(StrOct Name; Nmnben, Communlty,'Sli>dl...Uloa, li>t No., Zlp Code) 

C' Town Stale Zlp Code 

3. OWNER: Pa.v\ (f Wehis 
Address (p Oil H 4 b. l"W C9 vr-f 

(Street 6r Route No.) 

\1il""~oh 1 NC Q'64D5 

(1!.Q_)- 3'1d.- 71S3 
Area codo- Phooe numba 

4. DATE DRILLED_,l_--'--'l (..,_0 _-o""'·i.f-__,__ __ _ 

5. TOT AL DEPTH:._· _,_I _),~F_r:~. ·----
6. DOES WELL REPLACE EXISTING WELL? YES 0 NO ~ 
7. ST A TIC WATER LEVEL Below Top of Casing: ID,"';},_') FT. 

(Use"+" if Above Top of Using) 

8. TOP OF CASING IS ~ 0 FT. Above Land Surface• 
"Top of cuing 1.,.-mlnalcd al/or below bad 1nrfacc r«julres a 
varla1>« la accord1..11cc with ISA NCAC lC .011&. 

Topographk/Und-_setting . 
ORidgo - DS!o?o DVdloy MF!at 

(choclc ~box) 
Latitude/longitUdo of well location 
3f.t•14'11/ wr 77" 53 141" \V' 

(~ICCOOds) 
Latitude/longitude source:DOP$8)Topograpbic map 

(ebccl: box) 

.QfilIH DRILLING LOG 
From To Formatioo.Description 

9. YIELD (gpm): -1:!../l__ METHOD OF TEST-LN!-(.8,........_ __ 
10. WATER ZONES (depth): Svrf)c:,?.l (~-Id.. F\::) -------

11. DISINFECTION: Type._./..'-/V,_,A ___ Amount _N'-'-'-'A'-----
12. CASING: 

From () 

From 
From 

13. GROUT: 
From Q 
From o.s 

14. SCREEN: 
From O.'S 

Depth Diameter 

To d. ___ Ft. ;)""'· 

Wall Thickness 
or Weight/Ft. 
Sq.} yo 

Material 

J>VC 
To FL __ _ 
To ___ Ft. __ _ 

Depth M atcrial J\i cthod 

To o.S 
To 
Depth 
To I 

FL Gq1,.,e-\ cc--i<cl ~·~ 1..-.-pl .. t-c. 
FL f>mk;k . J:;.._':.j?\c..e... 

Diameter Slot Size Material 
FL~. o. 010 in. . Pvt_. 

From To. ___ FL __ in. __ in. ___ _ 
15. SAND/ORA VEL PACK: 

Depth Size 
From )., To \.;l._ Ft. Loo.Y-M--

Material 
<),,_"',}, 

From.,_ ___ To, ___ Ft.. ___ ------

I DO HEREBY CERTIFY T 
CONSTRUCTION STAND 

LOCATION SKEICH 
Show direction and distance in miles from at least 
two State Roads or Colmty Roads. Include the road 
numbers and common road names. 

ANCE WITH 1 SA NCAC 2 , WELL 
BEEN PROVIDED TO THE ELL WNER 

Submit the original to the Division of Water Quality, Groundwater Section, 1636 Mall Service Center- RA!elgh, NC 

27699-1636 Phone No. (919) 733-3221, wlthln 30 days. GW-_l REV. 07/2001 



\YELL CONSTRUCTION RECORD cf~ Pyoje-d- !Vu, 0.) 10 Go 

North Carolina - Department of Enviroruncnt and Natural Rewurces - Division of W11lcr Quality - Groundwater Section 

WELi. CONTRACTOR (INDIVlDUAL) NAME (prloi) Po..0\ Q ·,c-~}e,v CERTIFICATION# -;;{O 70 

WELLCONTRACTORCOMPANYNAME C/0,rl £'r'\v.1vOV1~,,.,-\--cd Se.v=vice:,,, P.C. PHONE# ('11o)Go::i..-;,c190 

STATE WELLCONSTRUCTJON PERMJT# usr /Y)0<60Q(z53 ASSOCIATED WQ PERMIT#----------

(if applicable) Q!4 m MMe ~f applicable) 
a•e&H!§@WWP!riMA 

l. WELL USE (Check Applicable Box): Residential 0 Municipal/Public 0 Industrial 0 Agricultural 0 
Monitoring :tsl Recovery 0 Heat Pump Water Injection 0 Other 0 If Other, List Use ________ _ 

2. WELL LOCATION: 

Nearest Town: w.1 ...... ,-,.\Y""' County New H,.,....over 
L}Od,;>, Mo ck-d S+. 

Topographic/Land setting 
DRidge DSlope DValley }ef Flat 

• ( checlc awroprUte box) 

Latitude/longitude of well location 
~j~ 0 /<l-'IG 11 1{;7? 0S3 1 '-ll 11 W 

(Slrccl Name, Numb=, Community, Subdivision, lo! No., Zip Code) 

J. OWNER: 6v-o.v-.c.\,, Bo.·" bvio, c\- lv=us+ 
Address 5130 p,._., k ~ y 'J1l\-r.P> 0 l vJ, 

(SU={ or Rode No.) 

Ono, r\o-l.\-e-. !VC. )1> '). 17 
I 

Ci1y oc Town Stz.!c 

(7Clf)- 954-17!'0 
z;p Code 

Arca code- Phan<: number 

4. DATE DRILLED Otf) 13 /o~ 
5. TOTAL DEPTH: l\.S r=+ 
6. DOES WELL REPLACE L"\ISTING WELL? YES 0 NO ~ 
7. STATIC WATER LEVEL I3elow Top of Casing: '-f.70 Ff. 

(Use"+" if Above Top of wing) 

8. TOP OF CASING IS "-' 0 Ff. Ab-Ove Land Surface• 
'Top of cuing l<rmlnalc<l al/or !Klow !Jind surfau requires • 
nrliocc In acetirdance wllb 15A NCAC 1C .0118. 

9. YIELD (gpm): NA METHOD OF TEST _ _,_f'/-'--'--'A __ _ 
10.WATERZONES(depth): .Svv·f'i(lo..\ (1.5-11.S h.) 

11. DISINFECTION: Typc __ N_A ____ Amount NA 
12. CASING: Wall Thickness 

I 3. 

14. 

fxrth Di..c1mctcr or Weight/Ft. Ma!crial 
From ___ Q. ____ To ___ LS __ ft. __ ~, ".li Sc..H t/o Pye __ _ 
from To FL __ _ 
From To ft. __ _ 

GROUT: Depth Material Method 

From 0 To C)d 
---- Ft.()C" ... ,,\ U>'•<"•D ~ro.r. 

from To Ft. _____ _ 

SCREEN: Depth Diameter Slot Siz.c 
From l.S To 11,S ~~-FL_d __ in. ~in. 

Material 
p vc. 

From To ___ Fl. ___ in. m. ----
15. SAND/GRAVEL PACK: 

Depth Size Material 

From 0,75 To \i.5 Ft. CoM5e. Soc<\ 
From To ___ Ft. _________ _ 

( dqrrcc <lminu le1' secooru) 

Lalitude/longitudc wurce:DGPS..B)Topographic map 
(check box) 

12.EITH DRILLING LOG 
From To Formation Description 

----~S~e~c.~A++a~~c-~h~e=d ____ _ 

LOCATION SKETCH 
Show direction and distance in miles from at least 
two State Roads or County Roads. Include the road 
numbers and conunon road names. 

I DO HEREBY C RT!FY mt;s1is WELL AS CONS RU ED IN ACCORDANCE WITH l SA NCAC 21/... w;~ 
CONSTRUCTIO~ sz~~J . D ;:~ : COPY 1 nu RECORD 1"5 DEEN PRO~IDl:fi/'.~,~:E~7v ~7R 

SIGNATURE OF P RS"ON CONSTRUCTING THE WELL 7 DAT~ / 

Submit the orlgl11al to the Division of \Yater Quality, Groundwater Section, 1636 /\fall Service Center- Raleigh, NC 

27699-1636 Phont No. (919) 733-3221, within 30 days. GW-1 REV. 07/200 I 



\YELL CONSTRUCTION RECORD css p, · -'"-N. 0' JO(a 'U «). 0. d.. 

North Carolina - Department of Environment and Natural Resources - Division ofWaicr Quality - Groundwater Section 

WELL COl'ITRACTOR (lNDIYJDUAL) NAME (prLac) Pi\,ul R;c\y~ev- CERTIF1CATION /1 d..07() 

wELLcoITTR.AcroRcoMPANYNAME Clark E:hv1voY\v-;'\e..V1±11\ Se_y-v;u~,. P.e, PIIONE 11 ('1/o) c,o;;i.-3C/ca 
STA TI WELL CONSTRUCTION PERMIT# l§[MQ'iS'QO('., 53 ASSOCIATED WQ PERMIT/I----------

HW'M*§Alt (if aeJ;licab\;.) A M AWA WR!MMMU!!~if aeeiicablci 0 * uwm• 

1. WELL USE (Check Applicable Box): Residential 0 Municipal/Public 0 Industrial 0 Agricultural 0 
Monitoring~ Recovery 0 Heat Plilllp Waler Injection 0 Olhcr 0 IfOther, List Use ________ _ 

2. WELL LOCATION: 
Nearest Town: W1.l"""iY10to"' 
4 OOr'l /Vlo.r W ~. 

County /Ve-w Ho\/\ Qve.v-
TopographicJLand settin~ . 

DRidge DS!ope DValley Wlat 

(Slrcct Name, Numbcn, Communicy, Subdivision, lo! No., Zip Code) 

J. OWNER: bra;-,..,~ \:So.,.J;.--o 4-T-ruJ­
Address s ) 3 0 Po'/' L .... ,.o. '/'Pict Z-IA e1 vd. 

(Screct or Roulc No.) 

Chor1o-t~-e., NL :::<. 3d- \ 7 
) 

Cicy or Town SIAl.c 7jp Code 

C!..dJ- C\5 c.j -17 I CZ 
Arc... code- Phone number 

4. DATEDRILLED QL/,14/oY 
5. TOTALDEPTH: \\. ct. 
6. DOES WELL REPLACE EXISTING WELL? YES 0 NO t;( 
7. STATIC WATER LEVEL Below Top of Casing: 3' L{O FT. 

{US<:"+" if Above Top of wing) 

8. TOP OF CASING IS ""0 FT. Above Land Surface• 
"Top of cuing l<rmln1tcd 1t/or below U.od rnrfacc requlr<> 1 

nrltocc lo 1ccorchnc.: wlcb !SA NCAC 2C .Oil&. 

9. YIELD (gprn): NA METHOD OF, TEST NA 
10. WATER ZONES (depth): S 11 cf,c;·0,\ (1.c; - Ii Sr~) 

I I. DISINFECTION: Type_ 
12. CASING: 

/JC. ___ Amount _ _,_/\_,_'~A __ _ 

Wall Thickness 

I J. 

14. 

Der th or Weight/Fl. Maleriol 

I- ro m __ .-1.. ___ To_ J_·.~:.?. __ Ft _._..::o._' _" _ ~~,C\i u,~ __ ;= ··1( __ 

r rom To ---

From To 
GROUT: Depth 
From " To o,c/ u 

From To ---
SCREEN: Depth 
From i·S To 11.S 
From To __ _ 

Ft. ---
Ft. __ _ 

Material 
fl.cl•QVCl (.('V,..,(,,+ 'IYO;j 

c c 
Ft. _____ _ 

Dian1Ctcr Slot Siz.c 
Ft. ---2___ rn. J1.filQ_ rn. 
Ft. in. rn. ---

Method 
Tn-plv.cc 

Malcrial 

pvc. 

15. SAND/GRAVELPACK: 
Depth Size 

From 0 75 To Ii, S Ft. Coa,rse. 
Material 

s,,_v .. c\ 
From ___ To ___ Ft. ___ ---·----

'(i'.:hecl: approprW.c box) 

Latitude/longitude of well location 
3'1° IY' l(,"Nj 77°S3'LJ I" W 

( dquces/minuecs/~d.s) 
Latitude/longitude source:OGPS Topographic map 

(checl:: x) 

.I2EITH DRILLING LOG 
From To Fonnalion Description 

LOCATION SKETCH 
Sll{)w direction and distance in miles from at least 
two State Roads or County Roads. Include the road 
numbers and conunon ro,1d names. 

I DO HEREBY CERTIFY YHA T Tf!J,S WEL WAS CONST CTED IN ACCORDANCE WITH I 5A NCAC tC, WE · 
CONSTRUCTION {>T AND~DS, fND T!lA A COPY 0 T US RECORD HAS BEEN PROVIDED TOH~ WE OWNER 

I.- ' . ~ • • •.· ,_/ l.; I '/ .. - -. -- .. -- --- __ C'~/ c-- ----- . -------!-. ' I{, (/{/ --- -
SIGNATURE OF PERS0 CONSTRUCTING Tl IE WELL DA E 

Submit !he original lo the Division of\Vatcr Quality, Groundwater Section, 1636 Mttll Ser-vier Crnter- Raleigh, NC 
27699-1636 Phoor No. (919) 733-3221, within 30 days. GW-1 REY. 07/2001 



WELL CONSTH.UCTION !\ECORD DMw l 

North C:Rrnlina - Ocraru11c11l of Environment and Natural Resources - Division of Wa!Of Qualily · Groundwalcr Section 

\IT.I.I. CONTRACTOR (lNOIVI llllAL) NA~!£ (rrlnl) \=" RAt.J \::. Et.E< tlf: f<'. C!'.RTIFICA TION I 3'2. "2. 5 

wr.1.1. CONTRACTOR COMPANY NA~lr. ~M.E,.rT.c.L $~1<:.E'S, 8 kL __ rllONr. '('.1/_Q_-"..Ql...:-_:Y100 
~ ..... TF. \\'f.1.1. CONSTRllCTl(ll\' rF.R~tlT# ----------- ---- ___ ,\SSOCIA TF.ll WQ rr.R~tlTK ----------

(if applicable) (if applicable) 
I 

I. WELL USE (Check Applicable Box): Residential 0 Municipal/Public 0 Industrial 0 Agricultural 0 
Monitoringfll Recovery 0 Heat Puri1p w·atcr Injection 0 Other 0 If Other, Lisi Use _________ _ 

2. WELL·Lc>,cJ\TION: 
Nearest Town: W 1 km r.JCcro..J County ~ ~ t-J.,A,JoVt:R.. 

TOpographidLand sctling 
-DRidgc OSlopc · OVallcy GWlat 

4- o "2- "2- r<\A t!.'\?-CT '5-r.u; E-T 
(Su.:ct Naroc, Numbcn. Communi<y, Subd.ivisioa, lo< t-!o~ Zip Code) 

J. OWNER: WC-Ts 1 Gr YAcHI'S 
Address L-\ozz. rv'IAA-K& Sr: 

(Street or Roule No.) 

W1LM1i-JG,,\DpJ NL 
City or To"'TI Sulc 

<:l.1Q)- 7~z.-S 1"D1-
Zip Code 

Arca code- N.onc numbcr 

4. DATE DRILLED S/19 /o'-f 
S TOT AL DEPTH: 3z1 

•-------

6 OOES WELL REPLACE EXISTING WELL' YES 0 NO ~ 
7. STATIC WATER LEVEL lklow Top of Casing: I. Su IT 

(U~ "t" if Abov-c Top of Cuing) 

8 TOP Of CASING IS -~D ___ fT. Above Land Surface' 
'Top o( cuing terminated alior l>clow la ad &ur(acc rcqulrN a 
variaacc In accordanc.: with 15A NCAC 2C .01 tll 

·9. YIELD (gpm): NA METHOD Of TEST__,NA--'-'-----
10 WATER ZONES (depth): _?vt<.FlC...1A-< Aqv1Ef-i?'-

11 DISINfECTION Typc __ t:18___ Amount NA 
I 2 CASING· Wall Thickness 

Depth D1an1<:tcr or WcighVl'I MJlrnal 

from__Q __ Tci--22. f1 2- .i. ~.Y~ __E'i'5:._ __ _ 
frtllll ___ To 
from To 

1.1 GROLIT: Depth MJlcrial \iclhod 

lf't=W\tY' If-from 0 To J_B~ ft. ~~:t.<!..0\7( 
from ___ To fl. _____ _ 

14. SCREEN: Dcpih Dianictcr Slot Siz:c MJtcrial 

IS. 

16. 

from '7-"'l.. To 3-Z.. _ ft.--1:::.__in. , C\b rn. Pvc..., 
from To 
SAND/GRAVEL PACK 

Depth 

from '2.o, S. To_~ 
From To 

REMARKS: 

fl. 

Size 
ft. ms 
fl. 

In. ln. 

MJtcrial 
$,t:.t->.l) 

(cbcclc appropriate ho<) 

Latitudc-tJongitud°/fwcll loca~on ,
1 

3'+°'11-t Zo ~"1 17 °53 3G, vJ 
· (~<lmi~ccs/sccood<J 

Latitude/longitude sourcc:DGPSOTopographic map 
(chcclcbo<J OTH~ ../ 

!2.CTili DRILLING LOG 
from To Formation Description 

P'!TA?AtE;D 

LOCATION SKETCH 
Show direction and distance in miles from al least 

lwo Stale Roads or Counly Roads. Include the road 

1nJ111hcrs and common rt>Jd names 

4-t '• " r-r\ 
(7MW\ 

61 

lW~T::] 

• 1 \ \. 

'\ RR -f<'-Ac~ S 

I DO HERESY CERTIFY TllA T Tl l!S WELL WAS CONSTRUCTED IN ACCORDANCE WITH I 5A NCAC 2C, WELL, 
CONSTRUCTION STANPAR~T A COPY OF THIS RECORD HAS BEEN PROVIDED TO TllE WELL OWNER 

. . . rnc;;t- SIGN~~o;: P (~,::'C~)RUCTING i1 IE W1 ii . l(z_~-m. 'f._ um .. 
SulJ111ic the original 10 the Division of Water ()ualicy, Cruundwalcr Se,·cio11, lfd6 :\tail Sn-..·irr Center· Raleigh, NC 

171.99.(f,_\6 l'linnc '" (919) l.ll-.1221. within JO days. CiW-1 REV. 07/20(11 



wt~LL C01"'lSTH.UCTION IU<:COnD Dv--iwL.. 

Nori.h Caniliru · Dcrar1rnc11l o( [llvironmcnl and Natural Resources. Division ofWa!<(f Quali1y ·Groundwater Scc!i 011 

ll'f.LI. CONTRACTOR (lN!l!Yl!>lJAL) NA~!£ (prlnl) 8<,.v '- fS. I G HTf.fZ Cf.RT!F!C AT!ON M 2 0 _l_O 

Wf.LI. COITTRACTOR COMrANY NAW: (t_.Af1_t::, tNV!g_O N'((\E:~~~lf_6·110Nf. t (<jjQJ_ fo.Q_'Z,_:-_39 OD 

STA TT. wr.1.1. CONSTR!J(T!ON rf.R~llT# ---- ----- _____ ASSOCIATED WQ Pf.l{~llH - -- --------

(if applicable) (if agplic.1ble) 
I 

I. WEL,L USE (Check Applicable IJox): Residential 0 Municipal/Public 0 Industrial 0 Agricultural 0 
Monitoring 1J Recovery 0 Heal Pump Waler lnjoction 0 · Other 0 lrOlhcr, List Use _________ _ 

2. WELL.LOCATION: 
Nca.rcstTown: W1t.r!'\11'.l~ 

Lfoz:z.. MA<L tU= 1 s-r. 

TopographidLand scUing 
County Nt-W ~r-.:»v'62-- .ORidge DSlopc OValley ~rial 

( ch<xk appropriale box) 

(SU<:ct Name, Nurnben, Commun ily, Subdi vii ion, Lot t-f o., Zip Code) 

J. OWNER: bJs:cr.:;1 G. YAt,,,tf'rS 
Address L\022 MA.:2.f'?T -:K. 

(Stn:cl or Roule No.) 

W1t.!'V\1!::..lEffON rJ (.. 
City oc Town Sulc Zip Code 

(i!QJ . .., 4> z..- q "] 0 -z.. 
Arca rode- rhooc number 

4. DATE DRILLED 5/1-1 foL{ 
5. TOT AL DE f'TH _~-'-"'3'-..L, _,S ___ _ 
6 DOES WELL REPLACE EXISTING WELL? Yl:S 0 NO ~ 
7. ST A TIC WA TEH LEVEL Uclow Top of Casing: Lf ,CJ] Fr. 

(Use "t" if Above Top of Cuing) 

8. TOP OF CASING IS __ D ____ Fr. Above Land Surface• 
"Top of cuing lcrmlna«d allor l>clow Laad 1urfacc requlrN 1 

variance In accordance wl<h ISA NCAC 2C .011&-

9. YIELD (gpm): N.fl METHOD or TEST----'N-"-"A;i._ __ _ 
10 WATER ZONES (dcrth) S_~!Pl'L. Aqy1 FeL 

11 DISINfECTION Type ---N~----- Amount '-"N""A'-'----
1 2 CASING· Wall Thickness 

lkpih IJ1Jmctcr or WcighVF< Matcri.11 
Frum__Q ___ T<l:?:?,_5 Fi __ ?-~ Sc.~_.!::1_9 Pvl....., 
Frnm ___ To ___ Fi __ _ 
From ___ To f'l 

I J GROUT: IX:p1h /\fatcrial 
..-, Bt:""""'"' \'t"-5. -

.\1cthod 
JIZC;l"'\M\(:-

14. 

I 5. 

16. 

f'rom__Q __ To~~- f1. cc-""~~ 
From To f'1. _____ _ 
SCREEN: Ocp!h Diameter 
rrom 33,s To~- ri_l__in. 
From To fl. In. 

SAND/ORA VEL PACK: 
Depth Siz.c 

From '30, S To_~F1. C.r<s 
From To fl. ---

REMARKS: 

Slol Siz:c Material 
I 010 tn. Pye_ 

111. 

Material 
Sc>'t-Jo 

Latiludc/longilude pf well location 
"3'1 .. 11i 1 zo"' tJLJJ 0 5?/ '3li·

11 
\.J 

· • (dquoes/minu'icusccood<) CS'"~ V 
Laliludc/longitude souree:OGPSOTopographic map 

From To 
ArrACtlE-D 

(check box) 

DRILLING LOO 
Formation Description 

LOCATION SKETCJ:i 
Show direction and distance in miles from al leas! 
lwo Slalc Roads or Counly Roads locludc !he road 
nu111hcrs and co11u11oll rPad names 

~-~-;..--D,.,,.,v07,, 

-+ .... , "f~r 
(E<:n<~ RR 

I DO HEREBY CERTIFY THAT TIUS WELL WAS CONSTRUCTED IN ACCORDANCE WITll 15A NCAC 2C, WELL, c0Nsr•uz2A•&ne<:orv o;~::C?RD HASAEEN PROVIDED; r~;E~~WNER 
~ SIGNA IDRE OF PEG CONSTjCllNG Tiii' WELL /4,A ,>f- -

SulJ111il the ori~inal to the llivision of Water ()uali1y, Croundwater Section, 1£.16 :\I.ii Srr,irr (min - IZ•leigh, 8C 

lll.99-16J6 l'ho11< ·"" (9191 7.\1-.\lll, wi1lii11 JO days. c;w.1 RIC\/ 07/2(Xll 



WETSIG YACHTS FACILl.TY 
WILMINGTON, NC 
CES PROJECT NO. 02106 

;:i .. .... 
a: 

B.30 FT . 
~ .. 
3 
0 .... 
x .... 
:!; 
0 

MW8 
LOCKING WELL CAP 

STEEL TRAFFIC BEARING WELL SHIELD 

~ 

0.50 FT. ~~ 

"'"' w 
<D 

~~w 1.0 FT. 2 IN. SCH.40 

~~~ PVC RISER 

WATER TABLE 

2 IN. SCH.40 PVC ----=---1-~ 
SCREEN 

AS-BUILT MON.ITORING 
WELL DETAIL 

NOTTOSCALE 

CLARK ENVIRONMENTAL SERVICES, P.C. 

ffi 
2.0 FT. U) 

ii: 

10.0 FT. 

ii! 
3: 
u. 
0 

~ 12.0 FT. 
0 _, 
~ 
:'! 



WETSIG YACHTS FACILITY 
WILMINGTON, NC 
CES PROJECT NO. 02106 

MW9 

STEEL TRAFFIC BEARING WELL SHIELD 

~ 
~ 
ffi 

6.39 FT. 
I-

" 3: 
0 
I-
:i:: 
I-.. 
'" 0 

~ 
z-' 

0.50 FT. o-< 
I- UJ 

ili"' 
ID 

1.0 FT. ~~~ 
~~~ 

2 IN. SCH.40 
PVC RISER 

WATER TABLE 

2 IN. SCH.40 PVC ----=---1---£ 
SCREEN 

AS-BUILT MON.ITORING 
WELL DETAIL 

NOTTO SCALE 

CLARK ENVIRONMENTAL SERVICES, P.C. ·'@ 

ffi 
"' 2.0 FT. a: 

§ 
a: 10.0 FT. 
u 
"' 

:J 
~ 
u. 
0 

~ 12.0 FT. 
0 _, 
~ 
0 ,_ 



WETSIG YACHTS FACILITY 
WILMINGTON, NC 
CES PROJECT NO. 02106 

MW10 

STEEL TRAFFIC BEARING WELL SHIELD 

WATER TABLE 

2 IN. SCH.40 PVC ---:.....!.--J-~ 
SCREEN 

AS-BUILT MONITORING 
WELL DETAIL 

NOTTO SCALE 

CLARK ENVIRONMENTAL SERVICES; P.C. 

ffi a: 10.0 FT. 
u 
"' 

... 
0 

~ 12.0 FT. 
0 
-' 

~ 
~ 



ETSIG YACHTS 
WILMINGTON, NC 
CES PROJECT NO. 02106 

4.76 FT. 

w 
>­
:z~ 

0.35 FT. 8~ 
;;:;"' 
al 

0.75 FT. 

MW11 r STEEL TRAFFIC BEARING WELL SHIELD 

/:'.'.\t 
~BENTONITE 

.~.~1~ :· ... ( 

...... ·: -
1------ 2 IN. SCH.40 

PVC RISER 

.. : / 

.. " 

WATER TABLE 

2 IN. SCH.40 PVC----~­
SCREEN 

AS-BUILT MONITORING 
WELL DETAIL 

NOT TO SCALE 

CLARK ENVIRONMENTAL SERVICES, P.C. 

~ ~ 10.0FT. 
:i 

:J 
~ 
0 
I 

~ 11.5FT. 
0 

<( 
>-
0 
>-



WETSIG YACHTS 
WILMINGTON, NC 
CES PROJECT NO. 02106 

~ 
<( 
1-
oc 
1-

3.40 FT. o: 
~ 
0 
I-

x s 
0 

MW12 
LOCKING WELL CAP 

STEEL TRAFFIC BEARING WELL SHIELD 

0.35 FT. 

w 
1-
2~ 
o« ,_w 
;::"' 
<D 

0.75 FT. 
1.:-~'------- 2 IN. SCH.40 

~ 
<~ 

2 IN. SCH.40 PVC-----'---1----l 
SCREEN ~ :>· : ,. 

/'l . 

/ 
,:::. 

··-:_-~ 
. . ..._ 

PVC RISER 

WATER TABLE 

AS-BUILT MONITORING 
WELL DETAIL 

NOT TO SCALE 

CLARK ENVIRONMENTAL SERVICES, P.C. 

~ 1.5 FT. 
ii' 

~ ~ 10.0FT . 
:;i 

~ 
~ 

~ 
~ 

0 
I 

~ 11.5 FT 
D 

;;_ 
l­
o 
I-



WtETSIG YACHTS FACILITY 
WILMINGTON, NC 
CES PROJECT NO. 02106 

~ ., 
1-

ffi 
7.50 Ff. ~ 

i= 
0 
I­
I s 
a 

2.0 FT. 

1.5 FT. 

DMW1 

STEEL TRAFFIC BEARING WELL SHIELD 

i------ 2 IN. SCH.40 
PVC RISER 

WATER TABLE 

2 IN. SCH.40 PVC ------1--.-. 
SCREEN 

AS-BUILT MONITORING 
WELL DETAIL 

NOTTO SCALE 

CLARK ENVIRONMENTAL SERVICES, P.C. 

ffi 
ii? 22.0 Ff. 

§ 
a: 10.0 FT. 
u 
<J) 

:J 
~ 
0 
I 

fu 32.0 FT. 
a 
J ., ,_ 
0 
I-



ETSIG YACH-rs FACILITY 
WILMINGTON, NC 
CES PROJECT NO. 02106 

~ 
<{ ,_ 
a: 

4.97 FT. 
~ 
<{ 

3 
0 ,_ 
I ,_ 
fu 
0 

DMW2 
LOCKING WELL CAP 

w ,_ 
2~ 

1.0 FT. o« 
,_w 

al"' 
<I) 

o~a'i 
3.0 FT. ~~~ 

(/)<(~ 

STEEL TRAFFIC BEARING WELL SHIELD 

1.:.-~----- 2 IN. SCH.40 
PVC RISER 

WATER TABLE 

2 IN. SCH.40 PVC-----''-=---1--~. 
SCREEN 

AS-BUILT MONITORING 
WELL DETAIL 

NOTTO SCALE 

CLARK ENVIRONMENTAL SERVICES, P.C. 

ffi 
"' 33.5 FT. 
ii' 

ill a: 10.0 FT. 
u 

"' 

::J 
~ 
0 
I 

~ 43.5 FT. 
0 
~ 

<{ ,_ 
0 ,_ 



APPENDIX IV 

LABORATORY RES UL TS AND CHAIN OF CUSTODY FORMS FOR SOIL SAMPLES 

THE CLARK GROUP 



PARADIGM ANALYTICAL LABORATORIES, INC. 
5500 Business Drive 

Wilmington, North Carolina 28405 

Mr. Steve Clark 
Clark Environmental Services 
PO Box 10136 
Wilmington, NC 28405 

Report Number: 8211-1666 

Client Project ID: 02106 

Dear Mr. Clark, 

(910) 350-1903 
Fax (910) 350-1557 

January 28, 2004 

Enclosed are the results of the analytical service!? performed under the referenced 
project. The samples are certified to meet the requirements of the National 
Environmental Laboratory Accreditation Conference Standards. Copies of this report 
and supporting data will be retained in our files for a period of five years in the event 
they are required for future reference. Any samples submitted to our laboratory will 
will be retained for a maximum of thirty (30) days from the date of this report unless 
other arrangements are requested. 

If there are any questions about the report or the services performed during this project, 
please call Paradigm at (910) 350-1903. We will be happy to answer any questions or 
concerns which you may have. 

Thank you for using Paradigm Analytical Labs for your analytical services. We look 
forward to working with you again on any additional analytical needs which you may have. 

Sincerely, 

ical Laboratories, Inc. 

Lab a ry Director 
J. Patrick Weaver 

N.C. Certification #481 S.C. Certification #99029 



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: SB25 

Client Project ID: 02106 

Lab Sample ID: 86528 

Lab Project ID: G211-1666 

Batch ID: 3127 
Report Basis: Dry 

Metals Result 

Arsenic . 4.79 

Chromium 10.1 

Comments 
BQL =Below Quantitation Limits 
OF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Solids 

RL OF Units Method 

1.10 MG/KG 6010B 
1.10 MG/KG 60108 

PSW 

1/16/04 

1/20/04 

Soil 

83.96 

Date 
Analyzed 

1/26/04 
1/26/04 

N .C. Certification #481 S.C. Certification #99029 Reviewed By: 11"\J:'..-.-



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: SB26 

Client Project ID: 02106 

Lab Sample ID: 86529 

Lab Project ID: G211-1666 

Batch ID: 3127 
Report Basis: Dry 

Metals Result 

Arsenic BQL 
Chromium 28.1 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Solids 

RL DF Units Method 

1.16 MG/KG 6010B 
1.16 MG/KG 60108 

PSW 

1 /16/04 

1/20/04 

Soil 

84.82 

Date 
Analyzed 

1/26/04 
1/26/04 

N .C. Certification #481 S.C. Certification #99029 
Reviewed By: ~(___..--



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: SB27 

Client Project ID: 02106 

Lab Sample ID: 86530 

Lab Project ID: G211-1666 

Batch ID: 3127 
Report Basis: Dry 

Metals Result 

Arsenic 1.40 
Chromium 11.2 

Comments 

BOL = Below Ouantitation Limits 
OF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Solids 

RL OF Units Method 

1.14 MG/KG 6010B 
1.14 MG/KG 6010B 

PSW 

1 /16/04 

1/20/04 

Soil 

83.99 

Date 
Analyzed 

1/26/04 
1/26/04 

N .C. Certification #481 S.C. Certification #99029 Reviewed By: ~(_ 



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: SB28 

Client Project ID: 02106 

Lab Sample ID: 86531 

Lab Project ID: G211-1666 

Batch ID: 3127 
Report Basis: Dry 

Metals Result 

Arsenic BQL 
Chromium 10.4 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Solids 

RL OF Units Method 

1.14 MG/KG 6010B 
1.14 MG/KG 60108 

PSW 

1/16/04 

1/20/04 

Soil 

85.68 

Date 
Analyzed 

1/26/04 
1/26/04 

N .C. Certification #481 S.C. Certification #99029 Reviewed By: yv\( / 



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: SB29 

Client Project ID: 02106 

Lab Sample ID: 86532 

Lab Project ID: G211-1666 

Batch ID: 3127 
Report Basis: Dry 

Metals Result 

Arsenic . 4.49 
Chromium 11.3 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Solids 

RL DF Units Method 

1.10 MG/KG 6010B 
1.10 1 MG/KG 60108 

PSW 

1/16/04 

1/20/04 

Soil 

81.50 

Date 
Analyzed 

1/26/04 
1/26/04 

N .C. Certification #481 S.C. Certification #99029 Reviewed By: r.fa(/ 



PARADIGM ANALYTICAL LABORATORIES, INC. 
-~,.,.. 

~;!;:,~)!,! 

List of Reporting Abbreviations 
and Data Qualifiers 

B = Compound also detected in batch blank 

BQL = Below Quantitation Limit 

OF= Dilution Factor 

Dup = Duplicate 

E = Estimated concentration, exceeds calibration range. 

J = Estimated concentration, below calibration range and above MDL 

LCS(D) =Laboratory Control Spike (Duplicate) 

MDL = Method Detection Limit 

MS(D) =Matrix Spike (Duplicate) 

POL = Practical Quantitation Limit 

RL = Reporting Limit 

RPO = Relative Percent Difference 

mg/kg = milligram per kilogram, pprn, parts per million 

ug/kg = micrograms per kilogram, ppb, parts per billion 

mg/L = milligram per liter, ppm, parts per million 

ug/L = micrograms per liter, ppb, parts per billion 

% Rec = Percent Recovery 

% soilds = Percent Solids 

Special Notes: 

1) Metals and mercury samples are digested with a hot block, see the standard 
operating procedure document for details. 

2) Uncertainty for all reported data is less than or equal to 30 percent. 

:'\.C. Certification #481 S.C. Certification #99029 
Ml34.011404.1 



PARADIGM ANALYTICAL LABORATORIES, INC. 
5500 Business Drive, Wilmington, NC 28405 Chain-of Custody Record & Analytical Request 

COC# 1 J. l l l 
Page L of .l Phone: (910)-350-1903 FAX: (910)-350-1557 

Client: Clwl 2ni11 fU{\ ~ ~:V,~of~roject ID: 0 z_ I 0 to 
Address: pcl Bdx l0\3l.o Contact: 

Address: uJ \ \ ~,C\ c- Q>-o rJc. 
) 

Phone: 
Quote#: ________ _ Fax: 

-:s;) ~ '("'\ r\. t, 
<noz..-39 uo 
0ol.-~Ci ?~ 

I Preservatives 
I --< 

-~ ~ 
Sample ID Date Time Matrix ( "$ 

CL OJ ':$ 

\J cl 6 "-. <t . 
01/11.10~ 

. 
5R .+<) 

~ ;Q) S°D I\ ( J J 

SB~ O 1/ )qo~ d~4~ s 0°1 \ I v I v 
o,J1 ro~ \ I ~ 

Sb d-7 "I DY 3-: 15" J v 
Si5d-~ () 11 t/09 3~3) $"c7~ \ v v' 

. 
SB dL1 01/ 1 ~Jo~ ·tt~oi> 'S)1\ jj v' 

I 
I 

I 
I 

\Wlinc ilished By Date Time 
I • 

Received By 

~~j)_; --~))A l)\ l JD\ ().f <;' / ,f~ ;;:_,I ~/;~ 
(Ir- \, I I 

. 
\ __ . 

Date:. 0 I J J& I D l/ 
Turnaround: s~~J 

Report To: -SS A-"~ 

JobNumber: 1Jlli1&'JacJ,:fs ---. ____ _ 
P.O. Number: m/) oZ-IDbOl / '104 ~nvoice To: _ ____,.L~~,,_)"'------

Analyses Comments: 
! · Please specify any special reporting 
I reQuirements 

:~:~~??;------
;.;;:~:::~··./ 

I 

\ 

I Czcf-ib [;,l 
l 
I 
I 
I 
i 

I 
I 
I 

-

<~~t~j) 
· ... ·,~-

1 

i 
! 
l 

! 

Date Time Temperature State Certification Requested 

I/ Jtlk l/ i S:: 3 O' l{/ Q~ 
i 

NC SC Other 

I SEE REVERSE FOR 
i TERMS AND CONDITIONS 
! ·--·-- ---- --·- ---~----··--- - -·------



APPENDIX V 

SAMPLING RECORDS, LABORATORY REPORTS, AND CHAIN OF CUSTODY FORMS 
FOR GROUNDWATER SAMPLES 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: MW8 

LOCATION: 4022 Market St., Wilmington, NC DATE: 01120104 

CES PROJECT NO.: 02106 TIME: 14:30 

PERSONNEL: J. Shadroui, M. Tate WEATHER: Windy, 40° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 12.00 

D DEPTH TO LIQUID (MEASURED FEET) 6.30 

E TOT AL LIQUID FEET IN WELL (C-D) 5.70 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC, USUALLY 3) 3 

G TOT AL GALLONS TO PURGE (B x E x F) 2.79 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G 7 I,IF BAILED) 11.61 

K NO. BAILS TAKEN (COUNTED) 25 

L GALLONS PURGED (MEASURED/CALCULATED) 6.00 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

1.00 0.041 
1.25 0.064 
l.50 0.092 
2.00 0. I63 
4.00 0.653 
6.00 I.469 
8.00 2.611 
10.00 4.080 
12.00 5.876 
18.00 13.220 
24.00 23.502 
36.00 52.880 

COMMENTS: None 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: MW9 

LOCATION: 4022 Market St., Wilmington, NC DATE: 01120104 

CES PROJECT NO.: 02106 TIME: 14:00 

PERSONNEL: J. Shadroui, M. Tate WEATrIER: Windy, 40° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 12.00 

D DEPTH TO LIQUID (MEASURED FEET) 6.39 

E TOTAL LIQUID FEET IN WELL (C-D) 5.61 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC, USUALLY 3) 3 

G TOT AL GALLONS TO PURGE (B x E x F) 2.74 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G 7 I,IF BAILED) 11.43 

K NO. BAILS TAKEN (COUNTED) 25 

L GALLONS PURGED (MEASURED/CALCULATED) 6.00 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

1.00 0.041 
1.25 0.064 
1.50 0.092 
2.00 0.163 
4.00 0.653 
6.00 1.469 
8.00 2.611 
10.00 4.080 
12.00 5.876 
18.00 13.220 
24.00 23.502 
36.00 52.880 

C01\1MENTS: None 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: MWIO 

LOCATION: 4022 Market St., Wilmington, NC DATE: 01/20/04 

CES PROJECT NO.: 02106 TIME: 13:30 

PERSONNEL: J. Shadroui, M. Tate WEAUIER: Windy, 40° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 12.00 

D DEPTH TO LIQUID (MEASURED FEET) 10.29 

E TOTAL LIQUID FEET IN WELL (C-D) 1.71 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC, USUALLY 3) 3 

G TOTAL GALLONS TO PURGE (Bx Ex F) 0.84 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G-:- l,IF BAILED) 3.48 

K NO. BAILS TAKEN (COUNTED) 4 

L GALLONS PURGED (MEASURED/CALCULATED) 0.96 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

1.00 0.041 
1.25 0.064 
1.50 0.092 
2.00 0.163 
4.00 0.653 
6.00 1.469 
8.00 2.611 
10.00 4.080 
12.00 5.876 
18.00 13.220 
24.00 23.502 
36.00 52.880 

COMMENTS: None 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: MW!! 

LOCATION: 4022 Market St., Wilmington, NC DATE: 04/16/04 

CES PROJECT NO.: 02106 TIME: 13:29 

PERSONNEL: G. Henderson WEATIIBR: Clear, 70° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 11.50 

D DEPTH TO LIQUID (MEASURED FEET) 4.76 

E TOT AL LIQUID FEET IN WELL (C-D) 6.74 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC, USUALLY 3) 3 

G TOT AL GALLONS TO PURGE (B x E x F) 3.30 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G 7 I,IF BAILED) 13.73 

K NO. BAILS TAKEN (COUNTED) 14 

L GALLONS PURGED (MEASURED/CALCULATED) 3.36 

I PARAMETER II READING I 
pH 3.9 

SALINITY (%0) 0.1 
IRON (mg/L) 10 

SPECIFIC CONDUCTIVITY (mS) 222 
WATER TEMPERATURE (°C) 18.2 
DISSOLVED OXYGEN (mg/L) 2.25 

REDOX POTENTIAL (m V) 147 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

1.00 0.041 
1.25 0.064 
1.50 0.092 
2.00 0.163 
4.00 0.653 
6.00 1.469 
8.00 2.611 
10.00 4.080 

COMMENTS: None 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: MW12 

LOCATION: 4022 Market St., Wilmington, NC DATE: 04/16/04 

CES PROJECT NO.: 02106 TIME: 12:48 

PERSONNEL: G. Henderson WEATHER: Clear, 70° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 11.50 

D DEPTH TO LIQUID (MEASURED FEET) 3.40 

E TOTAL LIQUID FEET IN WELL (C-D) 8.10 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC, USUALLY 3) 3 

G TOT AL GALLONS TO PURGE (B x Ex F) 3.96 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G""" I,IF BAILED) 16.50 

K NO. BAILS TAKEN (COUNTED) 17 

L GALLONSPURGED(MEASURED/CALCULATED) 4.08 

I PARAMETER II READING I 
pH 3.8 

SALINITY (%0) 0.3 
IRON (mg/L) 10 

SPECIFIC CONDUCTIVITY (mS) 330 
WATER TEMPERATURE (°C) 17.9 
DISSOLVED OXYGEN (mg/L) 2.4 

REDOX POTENTIAL (mV) 177 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

1.00 0.041 
1.25 0.064 
1.50 0.092 
2.00 0.163 
4.00 0.653 
6.00 1.469 
8.00 2.611 
10.00 4.080 

COMMENTS: None 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: DMWl 

LOCATION: 4022 Market St., Wilmington, NC DATE: 05124104 

CES PROJECT NO.: 02106 TJME: 15:17 

PERSONNEL: P. Richter WEATifER: Clear, 85° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 32.00 

D DEPTH TO LIQUID (MEASURED FEET) 7.50 

E TOT AL LIQUID FEET IN WELL (C-D) 24.50 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC. USUALLY 3) 3 

G TOT AL GALLONS TO PURGE (B x Ex F) 11.98 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G + I,IF BAILED) 49.92 

K NO. BAILS TAKEN (COUNTED) 50 

L GALLONSPURGED(MEASURED/CALCULATED) 12.00 

I PARAMETER II READING I 
pH 6.8 

SALINITY (%0) 0 
IRON (mg/L) 3 

TURBIDITY (Ntu) 23. l 
SPECIFIC CONDUCTIVITY (mS) 130 

WATER TEMPERATURE (0 C) 24.6 
DISSOLVED OXYGEN (mg/L) 2.95 

REDOX POTENTIAL (m V) 67 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

l.00 0.041 
l.25 0.064 

1.50 0.092 
2.00 0.163 
4.00 0.653 
6.00 l.469 
8.00 2.611 

COMMENTS: None 

THE CLARK GROUP 



CLARK ENVIRONMENTAL SERVICES, P.C. 
GROUNDWATER WELL SAMPLING RECORD 

PROJECT NAME: Wetsig Yachts WELL NO.: DMW2 

LOCATION: 4022 Market St., Wilmington, NC DATE: 05/24/04 

CES PROJECT NO.: 02106 TIME: 16:46 

PERSONNEL: P. Richter WEATHER: Clear, 85° 

A WELL DIAMETER (INCHES MEASURED) 2 

B GALLONS/FOOT 0.163 

c TOT AL WELL DEPTH (MEASURED FEET) 43.50 

D DEPTH TO LIQUID (MEASURED FEET) 4.97 

E TOTAL LIQUID FEET IN WELL (C-D) 38.53 

F NO. WELL VOLUMES DESIRED (SITE SPECIFIC, USUALLY 3) 3 

G TOT AL GALLONS TO PURGE (B x E x F) 18.84 

H PURGING METHOD (BAILER OR PUMP TYPE) BAILER 

I BAILER VOLUME (MEASURED/CALCULATED) 0.24 

J NO. BAILS REQUIRED (G + I,IF BAILED) 78.50 

K NO. BAILS TAKEN (COUNTED) 79 

L GALLONS PURGED (MEASURED/CALCULATED) 18.96 

I PARAMETER II READING I 
pH 5.1 

SALINITY (%0) 0 
IRON (mg/L) 0.02 

TURBIDITY (Ntu) 15.7 
SPECIFIC CONDUCTIVITY (mS) 370 

WATER TEMPERATURE (°C) 25.6 
DISSOLVED OXYGEN (mg/L) 2.28 

REDOX POTENTIAL (mV) 163 

PER FOOT WELL VOLUMES 
WELL DIAMETER GALLONS 

(IN INCHES) (PER FOOT) 

1.00 0.041 
1.25 0.064 
1.50 0.092 
2.00 0.163 
4.00 0.653 
6.00 1.469 
8.00 2.611 

COMMENTS: None 

THE CLARK GROUP 



PARADIGM ANALYTICAL LABORATORIES, INC. 
5500 Business Drive 

Wilmington, North Carolina 28405 

Mr. Steve Clark 
Clark Environmental Services 
PO Box 10136 
Wilmington, NC 28405 

Report Number: 8211-1667 

Client Project ID: 02106 

Dear Mr. Clark, 

(910) 350-1903 
Fax (910) 350-1557 

January 28, 2004 

Enclosed are the results of the analytical services performed under the referenced 
project. The samples are certified to meet the requirements of the National 
Environmental Laboratory Accreditation Conference Standards. Copies of this report 
and supporting data will be retained in our files for a period of five years in the event 
they are required for future reference. Any samples submitted to our laboratory will 
will be retained for a maximum of thirty (30) days from the date of this report unless 
other arrangements are requested. 

If there are any questions about the report or the services performed during this project, 
please call Paradigm at (910) 350-·1903. We will be happy to answer any questions or 
concerns which you may have. 

Thank you for using Paradigm Analytical Labs for your analytical services. We look 
forward to working with you again on any additional analytical needs which you may have. 

Sincerely, 

tical Laboratories, Inc. 

N.C. Certification #481 S.C. Certification #99029 



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: 

Client Project ID: 

Lab Sample ID: 

Lab Project ID: 

Batch ID: 

Metals 

Arsenic 
Chromium 

Comments 

MWBf 

02106 

86533 

G211-1667 

3126 

Result 

BQL 
BQL 

BQL = Below Quantitation Limits 
OF = Dilution Factor 
J = Between MDL and RL 

RL 

0.0100 
0.0100 

Results for Metals 

DF 

1 

Units 

MG/L 
MG/L 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Method 

6010B 
6010B 

PSW 

1/20/04 

1/20/04 

Water 

Date 
Analyzed 

1/26/04 
1/26/04 

l\.C. Certification #481 S.C. Certification #99029 Reviewed By: 1vv<-../ 



PARADIGM ANALYTICAL LABORATORIES, INC. 

Client Sample ID: 

Client Project ID: 

Lab Sample ID: 

Lab Project ID: 

Batch ID: 

Metals 

Arsenic 
Chromium 

Comments 

MW9 f 

02106 

86534 

G211-1667 

3126 

Result 

. BQL 

BQL 

BQL = Below Quantitation Limits 
OF= Dilution Factor 
J = Between MDL and RL 

RL 

0.0100 
0.0100 

Results for Metals 

DF Units 

MG/L 
MG/L 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Method 

60108 
60108 

PSW 

1/20/04 

1/20/04 

Water 

Date 
Analyzed 

1/26/04 
1/26/04 

0i .C. Certification #481 S.C. Certification #99029 Reviewed By: JYV\,(__,/ 



PARADIGM ANALYTICAL LABORATORIES, !NC. 

Client Sample ID: 

Client Project ID: 

Lab Sample ID: 

Lab Project ID: 

Batch ID: 

Metals 

Arsenic 
Chromium 

Comments 

MW10 f 

02106 

86535 

G211-1667 

3126 

Result 

. BQL 

BQL 

BQL = Below Quantitation Limits 
OF = Dilution Factor 
J = Between MDL and RL 

RL 

0.0100 
0.0100 

Results for Metals 

DF Units 

MG/L 
MG/L 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Method 

60108 
60108 

PSW 

1/20/04 

1/20/04 

Water 

Date 
Analyzed 

1/26/04 
1/26/04 

N.C. Certification #481 S.C. Certification #99029 Reviewed By: eil'-/ / 



PARADIGM ANALYTICAL LABORATORIES, INC. 
' .. -·~ ....... 

·.·.·;· 

Client Sample ID: MW8 f 
Client Project ID: 02106 

Lab Sample ID: 86533 
Lab Project ID: G211-1667 

Parameter Result 

pH 6.27 

Temperature 9.9 

Comments: 

Results for lnorganics 

Units 

S.U. 

oc 

Analyzed By: PSW 
Date Collected: 1/20/04 
Date Received: 1/20/04 

Matrix: Water 

Procedure 

150.1 

Date 
Analyzed 

1/20/04 

Samples analyzed out of 15 minute hold time. 

N.C. Certification #481 S.C. Certification #99029 Reviewed By: _!:'.'V 



PARAQIGM ANALYTICAL LABORATORIES, INC. 

)\;>: :;:;;:}i 

Client Sample ID: MW9 f 
Client Project ID: 02106 

Lab Sample ID: 86534 
Lab Project ID: G211-1667 

Results for lnorganics .,,,,,,. 

Analyzed By: PSW 
Date Collected: 1/20/04 
Date Received: 1/20/04 

Matrix: Water 

Parameter Result Units Procedure Date 
Analyzed 

pH 4.23 S.U. 150.1 1/20/04 

Temperature 7.2 oc 

Comments: 
Samples analyzed out of 15 minute hold time. 

1\.C. Certification #481 S.C. Certification #99029 Reviewed By:~ 



PARADIGM ANALYTICAL LABORATORIES, INC. 

;~:/,' :;iJ.~X 
Results for lnorganics 

Client Sample ID: MW10 
Client Project ID: 02106 

Lab Sample ID: 86535 
Lab Project ID: G211-1667 

Analyzed By: PSW 
Date Collected: 1/20/04 
Date Received: 1/20/04 

Matrix: Water 

Parameter Result Units Procedure Date 
Analyzed 

pH 5.46 S.U. 150.1 1/20/04 

Temperature 6.6 oc 

Comments: 
Samples analyzed out of 15 minute hold time. 

N .C. Certification #481 S.C. Certification #99029 Reviewed By: VVV( ,/ 



PARADIGM ANALYTICAL LABORATORIES, INC. 

,Jj{~ 

List of Reporting Abbreviations 
and Data Qualifiers 

B = Compound also detected in batch blank 

BQL = Below Quantitation Limit 

OF = Dilution Factor 

Dup = Duplicate 

E = Estimated concentration, exceeds calibration range. 

J = Estimated concentration, below calibration range and above MDL 

LCS(D) =Laboratory Control Spike (Duplicate) 

MDL = Method Detection Limit 

MS(D) =Matrix Spike (Duplicate) 

PQL = Practical Quantitation Limit 

RL = Reporting Limit 

RPO = Relative Percent Difference 

mg/kg = milligram per kilogram, ppm, parts per million 

ug/kg = micrograms per kilogram, ppb, parts per billiol'l 

mg/L = milligram per liter, ppm, parts per million 

ug/L = micrograms per liter, ppb, parts per billion 

% Rec = Percent Recovery 

% soilds = Percent Solids 

Special Notes: 

1) Metals and mercury samples are digested with a hot block, see the standard 
operating procedure document for details. 

2) Uncertainty for all reported data is less than or equal to 30 percent. 

N .C. Certification #481 S.C. Certification #99029 
M134.011404.1 
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PARADIGM ANALYTICAL LABORATORIES, INC. 

5500 Business Drive, Wilmington, NC 28405 
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PARADIGM ANALYTICAL LABORATORIES, INC. 
5500 Business Drive 

Wilmington, North Carolina 28405 

Ms. JoAnne Shadroui 

Clark Environmental 

PO Box 10136 
Wilmington NC 28405 

Report Number: G211-1689 

Client Project: Wetsig 02106 

Dear Ms. Shadroui: 

(910) 350-1903 
Fax (910) 350-1557 

Enclosed are the results of the analytical services performed under the referenced 

project. The samples are certified to meet the requirements of the National 

Environmental Laboratory Accreditation Conference Standards. Copies of this report 

and supporting data will be retained in our files for a period of five years in the event 

they are required for future reference. Any samples submitted to our laboratory will 

will be retained for a maximum of thirty (30) days from the date of this report unless 

other arrangements are requested. 

If there are any questions about the report or the services performed during this project, 

please call Paradigm at (910) 350-1903. We will be happy to answer any questions or 

concerns which you may have. 

Thank you for using Paradigm Analytical Labs for your analytical services. We look 

forward to working with you again on any additional analytical needs which you may have. 

ical Laboratories, Inc. 

a r Irectory 
J. Pa ck Weaver 

N.C. Certification #481 S.C. Certification #99029 

I of 8 



PARA11JGM ANALYTICAL LABORATORIES. INC. 

CASE NARRATIVE 

Date: April 28, 2004 

Clark Environmental project ID: Wetsig 02106 
Paradigm Analytical ID: 0211-1689 

Four water samples were received at the laboratory April 16 for analysis of arsenic and 
chromium. The samples were received in good condition, within temperature and holding 
time limits. 

The analyses were completed within holding time and without quality control exception. 
Data summary reports are enclosed. 

0/ .C. Certification #481 S.C. Certification #99029 

2 of 8 



PAR! "'""'.lGM ANALYTICAL LABORATORIE" INC. 

Client Sample ID: MW11-unf 

Client Project ID: 

Lab Sample ID: 

Lab Project ID: 

Batch ID: 

Metals 

Wetsig 02106 

G211°1689-1A 

G211-1689 

3200 

Result RL 

Arsenic 
Chromium 

BQL 
0.0554 

0.0100 
0.0100 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

OF Units 

MG/L 
MG/L 

Analyzed By: RML 

Date Collected: 4/16/2004 13:29 

Date Received: 4/16/04 

Matrix: Water 

Method 

6010B 
60108 

Date 
Analyzed 

4/26/04 
4/26/04 

Reviewed By:~ 
3 of 8 

r-; .C. Certification #481 S.C. Certification #99029 



PAR.A TlJGl\il ANALYTICAL LABORATORIES INC. 

Client Sample ID: MW11-f 

Client Project ID: Wetsig 02106 

Lab Sample ID: G211-1689-2A 

Lab Project ID: G211-1689 

Batch ID: 3200 

Metals Result 

Arsenic BQL 
Chromium BQL 

Comments 
BQL = Below Quantitation Limits 
OF = Dilution Factor 
J = Between MDL and RL 

RL 

0.0100 
0.0100 

Results for Metals 

DF Units 

MG/L 
MG/L 

Analyzed By: RML 

Date Collected: 4/16/2004 13:29 

Date Received: 4/16/04 

Matrix: Water 

Method 

6010B 
60108 

Date 
Analyzed 

4/26/04 
4/26/04 

Reviewed By: k-
4 of 8 

!\.C. Certification #481 S.C. Certification #99029 



PARf ''IGM ANALYTICAL LABORATORlE.~ INC. 

Client Sample ID: MW12-unf 

Client Project ID: Wetsig 02106 

Lab Sample ID: G211-1689-3A 

Lab Project ID: G211-1689 

Batch ID: 3200 

Metals Result 

Arsenic BQL 
Chromium 0.0196 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

RL 

0.0100 
0.0100 

Results for Metals 

OF Units 

MG/L 
MG/L 

Analyzed By: RML 

Date Collected: 4/16/2004 12:48 

Date Received: 4/16/04 

Matrix: Water 

Method 

60108 
60108 

Date 
Analyzed 

4/26/04 
4/26/04 

Reviewed By:~ 
5 of 8 
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PAR! Y>JGIVI ANALYTICAL LABORATORIE'" INC. 

Client Sample ID: MW12-f 

Client Project ID: Wetsig 02106 

Lab Sample ID: G211-1689-4A 

Lab Project ID: 

Batch ID: 

Metals 

Arsenic 
Chromium 

Comments 

G211-1689 

3200 

Result 

BQL 
BQL 

BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

RL 

0.0100 
0.0100 

Results for Metals 

OF Units 

MG/L 
MG/L 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

Method 

6010B 
6010B 

RML 

4/16/2004 12:48 

4/16/04 

Water 

Date 
Analyzed 

4/26/04 
4/26/04 

Reviewed By: k 
6 of 8 
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PARf ~lGM ANALYTICAL LABORATORIJ:<~.;: INC. 

List of Reporting Abbreviations 
and Data Qualifiers 

B = Compound also detected in batch blank 

BQL = Below Quantitation Limit 

DF =Dilution Factor 

Dup = Duplicate 

E = Estimated concentration, exceeds calibration range. 

J =Estimated concentration, below calibration range and above MDL 

LCS(D) =Laboratory Control Spike (Duplicate) 

MDL = Method Detection Limit 

MS(D) =Matrix Spike (Duplicate) 

PQL = Practical Quantitation Limit 

RL = Reporting Limit 

RPO = Relative Percent Difference 

mg/kg = milligram per kilogram, ppm, parts per million 

ug/kg = micrograms per kilogram, ppb, parts per billion 

mg/L = milligram per liter, ppm, parts per million 

ug/L = micrograms per liter, ppb, parts per billion 

% Rec = Percent Recovery 

% soilds = Percent Solids 

Special Notes: 

1) Metals and mercury samples are digested with a hot block, see the standard 
operating procedure document for details. 

2) Uncertainty for all reported data Is less than or equal to 30 percent. 

?\.C. Certification #481 S.C. Certification #99029 
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I PARADIGM ANALYTICAL LABORATORIFB, INC. 
12627 Northchase Parkway SE, Wilmington, NC 28405 

!Phone: (910)-350-1903 FAX: (910)-350-1557 

Chain-of Custody Record & Analytical Request 
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PARADIGM ANALYTICAL LABORATORIES, INC. 
5500 Business Drive 

Wilmington, North Carolina 28405 

Clark Environmental 
PO Box 10136 
Wilmington NC 28405 

Report Number: 0211-1704 

Client Project: 02106 Wetzig 

Dear Clark Environmental: 

(910) 350-1903 
Fax (910) 350-1557 

Enclosed are the results of the analytical services performed under the referenced 
project. The samples are certified to meet the requirements of the National 
Environmental Laboratory Accreditation Conference Standards. Copies of this report 
and supporting data will be retained in our files for a period of five years in the event 
they are required for future reference. Any samples submitted to our laboratory will 
will be retained for a maximum of thirty (30) days from the date of this report unless 
other arrangements are requested. 

If there are any questions about the report or the services performed during this project, 
please call Paradigm at (910) 350~1903. We will be happy to answer any questions or 
concerns which you may have. 

Thank you for using Paradigm Analytical Labs for your analytical services. We look 
forward to working with you again on any additional analytical needs which you may have. 

ytical Laboratories, Inc. 

N.C. Certification #481 S.C. Certification #99029 
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PARP 'IJGM ANALYTICAL LAHUH.AlUH.11<~:"'1, lNL. 
:.;;:::::· 

Client Sample ID: DMW-1 Filtered 

Client Project ID: 02106 Wetzig 

Lab Sample ID: G211-1704-1A 

Lab Project ID: G211-1704 

Batch ID: 3232 

Metals Result RL 

Arsenic BQL 0.010 
Chromium BQL 0.0100 

Comments 
BQL = Below Quantitation Limits 
DF =Dilution Factor 
J = Between MDL and RL 

Results for Metals 

OF Units 

10 MG/L 
1 MG/L 

Analyzed By: PSW 

Date Collected: 5/24/2004 15:17 

Date Received: 5/25/04 

Matrix: Water 

Method Date 
Analyzed 

6020 5/28/04 
60108 5/27/04 

c, 
Reviewed By:'&(~ 

2 of 7 
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PARt 11IGM ANALYTICAL LABORATORIES INC. 

Client Sample ID: DMW-1 Unfliltered 

Client Project ID: 02106 Wetzig 

Lab Sample ID: G211-1704-2A 

Lab Project ID: G211-1704 

Batch ID: 3232 

Metals Result RL 

Arsenic BQL 0.0100 
Chromium BQL 0.0100 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

OF Units 

10 MG/L 
1 MG/L 

Analyzed By: PSW 

Date Collected: 512412004 15:17 

Date Received: 5/25/04 

Matrix: Water 

Method Date 
Analyzed 

6020 5/28/04 
60108 5/27/04 

Reviewed By:~ 
3 of 7 

N.C. Certification #481 S.C. Certification #99029 



PAR~ 'IJGM ANALYTICAL LABORATORrns. INC. 

Client Sample ID: DMW-2 Filtered 

Client Project ID: 02106 Wetzig 

Lab Sample ID: G211-1704-3A 

Lab Project ID: G211-1704 

Batch ID: 3232 

Metals Result RL 

Arsenic BQL 0.0100 
Chromium BQL 0.0100 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

Analyzed By: 

Date Collected: 

Date Received: 

Matrix: 

OF Units Method 

10 MG/L 6020 
1 MG/L 60108 

PSW 

5/24/2004 16:46 

5/25/04 

Water 

Date 
Analyzed 

5/28/04 
5/27/04 

Reviewed By: £W 
4 of 7 

N .C. Certification #481 S.C. Certification #99029 



PARft f)IGM ANALYTICAL LABORATORIES. INC. 

Client Sample ID: DMW-2 Unfiltered 

Client Project ID: 02106 Wetzig 

Lab Sample ID: G211-1704-4A 

Lab Project ID: G211-1704 

Batch ID: 3233 

Metals Result RL 

Arsenic BQL 0.0100 
Chromium BQL 0.0100 

Comments 
BQL = Below Quantitation Limits 
DF = Dilution Factor 
J = Between MDL and RL 

Results for Metals 

OF Units 

10 MG/L 
MG/L 

Analyzed By: PSW 

Date Collected: 5/24/2004 16:46 

Date Received: 5/25/04 

Matrix: Water 

Method Date 
Analyzed 

6020 5/28/04 
60108 5/27/04 

Reviewed By~ 
5 of 7 

N .C. Certification #481 S.C. Certification #99029 



PARADIGM ANALYTICAL LABORATORIE~, INC. 

List of Reporting Abbreviations 
and Data Qualifiers 

B = Compound also detected in batch blank 

BQL = Below Quantitation Limit 

DF = Dilution Factor 

Dup = Duplicate 

E = Estimated concentration, exceeds calibration range. 

J = Estimated concentration, below calibration range and above MDL 

LCS(D) =Laboratory Control Spike (Duplicate) 

MDL = Method Detection Limit 

MS(D) =Matrix Spike (Duplicate) 

PQL = Practical Quantitation Limit 

RL = Reporting Limit 

RPO = Relative Percent Difference 

mg/kg= milligram per kilogram, ppm, parts per million 

ug/kg = micrograms per kilogram, ppb, parts per billion 

mg/L =milligram per liter, ppm, parts per million 

ug/L =micrograms per liter, ppb, parts per billion 

% Rec = Percent Recovery 

% soilds = Percent Solids 

Special Notes: 

1) Metals and mercury samples are digested with a hot block, see the standard 
operating procedure document for details. 

2) Uncertainty for all reported data Is less than or equal to 30 percent. 

N.C. Certification #481 S.C. Certification #99029 
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PARADIGM ANALYTICAL LABORATORIES, INC. 
5500 Business Drive, Wilmington, NC 28405 Chain-of Custody Record & Analytical Request 
Phone: (910)-350-1903 FAX: (910)-350-1557 
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APPENDIX VI 

AQUIFER TEST CALCULATIONS 

THE CLARK GROUP 



PROJECT: it/i;T516~ Y/±GHf'::i COMPUTED BY: ~\;J_m_1~-----

SHEET OF 1...- CHECKED BY: £ · C \- frtVL 

DATE:~~~~~­

DATE: jb f 1CJ f o*2 



PROJECT: !NC"TSt6- YkHTS COMPUTED BY: 

SHEET -z_ 0 F 'L. CHECKED BY: S' , c.. L i4t4L 

DATE:~~~~~­

DATE: (0II1t12~ 
DESCRIPTION: _H_c.l=ll~i ~Zo=N~~~, ft~'---G-~"~ft~&~J.~flf~il=w~lt~IB~-~fl.~~r==lo_c~J~V~E~L~<>~C.~1 t_i,__~c=· A~L<~v~c,....(t .... ·~rr~o~N~-~D~t::~~ €._- P __ 1.v~i;.~"''-_t-~-------
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} '''';':if ::>,;...:·-·· ----------------------------------.. 
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C>.O 

TOTAL POROSITIES AND DARCIAN PORE FACTORS 
USED TO CALCULATE EFFECTIVE POROSITIES FOR 

CALCULATING GROUNDWATER VELOCITIES 

y 

11 

IN'CTS (G- J 1}<1175 ( 6 H111A ... ow ?.-u,,;e) 

10 

k&.iJB6.N'Wti6.i..TW::@d.l'M'Mif&tlfWI&faI!t!ftt&WisobB%rMM6.8ifstfttmtk@iirnJ 
CLAY 

SILT 

SAND 

GRAVEL 

SAND & GRAVEL MIXES 

GLACIAL TILL 

9 8 7 

45-50 SANDSTONE 5·30 

3 5-50 LIMESTONE/DOLOMITE 1-20 

25-40 SHALE 0-10 

25-40 FRACTURED CRYSTALLINE ROCK 0-10 

10-35 VESICULAR BASALT 10-50 

10-25 DENSE. SOLID ROCK < 1 

6 5 4 3 

n, = n X d 

WHERE : 

n
0 

= EFFECTIVE POROSITY 

n = TOTAL POROSITY 

d = DARCIAN PORE FACTOR 

x 
2 

10·A (FROM CALCULATED AVERAGE K VALUE IN FT./SEC.) K:. f. !2~ x tO-~·- .. ~. I") 

- A-~ ' · "/_(:, 
LET '" A " = THE II ON THE X AXIS. THEN, POINT OF INTERSECTION ON CURVE = Y AXIS = VALUE FOR d. 

REV . 10/99 

CLARK ENVIRONMENTAL SERVICES, P.C. 



1.0 

\ - ' ,,. 

0 .9 

0 .8 
"O 

a: 
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0 .7 I-
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0 .6 a: 
0 
0.. 

z 
::! 0.5 
(.) 
a: 
<! 
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0.4 

0 .3 

0.2 

0.1 

0.0 

TOTAL POROSITIES AND DARCIAN PORE FACTORS 
USED TO CALCULATE EFFECTIVE POROSITIES FOR 

CALCULATING GROUNDWATER VELOCITIES 

CLAY 45-50 SANDSTONE 6·30 

SILT 35·50 LIMESTONE/DOLOMITE 1-20 

SAND 25-40 SHA°LE 0·10 

GRAVEL 25-40 FRACTURED CRYSTALLINE ROCK 0-10 

SAND & GRAVEL MIXES 10-35 VESICULAR BASALT 10-50 

GLACIAL TILL 10·25 DENSE. SOLID ROCK < 1 

y 

n. = n X d 

WHERE : 

n
0 

= EFFECTIVE POROSITY 

n = TOTAL POROSITY 

d c DARCIAN PORE FACTOR 

x 
11 5 3 7 4 10 8 6 9 2 

/<..: '). .J'I..( J< ,0 - 1 P-y,...._,°'r\ 

- ft:.. l.j.S:f 
10·A (FROM CALCULATED AVERAGE K VALUE IN FT./SEC.) 

LET "A" = THE# ON THE X AXIS. THEN, POINT OF INTERSECTION ON CURVE = Y AXIS = VALUE FOR d. 

REV. 10/99 

CLARK ENVIRONMENTAL SERVICES, P.C. 
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o Measured data 

Bouwer-Rice straight line 

0 0 

I I 
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Time (min) 

Aquifer Parameters by the Bouwer and Rice Slug Test 

Hydraulic Conductivity (ft/min): 

Transmissivity (sq ft/min): 

l.94e-004 

5.82e-003 

60.0 

WETSIG YACHTS MW7 RECOVERY TEST(EARLY DATA) 
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o Measured data 

Bouwer-Rice straight line 

Time (min) 

36.0 48.0 

Aquifer Parameters by the Bouwer and Rice Slug Test 

Hydraulic Conductivity (ft/min): 

Transmissivity (sq ft/min): 

2.18e-006 

6.54e-005 

60.0 

WETSIG YACHTS MW7 RECOVERY TEST(MIDDLE DATA) 
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o Measured data 

Bouwer-Rice straight line 

0 0 
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Aquifer Parameters by the Bouwer and Rice Slug Test 

Hydraulic Conductivity (ft/min): 

Transrnissivity (sq ft/min): 
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l.43e-005 

60.0 

WETSIG YACHTS MW7 RECOVERY TEST(LATE DATA) 
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Bouwer-Rice straight line 

Time (min) 

Aquifer Parameters by the Bouwer and Rice Slug Test 

Hydraulic Conductivity (ft/min): 

Transmissivity (sq ft/min): 

4.08e-005 

l .63e-003 

WETSIG YACHTS MW8 RECOVERY TEST (EARLY DATA) 
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Bouwer-Rice straight line 

Aquifer Parameters by the Bouwer and Rice Slug Test 

Hydraulic Conductivity (ft/min): 

Transmissivity (sq ft/min): 

2.lle-006 

8.44e-005 

WETSIG YACHTS MW8 RECOVERY TEST (LATE DATA) 
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Bouwer-Rice straight line 

Time (min) 

Aquifer Parameters by the Bouwer and Rice Slug Test 

Hydraulic Conductivity (ft/min): 

Transmissivity (sq ft/min): 

2.29e-005 

6.88e-004 

WETSIG YACHTS MW9 RECOVERY TEST (EARLY DATA) 
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WETSIG YACHTS MW9 RECOVERY TEST (MIDDLE DATA) 
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WETSIG YACHTS MW9 RECOVERY TEST (LATE DATA) 
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SE1000C 
Environmental Logger 

07/23 14:14 

Unit# 80000 Test 12 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.D. 02106 

Reference 100.000 
Linearity 0.070 
Scale factor 15. 700 
Offset 0.080 
Delay mSEC 50.000 

Step 0 07/21 15:38:27 

Elapsed Time INPUT 
------------ ---------

0.0000 101.915 

0.0033 101.910 
0.0066 101.910 
0.0100 101.910 
0.0133 101.910 
0.0166 101.910 
0.0200 101.910 
0.0233 101.910 
0.0266 101.910 
0.0300 101.910 
0.0333 101.910 
0.0366 101.910 
0.0400 101.910 
0.0433 101.910 
0.0466 101.910 
0.0500 101.910 
0.0533 101.915 
0.0566 101.910 
0.0600 101.910 
0.0633 101.910 
0.0666 101.915 
0.0700 101.910 
0.0733 101.910 
0.0766 101.910 

WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW8 

Page 1 of 5 

CLARK ENVIRONMENTAL SERVICES, P.C. 



0.0800 101.910 

0.0833 101.915 

0.0866 101.915 

0.0900 101.915 

0.0933 101.915 

0.0966 101.915 

0.1000 101.915 

0.1033 101.915 

0.1066 101.915 

0.1100 101.915 

0.1133 101.915 

0.1166 101.915 

0.1200 101.915 

0.1233 101.915 

0.1266 101.915 

0.1300 101.910 

0.1333 101.910 

0.1366 101.915 

0.1400 101.915 

0.1433 101.915 

0.1466 101.915 

0.1500 101.915 

0.1533 101.915 
0.1566 101.915 

0.1600 101.915 

0.1633 101.915 

0.1666 101.915 
0.1700 101.915 

0.1733 101.915 

0.1766 101.915 

0.1800 101.915 

0.1833 101.915 
0.1866 101.915 

0.1900 101.915 

0.1933 101.915 

0.1966 101.915 

0.2000 101.915 

0.2033 101.915 
0.2066 101.915 
0.2100 101.915 

0.2133 101.915 

0.2166 101.915 

0.2200 101.915 

0.2233 101.915 

0.2266 101.910 
0.2300 101.910 

0.2333 101.910 
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0.2366 
0.2400 
0.2433 
0.2466 
0.2500 
0.2533 
0.2566 
0.2600 
0.2633 
0.2666 
0.2700 
0.2733 
0.2766 
0.2800 
0.2833 
0.2866 
0.2900 
0.2933 
0.2966 
0.3000 
0.3033 
0.3066 
0.3100 
0.3133 
0.3166 
0.3200 
0.3233 
0.3266 
0.3300 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 

101.905 
101.905 
101.910 
101.900 
101.885 
101.875 
101.865 
101.855 
101.840 
101.831 
101.821 
101.806 
101.796 
101.786 
101.771 
101.761 
101.751 
101.741 
101.731 
101.716 
101.707 
101.697 
101.687 
101.677 
101.667 
101.652 
101.642 
101.632 
101.622 
101.612 
101.558 
101.503 
101.449 
101.399 
101.344 
101.295 
101.245 
101.196 
101.151 
101.101 
101.067 
101.032 
100.997 
100.967 
100.933 
100.903 
100.873 
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0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 

100.838 
100.809 
100. 779 
100.749 
100.719 
100.690 
100.665 
100.635 
100.610 
100.581 
100.556 
100.526 
100.501 
100.476 
100.452 
100.427 
100.402 
100.377 
100.352 
100.332 
100.308 
100.283 
100.263 
100.015 
99.836 
99.717 
99.622 
99.533 
99.464 
99.419 
99.394 
99.379 
99.364 
99.330 
99.310 
99.300 
99.285 
99.290 
99.290 
99.285 
99.285 
99.285 
99.285 
99.280 
99.280 
99.280 
99.285 
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6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 
10.0000 

99.290 
99.290 
99.290 
99.300 
99.310 
99.315 
99.320 
99.325 
99.325 
99.325 
99.325 
99.325 
99.330 
99.325 
99.325 
99.325 
99.325 
99.325 
99.325 
99.325 
99.325 
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SE1000C 
Environmental Logger 

07/23 14:11 

Unit# 80000 Test 11 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
l.D. 02106 

Reference 100.000 
Linearity 0.070 
Scale factor 15. 700 
Offset 0.080 
Delay mSEC 50.000 

Step 0 07/21 14:57:19 

Elapsed Time INPUT 
------------ ---------

0.0000 101.920 
0.0033 101.915 
0.0066 101.915 
0.0100 101.920 
0.0133 101.915 
0.0166 101.920 
0.0200 101.920 
0.0233 101.920 
0.0266 101.920 
0.0300 101.920 
0.0333 101.920 
0.0366 101.920 
0.0400 101.920 
0.0433 101.920 
0.0466 101.920 
0.0500 101.920 
0.0533 101.920 
0.0566 101.920 
0.0600 101.920 
0.0633 101.920 
0.0666 101.920 
0.0700 101.920 
0.0733 101.920 
0.0766 101.920 
0.0800 101.920 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW9 

0.0833 101.920 
0.0866 101.920 
0.0900 101.920 

0.0933 101.920 
0.0966 101.920 
0.1000 101.920 
0.1033 101.920 

0.1066 101.920 
0.1100 101.920 
0.1133 101.920 
0.1166 101.920 
0.1200 101.920 
0.1233 101.920 

0.1266 101.920 

0.1300 101.920 
0.1333 101.920 
0.1366 101.920 
0.1400 101.930 
0.1433 101.920 
0.1466 101.920 
0.1500 101.915 
0.1533 101.910 
0.1566 101.905 
0.1600 101.900 
0.1633 101.895 
0.1666 101.890 
0.1700 101.880 
0.1733 101.875 
0.1766 101.870 
0.1800 101.865 
0.1833 101.860 
0.1866 101.855 
0.1900 101.850 
0.1933 101.845 
0.1966 101.840 
0.2000 101.835 
0.2033 101.831 
0.2066 101.826 
0.2100 101.821 
0.2133 101.816 
0.2166 101.811 
0.2200 101.806 
0.2233 101.801 
0.2266 101.796 
0.2300 101.791 
0.2333 101.786 
0.2366 101.781 

101.766 

Page 2 of 5 

CLARK ENVIRONMENTAL SERVICES, P.C. 'ij7 



WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW9 

0.2433 101.756 
0.2466 101.751 
0.2500 101.741 
0.2533 101.736 

0.2566 101.731 

0.2600 101.726 

0.2633 101.731 
0.2666 101.736 
0.2700 101.731 
0.2733 101.721 
0.2766 101.711 
0.2800 101.697 
0.2833 101.692 
0.2866 101.687 
0.2900 101.682 
0.2933 101.677 
0.2966 101.677 
0.3000 101.687 
0.3033 101.682 
0.3066 101.677 
0.3100 101.672 
0.3133 101.667 
0.3166 101.662 
0.3200 101.657 
0.3233 101.652 
0.3266 101.647 
0.3300 101.642 
0.3333 101.637 
0.3500 101.617 
0.3666 101.592 
0.3833 101.563 
0.4000 101.543 
0.4166 101.523 
0.4333 101.498 
0.4500 101.473 
0.4666 101.454 
0.4833 101.429 
0.5000 101.409 
0.5166 101.384 
0.5333 101.364 
0.5500 101.339 
0.5666 101.320 
0.5833 101.300 
0.6000 101.280 
0.6166 101.260 
0.6333 101.240 
0.6500 101.220 
0.6666 101.201 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW9 

0.6833 101.181 
0.7000 101.161 
0.7166 101.146 

0.7333 101.126 
0.7500 101.111 
0.7666 101.096 
0.7833 101.082 

0.8000 101.067 

0.8166 101.057 
0.8333 101.042 
0.8500 101.032 
0.8666 101.017 
0.8833 101.007 
0.9000 100.992 
0.9166 100.982 
0.9333 100.967 
0.9500 100.958 
0.9666 100.948 
0.9833 100.933 
1.0000 100.923 
1.2000 100.774 
1.4000 100.665 
1.6000 100.571 
1.8000 100.491 
2.0000 100.417 
2.2000 100.357 
2.4000 100.303 
2.6000 100.258 
2.8000 100.223 
3.0000 100.189 
3.2000 100.159 
3.4000 100.134 
3.6000 100.114 
3.8000 100.094 
4.0000 100.079 
4.2000 100.065 
4.4000 100.055 
4.6000 100.045 
4.8000 100.035 
5.0000 100.030 
5.2000 100.025 
5.4000 100.020 
5.6000 100.015 
5.8000 100.010 
6.0000 100.005 
6.2000 100.000 
6.4000 99.995 
6.6000 99.995 
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6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 
10.0000 

99.990 
99.990 
99.990 
99.985 
99.980 
99.980 
99.980 
99.980 
99.980 
99.975 
99.975 
99.975 
99.975 
99.975 
99.975 
99.975 
99.970 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
DRAWDOWN TEST RAW DATA FOR MW? AND DW1 

SE1000C 
Environmental Logger 

07/23 14:01 

Unit# 80000 Test 8 

Setups: INPUT 1 INPUT 2 

Type Level (F) Level (F) 
Mode TOC Surface 
1.D. 02106 99130 

Reference 100.000 100.000 

Linearity 0.060 0.070 

Scale factor 15.080 15.680 

Offset 0.150 0.080 

Delay mSEC 50.000 50.000 

Step 0 07/21 11:07:54 

Elapsed Time INPUT 1 INPUT 2 
------------ --------- ---------

0.0000 110.910 99.781 

0.0033 111.020 99.766 

0.0066 111.111 99.756 

0.0100 110.483 99.746 

0.0133 111.921 99.741 

0.0166 111.940 99.731 

0.0200 112.007 99.721 

0.0233 112.400 99.716 
0.0266 112.826 99.711 

0.0300 113.042 99.711 

0.0333 113.114 99.706 

0.0366 113.290 99.701 

0.0400 113.904 99.696 
0.0433 113.928 99.686 
0.0466 114.129 99.681 
0.0500 113.980 99.676 
0.0533 114.105 99.666 
0.0566 114.315 99.666 
0.0600 114.565 99.661 
0.0633 114.828 99.656 

0.0666 114.952 99.651 

0.0700 115.259 99.651 
0.0733 115.560 99.646 
0.0766 115.723 99.641 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
DRAWDOWN TEST RAW DATA FOR MW? AND DW1 

0.0800 116.206 99.636 

0.0833 116.838 99.631 

0.0866 117.183 99.626 

0.0900 117.493 99.626 

0.0933 117.828 99.621 

0.0966 118.269 99.621 

0.1000 118.517 99.616 

0.1033 119.000 99.611 

0.1066 119.039 99.611 

0.1100 119.383 99.607 

0.1133 119.574 99.602 

0.1166 119.718 99.602 

0.1200 120.019 99.602 

0.1233 120.010 99.602 

0.1266 120.158 99.597 

0.1300 120.263 99.592 

0.1333 120.622 99.592 

0.1366 120.755 99.592 

0.1400 120.918 99.587 

0.1433 120.985 99.587 

0.1466 121.262 99.587 

0.1500 121.434 99.587 

0.1533 121.678 99.587 

0.1566 121.678 99.587 

0.1600 122.070 99.582 

0.1633 122.061 99.582 

0.1666 122.462 99.582 

0.1700 122.524 99.582 

0.1733 122.859 99.582 

0.1766 122.830 99.582 

0.1800 122.935 99.582 

0.1833 123.007 99.582 

0.1866 123.298 99.582 

0.1900 123.083 99.582 

0.1933 123.408 99.577 

0.1966 123.207 99.582 

0.2000 123.580 99.582 

0.2033 123.485 99.582 

0.2066 123.733 99.587 

0.2100 124.096 99.592 

0.2133 124.149 99.592 

0.2166 124.101 99.592 

0.2200 124.345 99.592 

0.2233 124.445 99.587 

0.2266 124.450 99.592 

0.2300 124.278 99.597 

0.2333 124.497 99.592 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
DRAWDOWN TEST RAW DATA FOR MW? AND DW1 

0.2366 124.598 99.592 

0.2400 124.779 99.592 

0.2433 124.970 99.597 

0.2466 125.142 99.597 

0.2500 125.118 99.597 

0.2533 125.157 99.602 

0.2566 125.052 99.597 

0.2600 125.142 99.602 

0.2633 125.023 99.602 

0.2666 125.267 99.602 

0.2700 125.300 99.607 

0.2733 125.453 99.607 

0.2766 125.405 99.602 

0.2800 125.481 99.607 

0.2833 125.505 99.602 

0.2866 125.692 99.607 

0.2900 125.801 99.607 

0.2933 125.935 99.607 

0.2966 125.973 99.607 

0.3000 126.222 99.611 

0.3033 126.083 99.611 

0.3066 126.293 99.611 

0.3100 126.260 99.611 

0.3133 126.456 99.611 

0.3166 126.351 99.611 

0.3200 126.585 99.611 

0.3233 126.389 99.611 

0.3266 126.570 99.611 

0.3300 126.317 99.611 

0.3333 126.594 99.611 

0.3500 123.470 99.616 

0.3666 123.098 99.621 

0.3833 122.801 99.621 

0.4000 122.567 99.626 

0.4166 122.247 99.626 

0.4333 121.917 99.626 

0.4500 121.458 99.626 

0.4666 121.143 99.626 

0.4833 120.990 99.626 

0.5000 120.755 99.626 

0.5166 120.454 99.626 

0.5333 120.206 99.621 

0.5500 119.947 99.621 

0.5666 119.660 99.621 

0.5833 119.431 99.621 

0.6000 119.144 99.621 

0.6166 118.890 99.621 
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0.6333 118.843 

0.6500 118.646 

0.6666 118.541 

0.6833 118.426 

0.7000 118.331 

0.7166 118.139 

0.7333 118.010 

0.7500 117.891 

0.7666 117.747 

0.7833 117.618 

0.8000 117.441 

0.8166 117.321 

0.8333 117.288 
0.8500 117.249 

0.8666 117 .178 

0.8833 117.073 

0.9000 116.948 

0.9166 116.785 

0.9333 116.814 

0.9500 116.800 

0.9666 116.852 

0.9833 116.943 

1.0000 117.015 

1.2000 112.764 

1.4000 111.456 
1.6000 110.905 
1.8000 110.689 

2.0000 110.651 
2.2000 110.665 

2.4000 110.752 
2.6000 110.915 
2.8000 111.025 

3.0000 111.130 

3.2000 111.216 

3.4000 111.638 

3.6000 111.906 

3.8000 111.935 
4.0000 112.012 

4.2000 112.064 

4.4000 112.160 

4.6000 112.433 

4.8000 112.797 
5.0000 112.908 

5.2000 113.185 

5.4000 113.267 

5.6000 113.425 

5.8000 113.262 

WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
DRAWDOWN TEST RAW DATA FOR MW? AND DW1 

99.616 
99.616 
99.621 
99.616 
99.616 
99.611 
99.611 
99.587 
99.557 
99.527 
99.482 
99.447 
99.413 
99.388 
99.358 
99.343 
99.328 
99.313 
99.303 
99.293 
99.288 
99.283 
99.278 
99.258 
99.278 
99.263 
99.273 
99.268 
99.044 
98.985 
98.980 
98.995 
99.005 
99.025 
99.030 
99.034 
99.039 
99.034 
99.044 
99.044 
99.049 
99.044 
99.044 
99.044 
99.044 
99.044 
99.049 
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WETSIG YACHT COMPANY 

WILMINGTON, NC 
CES PROJECT NO. 02106 

DRAWDOWN TEST RAW DATA FOR MW? AND DW1 

6.0000 113.358 99.044 

6.2000 113.659 99.044 

6.4000 113.736 99.049 

6.6000 113.726 99.044 

6.8000 113.717 99.049 

7.0000 113.765 99.049 

7.2000 114.119 99.049 

7.4000 114.210 99.044 

7.6000 114.244 99.044 

7.8000 114.378 99.044 

8.0000 114.325 99.049 

8.2000 114.450 99.049 

8.4000 114.579 99.049 

8.6000 114.588 99.044 

8.8000 114.617 99.044 

9.0000 114.756 99.049 

9.2000 114.655 99.049 

9.4000 114.684 99.049 

9.6000 114.928 99.049 

9.8000 114.938 99.044 

10.0000 114.856 99.049 

12.0000 113.832 98.567 

14.0000 112.994 98.562 

16.0000 112.764 98.552 

18.0000 111.974 98.552 

20.0000 109.477 98.547 

22.0000 110.646 98.542 

24.0000 110.134 98.552 

26.0000 110.234 98.527 

28.0000 109.913 98.517 

30.0000 110.488 98.517 

32.0000 110.852 98.522 

34.0000 110.339 98.517 

36.0000 110.177 98.502 

38.0000 109.803 98.507 

40.0000 109.463 98.502 

42.0000 109.055 98.502 

44.0000 108.753 98.497 

46.0000 109.093 98.502 

48.0000 109.199 98.497 

50.0000 109.165 98.507 

52.0000 108.988 98.497 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW? AND DW1 

SE1000C 
Environmental Logger 

07/23 14:06 

Unit# 80000 Test 9 

Setups: INPUT 1 INPUT 2 

Type Level (F) Level (F) 
Mode TOC Surface 
l.D. 02106 99130 

Reference 100.000 100.000 

Linearity 0.060 0.070 

Scale factor 15.080 15.680 

Offset 0.150 0.080 

Delay mSEC 50.000 50.000 

Step 0 07/21 12:04:59 

Elapsed Time INPUT 1 INPUT 2 
------------ --------- ---------

0.0000 107.957 98.487 

0.0033 100.000 98.497 

0.0066 100.000 98.492 

0.0100 106.288 98.497 

0.0133 106.547 98.492 

0.0166 107.108 98.492 

0.0200 107.410 98.487 

0.0233 108.484 98.492 

0.0266 109.458 98.497 

0.0300 109.860 98.492 

0.0333 110.479 98.502 

0.0366 110.742 98.502 

0.0400 110.594 98.870 

0.0433 110.833 98.592 

0.0466 110.847 98.761 

0.0500 111.327 98.612 

0.0533 111.001 98.950 

0.0566 111.724 98.661 

0.0600 111.844 98.736 

0.0633 112.663 98.786 

0.0666 112.433 98.821 

0.0700 113.444 98.865 

0.0733 113.147 98.910 

0.0766 114.244 98.955 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW? AND DW1 

0.0800 113.645 99.000 

0.0833 115.244 99.039 

0.0866 114.813 99.079 

0.0900 116.063 99.109 

0.0933 115.359 99.149 

0.0966 116.713 99.184 

0.1000 115.895 99.214 

0.1033 116.771 99.248 

0.1066 116.067 99.288 

0.1100 117.273 99.403 

0.1133 117.053 99.258 

0.1166 117.537 99.348 

0.1200 117.341 99.358 

0.1233 118.297 99.408 

0.1266 117.249 99.418 

0.1300 118.455 99.452 

0.1333 117.958 99.467 

0.1366 118.737 99.487 

0.1400 118.345 99.502 

0.1433 118.713 99.522 

0.1466 118.819 99.537 

0.1500 118.981 99.557 

0.1533 118.962 99.567 

0.1566 119.134 99.582 

0.1600 119.627 99.597 

0.1633 119.120 99.611 

0.1666 119.689 99.626 

0.1700 119.680 99.621 

0.1733 119.809 99.656 

0.1766 119.359 99.651 

0.1800 120.124 99.671 

0.1833 120.320 99.676 

0.1866 120.072 99.686 

0.1900 120.421 99.691 

0.1933 119.794 99.706 

0.1966 120.588 99.711 

0.2000 120.316 99.721 

0.2033 120.521 99.726 

0.2066 119.866 99.736 

0.2100 120.564 99.741 

0.2133 120.253 99.751 

0.2166 120.435 99.756 

0.2200 120.311 99.761 

0.2233 120.449 99.766 

0.2266 120.411 99.771 

0.2300 120.540 99.776 

0.2333 120.488 99.786 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW7 AND DW1 

0.2366 120.110 99.786 

0.2400 120.583 99.796 

0.2433 120.631 99.801 

0.2466 120.373 99.801 

0.2500 120.459 99.805 

0.2533 120.139 99.810 

0.2566 120.378 99.815 

0.2600 119.885 99.820 

0.2633 120.727 99.820 

0.2666 120.579 99.825 

0.2700 120.832 99.830 

0.2733 120.808 99.830 

0.2766 121.095 99.835 

0.2800 120.712 99.840 

0.2833 121.286 99.840 

0.2866 120.904 99.845 

0.2900 121.238 99.845 

0.2933 120.612 99.850 

0.2966 121.081 99.850 

0.3000 120.875 99.850 

0.3033 121.128 99.855 

0.3066 120.851 99.855 

0.3100 121.363 99.860 

0.3133 121.214 99.860 

0.3166 121.415 99.865 

0.3200 121.128 99.865 
0.3233 121.664 99.870 

0.3266 121.410 99.870 

0.3300 121.817 99.870 

0.3333 121.344 99.875 

0.3500 116.441 99.880 
0.3666 116.168 99.890 

0.3833 116.067 99.895 

0.4000 116.139 99.900 
0.4166 116.020 99.905 

0.4333 115.756 99.910 

0.4500 115.565 99.910 

0.4666 115.325 99.915 
0.4833 115.182 99.915 

0.5000 114.991 99.920 
0.5166 114.833 99.920 
0.5333 114.612 99.920 
0.5500 114.426 99.925 
0.5666 114.473 99.925 
0.5833 114.574 99.925 
0.6000 114.531 99.925 
0.6166 114.608 99.925 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW? AND DW1 

0.6333 114.679 99.930 

0.6500 114.598 99.930 

0.6666 114.516 99.930 

0.6833 114.718 99.930 

0.7000 114.828 99.930 

0.7166 114.555 99.930 

0.7333 114.608 99.930 

0.7500 114.694 99.930 

0.7666 114.531 99.935 

0.7833 114.655 99.935 

0.8000 114.406 99.935 

0.8166 114.627 99.935 

0.8333 114.636 99.935 

0.8500 114.684 99.935 

0.8666 114.502 99.935 

0.8833 114.761 99.935 

0.9000 114.746 99.935 

0.9166 114.713 99.935 

0.9333 114.722 99.940 

0.9500 114.354 99.940 

0.9666 114.684 99.940 

0.9833 114.627 99.940 

1.0000 114.430 99.940 

1.2000 109.467 99.945 

1.4000 107.626 99.950 

1.6000 106.782 99.950 

1.8000 106.173 99.950 

2.0000 106.029 99.950 

2.2000 108.288 99.955 

2.4000 109.314 99.955 

2.6000 109.338 99.955 

2.8000 109.319 99.955 

3.0000 109.209 99.955 

3.2000 109.184 99.955 

3.4000 109.266 99.955 

3.6000 109.433 99.960 

3.8000 109.544 99.960 

4.0000 109.707 99.965 

4.2000 110.100 99.965 

4.4000 110.191 99.965 

4.6000 110.263 99.965 

4.8000 110.526 99.965 

5.0000 110.857 99.970 

5.2000 110.948 99.970 

5.4000 110.972 99.970 

5.6000 111.173 99.970 

5.8000 111.288 99.965 
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WETSIG YACHT COMPANY 
WILMINGTON, NC 

CES PROJECT NO. 02106 
RECOVERY TEST RAW DATA FOR MW? AND DW1 

6.0000 111.446 99.965 

6.2000 111.427 99.965 

6.4000 111.485 99.970 

6.6000 111.681 99.970 

6.8000 111.940 99.965 

7.0000 111.897 99.970 

7.2000 112.074 99.970 

7.4000 112.084 99.970 

7.6000 112.180 99.970 

7.8000 112.270 99.970 

8.0000 112.630 99.970 

8.2000 112.721 99.975 

8.4000 112.711 99.975 

8.6000 112.726 99.970 

8.8000 112.994 99.970 

9.0000 113.104 99.970 

9.2000 112.999 99.970 

9.4000 113.008 99.970 

9.6000 113.152 99.975 

9.8000 113.281 99.975 

10.0000 113.219 99.975 

12.0000 111.806 99.975 

14.0000 111.121 99.975 

16.0000 110.785 99.980 

18.0000 109.913 99.975 

20.0000 109.367 99.980 

22.0000 109.036 99.980 

24.0000 108.513 99.975 

26.0000 108.173 99.975 

28.0000 108.130 99.985 

30.0000 108.063 99.980 
32.0000 107.909 99.985 

34.0000 107.732 99.980 

36.0000 107.439 99.980 

38.0000 107.454 99.985 

40.0000 107.209 99.985 

42.0000 106.772 99.985 

44.0000 106.327 99.990 
46.0000 106.149 99.985 

48.0000 107.113 99.990 

50.0000 107.578 99.985 

52.0000 106.988 99.985 
54.0000 106.801 99.985 
56.0000 106.816 99.990 
58.0000 107.132 99.990 

60.0000 107.055 99.985 
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International Chemical Safety Cards 

ARSENIC ICSC: 0013 

ARSENIC 
Grey arsenic 

Metallic arsenic 
As 

Atomic mass: 74.9 
CAS # 7440-38-2 
RTECS # CG0525000 
ICSC # 0013 
UN# 1558 
EC# 033-001-00-X 

TYPES OF A CUTE HAZARDS/ 

I I 
FIRST AID/ HAZARD/ PREVENTION 

EXPOSURE SYMPTOMS FIRE FIGHTING 

I 
I Comb,,.i;blo G;"' olfo6"1;,,g °' NO open !lames. NO contact with Powder, water spray, foam, carbon 

FIRE strong oxidizers. NO contact with dioxide. toxic fumes (or gases) in a fire. 
hot surfaces. 

Risk of fire and explosion is slight if Prevent deposition of dust; closed 

I I 
EXPLOSION 

in the form of fine powder or dust system, dust explosion-proof 
when exposed to hot surfaces or electrical equipment and lighting. 
!lames. 

I EXPOSURE I 
lA VOID ALL CONTACT! I IN ALL CASES CONSULT A 

DOCTOR! 

Cough. Diarrhoea. Shortness of Closed system and ventilation. Fresh air, rest. Artificial respiration 

• INHALATION breath. Sore throat. Vomiting. if indicated. Refer for medical 
Weakness. Grey skin. attention. 

I· SKIN !!Redness. I Protective gloves. Protective Remove contaminated clothes. Rinse 
clothing. skin with plenty of water or shower. I 

EllRcd•>0" I°' oyc pmtoct;o,, ;,, comb;,,,,1;0,, First rinse with plenty of water for 
several minutes (remove contact : w;u, b•·oo1b;,,g pmtoc1;0,, ;fpowdcc. 
lenses if easily possible), then take to s 
a doctor. 

Diarrhoea. Nausea. Sore throat. Do not eat, drink, or smoke during Rinse mouth. Induce vomiting 

• INGESTION 
Unconsciousness. Vomiting (further work. Wash hands before eating. (ONLY IN CONSCIOUS 
see Inhalation). PERSONS!). Refer for medical 

attention. 

I SPILLAGE DISPOSAL II STORAGE II PACKAGING & LABELLING I 
Evacuate danger area! Sweep spilled Provision to contain e!lluent from fire Do not transport with food and feedstuffs. 
substance into sealable containers. extinguishing. Separated from strong T symbol 
Carefully collect remainder, then remove to oxidants, acids, halogens, food and R: 23125 
safe place. Do NOT let this chemical enter feedstuffs. Well closed. Keep in a well- S: ( 1/2-)20/21-28-45 
the environment (extra personal protection: ventilated room. UN Hazard Class: 6.1 
complete protective clothing including self- UN Packing Group: II 
contained breathing apparatus). Marine pollutant. 

I SEE IMPORTANT INFORMATION ON BACK I 
Prepared in the context of cooperation between the International Programme on Chernica) Safety & the Commission of I 

ICSC: 0013 the European Conununities 0 !PCS CEC 1993 I 
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International Chemical Safety Cards 

ARSENIC ICSC: 0013 

PHYSICAL STATE; APPEARANCE: ROUTES OF EXPOSURE: 
I ODOURLESS, BRITTLE, GREY, METALLIC- The substance can be absorbed into the body by 

LOOKING CRYSTALS. inhalation of its aerosol, through the skin and by 
M ingestion. 

PHYSICAL DANGERS: 
p INHALATION RISK: 

Evaporation at 20°C is negligible; a harmful 
0 CHEMICAL DANGERS: concentration of airborne particles can, however, be 

Upon heating, toxic fumes are formed. Reacts reached quickly. 
R violently with strong oxidants and halogens causing 

fire and explosion hazard. Reacts with nitric acid, hot EFFECTS OF SHORT-TERM EXPOSURE: 
T sulfuric acid. Toxic arsine gas may be formed in The substance irritates the eyes, the skin and the 

contact with acid or acidic substances and certain respiratory tract. The substance may cause effects on 
A metals, such as galvanized or light metals. the circulatory system, nervous system, kidneys and 

gastrointestinal tract, resulting in convulsions, kidney 
N OCCUPATIONAL EXPOSURE LIMITS (OELs): impairment, severe hemorrhage, losses oftluids, and 

TL V: ppm; 0.0 I mg/m3 (as TWA) Al (ACGIH 1994- electrolytes, shock and death. Exposure may result in 
T 1995). death. The effects may be delayed. Medical 

observation is indicated. 

EFFECTS OF LONG-TERM OR REPEATED 
D EXPOSURE: 

Repeated or prolonged contact with skin may cause 
A dermatitis. Repeated or prolonged contact may cause 

skin sensitization. The substance may have effects on 
T the mucous membranes, skin, kidneys, liver, resulting 

in neuropathy, pigmentation disorders, perforation of 
A nasal septum and tissue lesions. This substance is 

carcinogenic to humans. 

PHYSICAL 

I 
Sublimation point: 613°C Solubility in water: none 

PROPERTIES Relative density (water= I): 5.7 

ENVIRONMENT A LI The substance is toxic to aquatic organisms. It is strongly advised not to let the chemical enter into the 
DAT A environment because it persists in the environment. 

NOTES I 
The substance is combustible but no !lash point is available in literature. Depending on the degree of exposure, periodic medical 
examination is indicated. Do NOT take working clothes home. Refer also to cards for specific arsenic compounds, e.g., Arsenic 
pentoxide (ICSC II 0377), Arsenic trichloridc (ICSC II 0221 ), Arsenic trioxide (ICSC II 0378), Arsine (ICSC II 0222). 

I ADDITIONAL INFORMATION I 
II 

I ICSC: 0013 
~1 !PCS, C:EC:, 1993 

ARSENIC I 

IMPORTANT 
LEGAL NOTICE: 

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use 
which might be made of this information. This card contains the collective views of the IPCS Peer Review 
Committee and may not reflect in all cases all the detailed requirements included in national legislation on the 
subject. The user should verify compliance of the cards with the relevant legislation in the countty of use. 
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International Chemical Safety Cards 

CHROMIUM 

CAS # 7440-47-3 
RTECS # GB4200000 
ICSC # 0029 

CHROMIUM 
Chrome 

(powder) 
Cr (metal) 

Atomic mass: 52.0 

HAZARD/ PREVENTION 
EXPOSURE SYMPTOMS 

ICSC: 0029 

FIRST AID/ 
FIRE FIGHTING 

TYPES OF ACUTE HAZARDS/ I I 
:====:::==~!:===:==:::::!:==========!1 

I I 
Combustible if in very fine No open flames if in powder In case of fire in the 

FIRE powder. Gives off initating or fonn. smrnundings: all extinguishing 
toxic fumes (or gases) in a fire. agents allowed. 

~:====:::==========::=====L_I 
Finely dispersed particles fonn Prevent deposition of dust; 

EXPLOSION explosive mixtures in air. closed system, dust explosion­
proof electrical equipment and 
lighting. 

'--~~~~~~~~~~--' 

I I PREVENT DISPERSION OF I I 
EXPOSURE DUST! STRICT HYGIENE! 

::======:;:========::========a 

I• INHALATIONllCough. I Local ~xhaust or breathing 'Fresh air, rest. I 
. .. . protect10n. . . 

• SKIN 
]

Redness. I Protective gloves. Remove contaminated clothes. 
Rinse skin with plenty of water 
or shower. Refer for medical 
attention. 

::========================:~====================:::::::::::: 

• EYES IRednc" I Food,;e]d. 

I ~ INGESTION II I Do not eat, drink, or smoke 
. .. . during work. 

First rinse with plenty of water 
for several minutes (remove 
contact lenses if easily possible), 
then take to a doctor. 

,,Rinse mouth. 

I SPILLAGE DISPOSAL 

Vacuum spilled mate1ial. Carefully 
collect remainder, then remove to safe 
place (extra personal protection: P2 
filter respirator for hannful particles). 

II~ ======S=T=O=RA==G=E======~l~I ====p=1=~=~=E=L=GL=I~=NG=G=&====~I 

I I 
ICSC: 0029 

Fireproof. Separated from strong 
oxidants. 

SEE IMPORT ANT INFORMATION ON BACK 

Prep"red in the context of cooperntion between the Intenwtion"I Progrnmme on Chemic"! S"fety & the 
Commission of the Europe"n Communities<(? !PCS CEC 1993 
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International Chemical Safety Cards 

CHROMIUM ICSC: 0029 

PHYSICAL ST ATE; APPEARANCE: ROUTES OF EXPOSURE: 
I STEEL GREY LUTROUS METAL. The substance can be absorbed into the body by 

inhalation of its aerosol and by ingestion. 
M PHYSICAL DANGERS: 

Dust explosion possible if in powder or INHALATION RISK: 
p granular fonn, mixed with air. Evaporation at 20°C is negligible; a hannful 

0 CHEMICAL DANGERS: 
concentration of airborne particles can, 
however, be reached quickly when dispersed. 

Reacts violently with strong oxidants such as 
R hydrogen peroxide, causing fire and explosion EFFECTS OF SHORT-TERM EXPOSURE: 

hazard. Reacts with diluted hydrochloric and 
T sulfuric acids. Incompatible with alkalis and 

alkali carbonates. EFFECTS OF LONG-TERM OR 
A REPEATED EXPOSURE: 

OCCUPATIONAL EXPOSURE LIMITS Repeated or prolonged contact may cause skin 
N (OELs): sensitization. 

T 
TL V: ppm; 0.5 mg/m 3 (as TWA) (ACGIH 
1994-1995). 

D 

A 

T 

A 

PHYSICAL Boiling point: 2642°C Relative density (water= l): 7.14 
PROPERTIES Melting point: I 900°C Solubility in water: none 

ENVIRONMENTAL 
DATA 

NOTES I 
Explosive limits are unknown in literature. Depending on the degree of exposure, periodic medical examination is 
indicated. 

I ADDITIONAL INFORMATION I 
I II 
I ICSC: 0029 

'0 !PCS, CEC, 1993 
CHROMIUM I 

IMPORTANT 
LEGAL 

NOTICE: 

Neither the CEC or the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible 
for the use which might be made of this infonnation. This card contains the collective views of the 
IPCS Peer Review Committee and may not retlect in all cases all the detailed requirements included 
in national legislation on the subject. The user should verify compliance of the cards with the 
relevant legislation in the country of use. 
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