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1.0 INTRODUCTION 

As part of the U. S . Navy Comprehensive Long-Term Environmental Action Navy Program, the 

following Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work 

Plan has been prepared by EnSafeIAUen and Hoshall @/A&I.f) for Zones A and B at Naval Base 

Charleston (NAVBASE). This work plan addresses sampling and analysis requirements specific 

to sites within Zones A and B and is intended to be used in conjunction with the 

Final Comprehensive RFI Work PIan (August 30, 1994) prepared for NAVBASE. Each Solid 

Waste Management Unit (SWMU) and Area of Concern (AOC) to be investigated within 

Zones A and B is described in Appendix A and located on Figure 1-1. 

1.1 Environmental Setting 

Physiography 

Zones A and B are in the western most portion of NAVBASE, bordered by a Southern Railroad 

spur and Avenue D to the west, the Cooper River to the east, the Controlled Industrial Area and 

Building 234 to the south, and Hess Oil, Inc. property to the north. Noisette Creek divides 

Zones A and B. Figure 1-2 identifies the boundaries for Zones A and B in relation to 

NAVBASE boundaries and the remaining investigative zones. 

Geologic and Hydrogeologic Information 

The local and regional geologic/hydrogeologic characteristics are described in Volume II, 

Sections 1.2 through 1.5 of the Final Comprehensive RFI Work Plan. The potential direction 

of groundwater flow for Zones A and B is to the Cooper River. However, groundwater could 

flow toward Noisette Creek in localized areas on both sides of the creek. Due to past and 

present activities, surface soils within Zones A and B have been reworked throughout the yein. 

However, most of Zones A and B are native soil comprised of fine-grained silts, silty sands, and 

clays. A small portion of the northern section of Zone B is not native soil, as shown on 

Figure 1-3. This area was fded with dredge material from the Cooper River between 1918 

and 1920. 
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Climatology 

The climatological setting of NAVBASE is described in Volume I., Section 1.6 of the 

Final Compreherxsive RFI Work Plan. 

1.2 Investigative Strategy 

The proposed investigative approach for each site was developed in accordance with the overall 

investigative strategy p~sented in Section 2, Volume I, Firuzl Comprehensive RFI Work Plan, 

emphasizing a fast-track cleanup program. 

Centd to this idea is a phased approach to data collection that will ultimately identlfy 

constituents of potential concern (COPCs) (if present), define nature and extent of any 

contamination, and provide data collection for a corrective measures study (CMS). To meet 

these objectives, sampling methods and locations discussed in this work plan are designed to be 

as complete as possible. 

If the proposed sampling efforts do not achieve this goal, sampling will continue until sufficient 

data are obtained. In order to determine the need for additional sampling not specified in this 

work plan, data collected under this plan will be evaluated regarding potential human h d t h  

impacts expressed as preliminary remedial goals (PRGs), ecological risk, and technical 

requirements' for a CMS. For some chemicals, additional information regarding background 

concentrations will be required, necessitating onsite and offsite data collection. Background 

concentrations, migration pathways, human and ecological receptors, and PRGs are discussed 

in Section 1, Volume IU of the Final Comprehensive RFI Work Plan. Sampling will continue 

until the extent of contamination is determined, which is defined herein as the horizontal and 

vertical area in which concentrations of COPCs in the investigated media are above either PRGs 

or background concentrations, whichever is appropriate. Methods for calculating background 

in organics and inorganics will be handled outside of the Zones A and B Work Plan. 

Background determination is discussed hrther in the Baseline Risk Assessment Work Plan. 
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The zone-specific work plans outline the data collection process for each S W  and AOC in 

the particular zones. The Final Comprehensive RFI Work Plan discusses how these data wiLl be 

used to fuKi the investigation goals. An RFI Report and Baseline Risk Assessment (BRA) will 

be generated when each zone investigation concludes, and a frnal RFI Report and f d  BRA will 

. address NAVBASE as a single entity once all zone investigations are completed. 

The proposed schedule for conducting the investigation for Zones A and B is included in the 

Corrective Action Management PIan (April 2 1,1995) prepared for the NAVBASE RFI. Activity 

scheduling during the investigation for Zones A and B will be closely coordinated with 

the Navy, U.S. Environmental Protection Agency (USEPA) Region IV, and South Carolina 

Department of Health and Environmental Control (SCDHEC). 

1.3 Other Relevant Investigations 

Because the Zones A and B investigation is part of a larger investigative strategy, some 

pathways included for investigation in Volume III of the Final Comprehensive RFI Work Plan 

that may be relevant to Zones A and B will be considered in other zone investigations. 

Sediment and surface water sampling of Noisette Creek to measure potential impact will 

be addressed in the Zone J investigation. Additionally, Phase I assessments of the 

ecologically sensitive areas within NAVBASE were conducted within the Zone J 

investigation. Figure 1-4 indicates the areas within Zones A and B that were idenMied 

by the Zone J study. 

The sewer systems will be addressed in the Zone L investigation. 
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Groundwater flow and hydrology are dependent upon basewide conditions. Information 

gathered in this investigation will contribute to groundwater characterization of individual 

sites within Zones A and B, and will attempt to build a conceptual model of groundwater 

processes across both zones. For purposes of this work plan, all "shallow wells" will 

be completed at a depth of approximately 15 feet, and all "deep wells" will be to the top 

of the Cooper Marl, approximately 50 feet bgs. 

Because most of Zones A and B is native soil, it may be feasible, once the analytical data 

have been reviewed, to designate some onsite areas as q~sen ta t ive  of background. An 

offsite investigation to determine background concentrations for some chemicals relevant 

to the Zones A and B Work Plan may be conducted as outlined in the Final 

Comprehensive RFI Work Plan. 
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2.0 SWMU and AOC-SPECIFIC INVESTIGATORY APPROACH 

The SWMUs and AOCs in Zones A and B requiring either a Confirmatory Sampling 

Investigation (CSI) or RFI activities, as determined in the RCRA Facility Assessment (RFA) 

(June 1995), are presented in the following sections and shown on the Proposed Sampling 

Locations Map which follows as Figure 2-1. Table A (found in Appendix A) is a reference 

indicating the location of each site within Zones A and B, the proximity to existing structures, 

and the respective site investigative approach as proposed by the RFA. The sites identified 

represent all known hazardous waste activity that has occurred in Zones A and B. The 

systematic grid sampling plan outlined in Section 3 was established with the purpose of 

identifying potential contamination from any sites not found in the RFA process and to collect 

data for the background evaluation. One site listed in the RFA is not covered in this work plan. 

SWMU 40, Building 1640 DRMO, is an active regulated facility that will undergo RCRA 

closure when its operations cease. 

Radiological Potential 

The Charleston Naval Shipyard (CNSY) Radiological Control Office has determined there are 

a number of sites within Zones A and B that have a low potential for radioactivity. CNSY will 

perform detailed radiological surveys at these locations and document that radioactive materials 

have been removed. This process may be independently verified by the USEPA and SCDHEC. 

These surveys are described in separate work p h s  and reports. 

Contractor sampling at any point within Zones A and B shall not proceed until applicable Navy 

radiological verification surveys have been completed at the sampling location. As sampling is 

scheduled, and prior to sampling at any point in Zones A and B, contact the CNSY General 

Survey Project Superintendent to determine if the verification surveys have been completed. 

Once the completion of surveys has been verified, no gamma screening will be required for 

samples taken in the verified areas. CNSY will support EnSafe/AUen & Hoshall (E/A&H) 

sampling ~chedu1es.b~ adjusting survey schedules with reasonable advanced notification. 
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2.1 SWMU 1, DRMO Storage, and SWMU 2, Lead Contamination Area 

SWMU 1 was used by the Defense Reutilization and Marketing Office (DRMO) to store 

property turned in from local m e d  forces activities. The property includes some products 

which could not be reutilized by other commands and were consequently classified as waste. 

Those which were considered hazardous waste were storsd until the early 1990s in a covered 

storage shed formerly known as Building 1617. SWMU 1 has received certification of 

health-based risk clean closure for soils. Documentation of this action is included as 

Appendix B. Because S W  1 is located within the boundaries of S W  2, the RFI will be 

conducted concurrently with the SWMU 2 RFI. 

SWMU 2 consists of salvage bin No. 3 and the adjacent paved ground surface. The area was 

used to store recovered lead from lead-acid submarine batteries from the mid-1960s until 1984. 

Electrodes and associated internal metallic components were removed from the battery jars in 

the battery electrolyte treatment area, SWMU 5 in Zone E. Recovered materials were then 

placed on a railcar and tmsferred to the DRMO area for storage and eventual sale to a salvage 

contractor. Extensive sampling has been conducted at SWMU 2, and the site has been 

designated for an RFI because of the lead concentrations detected in surrounding media. Due 

to contaminant migration via surface water runoff, the investigation for SWMU 2 has been 

expanded to cover a large area. This area also includes SWMU 1. Topographic data collected 

prior to paving activities in 1994 at the site are included as Appendix C. This information was 

used to add arrows to Figure 2-2 that indicate the approximate direction of surface water runoff. 

Table 2-1 describes both sites. 
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2.1.1 Previous Investigations 

Previous investigations of SWMU 1 culminated in the certification of clean closure for soils of 

the DICMO Storage Shed. However, documentation is not available to verify that sampling for 

the closure certification was conducted in a manner that provides data that is acceptable for risk 

assessment procedures. 

T.bla 2.1 
S W U  1 d & W U  2 

Sics Dwaiprian 

M u n b  ' Desaiplj~n Maarirlr of Cono#n P o t u d d  F k t h ~ m y 8 ~  

Therefore, additional samples were collected to corroborate the results of the earlier sampling 

event. In the autumn of 1993, this codmatory sampling was conducted in the vicinity of 

SWMU 1. Two soil borings, with two samples each, and one groundwater location were 

sampled for the complete TCUTAL list. Locations of the sampling points are shown on 

SWMU 1 DRMO 
Storage Area 

SWMU 2 
Lead Conemination 
Area 

Notea: 

' Described in the RCRA Facility Assessment, August 1987. 
Pathways scheduled for sampling are bold. 

T h ~ s  site is the location of a former DRMO 
Storage Shed, w h ~ c h  included the storage 
of both nonhazardous and hazardous 
waste. The storage shed was a wood 
framed and roofed structure that was 
destroyed by Hurricane Hugo. The floor, 
which remalns rn place, cons16ts of asphalt 
paved, and unpaved areas. Hazardous 
wastes were stored in  containers and 
segregated according to type. No spills at 
the site were documented. SWMU 1 has 
been designated for an RFI.' 

This site consists of salvage bin No. 3 and 
the surrounding area, which is paved. 
Lead dust from the recovery operations 
was released to  the salvage bin by 
handling. Routine activities (vehicular 
traffic) in the DRMO yard area and natural 
processes (wind and storm water flow) 
have caused an area of lead contamination 
estimated to cover approximately 6 acres.' 

VOCs, 
Hydrazine, 
Metals, and 

Hazardous waste 
characteristics 

Lead-acid batteries 

Sol 
Soil Gas 
Sediment 
Groundwater 
Surface Water 

S d  
Sediment 
Gmundwatu 
Surface Water 
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Figure D-2, and the analytical information is summarized in Table D-2. Also, the analytical 

reports from the 1993 sampling are included in Appendix E. 

Extensive soil, sediment, and groundwater samphg has been conducted to delineate the extent 

of contamination migrating from SWMU 2. According to the Final Contamination md Erposure 

Assessment for the Lead Contmarmnannanon within the DRMO (October, 1986), 71 soil samples were 

collected from the DRMO site; 35 samples consisted of surficial soil (surface to 6 inches) and 

the remaining 36 samples were collected at various depth intervals from 10 separate soil borings 

(total depths of 7.5 feet to 10 feet bgs). The locations of the samples are shown on Figure D-1, 

and the data are provided in Table D-la. 

The lead concentrations in the surficial soil varied from less than 1.3 to 371,000 milligrams 

per kilogram (mglkg). Lead concentmtions were greatest in the area adjacent to and in front 

(north) of the former battery storage bin. The concentrations decrease significantly (10 to 

100 mglkg) over a distance of several hundred feet south of the bin area. Site activities 

apparently had spread lead contamination over a large area, estimated at 6 acres. Additionally, 

storm water runoff had spread contamination along a surface drainage route immediately south 

and west of the bin area, toward the storm water catch basin at the east end of Building 1608A. 

Soil borings were installed to characterize the vertical extent of lead contamination in the soil. 

The results indicate that the lead contamination is primarily confimed to the surface soil. The 

lead concentration for each sample depth interval averaged over all 10 borings was as follows: 

Depth Interval Lead Contamination (mgl kg) 

Surface to 0.5 feet 16,103 

3 to 4.5 feet 255 

6 to 7.5 feet 274 

8.5 to 10 feet 509 
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Additionally, extraction procedure toxicity tests were conducted on two soil samples with the 

highest total lead concentrations, SS-26 (371,000 mglkg) and SS-28 (107,000 mglkg). The 

leachate produced from the testing contained lead concentrations above the regulatory limit of 

5 milligmms per liter (mgIL), 60.8 mg1L and 113 mg/L, respectively. Any soil above 5 mg/L 

would be characterized as hazardous waste, if removed. 

Ambient air sampling was also conducted during the contamination and exposure assessment for 

lead contamination within DRMO. Samples were taken outdoors, in the materials stomge shed 

area, and indoors, in 7 buildings within the DRMO site. The results of the ambient air sampling 

are listed in Table C-lb. The measured ambient air lead concentrations did not exceed 

Occupational Safety and Health Administmtion (OSHA), National Institute for Occupational 

Safety and Health (NIOSH), or American Conference of Governmental Industrial Hygienists 

(ACGIH) recommended occupational criteria (30 to 50 micrograms per cubic meter). 

In the fall of 1993, another sampling event was conducted to investigate both soil and 

groundwater near this SWMU. This investigation was also conducted to investigate the effects 

of Hurricane Hugo in 1989 on the distribution of contamination. Twenty-three soil brings and 

six shallow monitoring wells were installed. Additionally, 11 sediment samples were collected 

from the Cooper River and the storm sewer system. These data are summarized in Table D-2 

and shown oh Figure D-2. Also, the analytical reports are provided in Appendix E. 

The total lead concentration in these surface soil samples ranged from 1 to 1,400 mglkg, and 

the subsurface soil range was 1.4 to 40 mglkg. The sediment samples collected from the 

Cooper River upstream and downstream of the site, and at storm sewer outfalls, contained 

detectable concentrations of lead (3.7 to 47 mglkg). The sediment samples from the storm 

sewer contained much higher concentrations (86 to 1,000 mgikg). Also, one groundwater 

sample from monitoring well CNSY-02-05 contained detectable concentrations of lead 
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(910 micrograms per liter bg/L]). However, lead was not detected in the sample collected from 

the monitoring well between the site and the river (CNSY-02-03). 

The pH readings taken during collection of the groundwater samples were as follows: 

Well Number pH (2 gals.) pH (4 gals.) pH (6 gals.) 

CNSY-02-01 6.26 5.98 5.87 

CNSY -02-02 6.15 6.25 6.25 

CNSY-02-03 6.35 6.31 6.29 

CNSY-02-04 6.76 6.68 6.63 

CNSY-02-05 5.43 5.46 5.89 

CNSY-02-06 4.89 4.61 4.54 

The volumes indicate amount of water purged prior to each pH reading. AU data was collected 

on November 15, 1993. Low pH levels increase the solubility of metals in groundwater. 

2 .I .2 Treatment Alternatives 

As outlined in the overall sampling strategy presented in the Final Comprehensive RFI 

Work P h ,  treatment alternatives are being identified for the sites likely to q u i r e  remedial 

action. Data collection efforts will support evaluating these alternatives. Tables F-1 and F-2 

(Appendix F) list the treatment alternatives for groundwater and soillsediment, respectively. 

Alternatives presented here are for preliminary evaluation only. If contaminants are present at 

concentrations requiring remediation, a CMS will be undertaken to identrfy feasible treatment 

alternatives. 

2.1.3 Data Gaps 

Available ana1ytux.l data supports the clean closure certification for soil recommended by the 

health-based risk assessment for SWMU 1. Additional soil and groundwater samples will be 

collected to confirm that no contamination exceeding PRGs exists at SWMU 1. 
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The extensive data that already exist for SWMU 2 indicate migmtion of lead dust from this site. 

To ensure data collection efforts are sufficient to meet the stated investigation objectives, the 

following data gaps have been identifled and will be resolved: 

• There are insufficient data to fully delineate the extent of contamination. 

There are insuff~cient data to support a detailed evaluation of treatment alternatives, if 

necessary. The two primary sampling events conducted onsite revealed varying ranges 

of lead concentrations. Further sampling is necessary to verify the maximum lead 

concentrations in the impacted soil. 

2.1.4 Potential Receptors 

Potential receptors of exposure to contaminants include current land users, such as NAVBASE 

persqnnel, and any future users this area may support. Data will be generated during the RFI 

to determine the level of risk to the entire spectrum of current and potential users, including any 

highly sensitive individuals, who might be exposed through invasive or noninvasive activities at 

both SWMU 1 and SWMU 2. 

The only known activity associated with S W  2 is storage of reclaimed lead. Potential 

receptors would likely be workers involved with any invasive activity bringing them in direct 

contact with subsurface contaminants. The Cooper River is potentially subject to receiving 

contaminated surface water runoff and groundwater discharges, resulting in exposure to 

biological receptors other than humans. 

There is an area of localized groundwater contamination in the immediate vicinity of the lead 

storage bin. Considering the shallow depth to groundwater, generally less than 4 feet bgs, site 

workers could also be subject to accidental ingestion or dermal exposure to contaminated 

groundwater in this area. 
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2.1.5 Objective 

For SWMU 1,  the objective of the proposed field investigation is to assess the results of earlier 

sampling efforts for both soil and groundwater. The area is within the greater area affected by 

lead contamination by SWMU 2 and will be included in whatever action is taken to affect 

closure of that unit. 

For S W M U  2, the objective of the proposed field investigation is to fill the identified data gaps 

by delineating the horizontal and vertical extent of the soil, sediment, and groundwater 

contamination at SWMU 2. The area has been sampled extensively as discussed in 

Section 2.1.1, and this effort will be used to further delineate the extent of contamination. 

Delineating the extent of contamination should identify any onsite point sources for lead 

contamination to enter the Cooper River. This information will be necessary for the ecological 

survey that is covered in the Zone J work plan. Data collection efforts will support technical 

evaluation of identified treatment alternatives. 

2.1.6 Screening Alternatives 

No screening alternatives are planned because this effort is chiefly designed to further delineate 

the extent of lead contamination throughout the SWMU 2 area. However, all soil boring 

samples will be screened for VOCs with a photoionization detector (PID). If the presence of 

chlorinated compounds are suspected, a flame ionization detector (FJD) will be used instead. 

All screening results will be recorded in field notebooks and boring logs. 

2.1.7 Sampling and Analysis Plan 

To fuKi the RFI objectives, site-specific sampling and analysis requirements have been 

proposed. One soil boring is proposed for SWMU 1, and 29 soil brings are proposed for 

characterizing S W M U  2. In order to assess previous &ta collected for these sites, 10% of the 

former sampling locations will be resampled. The SWMU 1 soil boring and seven of the 

SWMU 2 soil borings are proposed to resample areas of interest. These locations were selected 
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to cover the entire horizontal extent of former sampling and to cover a large range of lead 

concentrations in the earlier data (3.7 to 48,600 ppm). Two former sediment sample locations 

will also be resampled during this investigation. 

The remaining 22 soil boring sample locations were selected to verify the maximum 

concentration of lead in impacted soils, and to further define the extent of contaminant migmtion 

from the site. 

Additionally, this sampling effort will investigate contamination due to current storage onsite. 

Surface water runoff enters a stom sewer catch basin approximately 100 feet southwest and 

topographically downgradient of the lead storage bin. This area has, not been characterized by 

previous sampling efforts, and two of the borings are proposed for this area. 

Based upon water level measurements from the 1993 investigation, groundwater flows east 

towards the Cooper River at a gradient of 0.0085 feet per foot. No velocity data is available 

at this time. The velocity calculations for Zone H indicate a range from 0.017 to 0.0012 feet 

per day in the shallow aquifer. However, the groundwater velocity at this site (native soil) could 

differ from Zone H (dredge spoils) because of the differences in the soil matrices. 

Groundwater' will be addressed by redeveloping and sampling the six existing monitoring wells 

in the vicinity of these sites. Because one of the monitoring wells will be sampled during the 

investigation of SWMU 38, only five groundwater samples are fisted for this investigation. 

However, data from all six monitoring wells will be reviewed by NAVBASE, SCDHEC, and 

USEPA to determine whether additional wells are needed to define the extent of groundwater 

contamination. 

Samples will be collected at two depths for each of the 30 soil borings, surface (0 to 1 foot) and 

subsurface (3 to 5 feet). Each proposed sampling location is illustrated on Figure 2-2. 
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Table 2-2 summarizes the types of samples to be collected at SWMU 2 and the analytical 

parameters. All sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan 

(August 30, 1994). 

Tat140 2-2 
~ w M U l d S W N I U 2  

Sampling Plan 

*.bix 

Soil (0-1 ' bgs) 

Soil (3-5' bgs) 

Sediment 

Groundwater 
(Shallow well) 

i Engi-ing Parameters: 

Selected soil samples will be tested for permeability, grain size, porosity, total organtc carbon (TOC), and cation 
exchange capacity (CEC). 

Notee: 

Groundwater rnon~toring wells will be sampled quarterly for one year. 

The quantities presented are estimated numbers of samples believed to be needed to fulfrll the objectives of the 
investigation. Expansion may be necessary to  meet the stated objectives. 

All analyses will be performed per SW-846 except where other methods are specified. Data Quality Objective (DQO) 
Level Ill analyses will be performed as specified in  final Comprehensive RFI Work Ran, with a minimum of 10  percent 
duplicates anaiyzed for all Appendrx 1X constituents at DUO Level IV. The sample quantities presented do not include 
qual~ty assurancelquality control (QAIQC) samples. 

QuurMy I Anrlyr= 

30 

3 0  

2 

5 

Metals for all eamples. 

SWMU 1 samples will also be analyzed 
for VOCs, SVOCs, Pesticides, PCBs, and 
Cyanide. 
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2.2 SWMU 38, MisceUaneous Storage, North of Building 1605 

SWMU 38 is the site of a former storage yard associated with Buildings 1605 and 1604 for 

approximately 50 years. Little is known about the materials previously stored onsite, which is 

near the northern boundary of NAVBASE. The Hess Oil, Inc., tank f m  is adjacent to this 

boundary. Therefore, the CSI designated for this site will also assess potential petroleum 

releases from the offsite tanks. 

The boundary of SWMU 38 was reduced in this work plan to encompass the specific area 

formerly used for the storage of empty drums. The remaining area depicted in the RFA has 

only been used for the storage of wooden pallets, boats, and automobiles. Storage of these items 

would not be expected to result in simcant releases to the environment. Table 2-3 describes 

SWMU 38. 

2.2.1 Previous Iovestigations 

This site has not been investigated previously. However, as part of an investigation of 

SWMU 2, a monitoring well was installed in 1993 to the south of SWMU 38. This well 

(CNSY-02-04) was analyzed for metals, and the results were below the respective method 

detection limits. 

T d o  2-3 
ewMU 98 

Site bmdpfhn 

Matarirk of PotmW 
lvumhw Conorn 

SWMU 38 
Miscellaneous 
Storage, North of 
Building 1606 

Notes: 

Described in the final RCRA Facility Assessment, Volume 11, June 6, 1995. 
Pathways scheduled for sampling are bold. 

This site is a former storage area for unknown materiels. 
The gravel storage area, bordered by a chain-link fence, 
originally belonged to the supply department and later 
became part of the DRMO. The DRMO used the aite to 
store empty drums. It ie north of Building 1605, near the 
northern boundary of NAVBASE. The Hese Oil, Inc., tank 
farm is close to this site.. 

VOCs 
SVOCs 
Metals 
PCBs 

So11 
Soil Gas 
Groundwatew 
Air 
Surface water 
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2.2.2 Treatment Alternatives 

Because there are no environmental media data, treatment alternatives for this site cannot be 

evaluated. 

2.2.3 DataGaps 

Currently no environmental media data have been coUected at SWMU 38 to characterize the site 

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data 

collection efforts are sufficient to meet the stated investigation objectives, the following data gaps 

have been identified and will be resolved: 

There are no data to establish whether constituents of potential concern (COPCs) are 

present for any of the potential migration pathways. 

No data exist to support a detailed evaluation of treatment alternatives, if necessary. 

2.2.4 Potential Receptors 

Potential receptors that may be exposed to site contaminants include current land users, such as 

NAVBASE personnel, and any future users this area may support following closure. Dab will 

be generated during the investigation to determine the level of risk to the spectrum of current 

and potential-future receptors, including any highly sensitive individuals within the population, 

who may be exposed through invasive or noninvasive activities. Sampling will characterize the 

potential pathways highlighted in Table 2-3. 

Land near S W M U  38 is used for vehicle parking and misceheous stomge.  heref fore, 
vehicular and pedestrian M i c  frequents this area. Potential rwqtors are site workers involved 

with invasive activity, such as utility maintenance, bringing them in direct contact with 

subsurface contaminants- Considering the shallow depth to groundwater, generally less than 
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4 feet bgs, site workers could also be subject to accidental ingestion or dermal exposure to 

contaminated groundwater. 

2.2.5 Objective 

The goal of the CSI is to classify the site as NFI or Rm by using Data Quality Objective @QO) 

Level III or IV data to determine whether COPCs are present. Additionally, data will be 

collected to determine if potential releases from the adjacent Hess Oil tank farm have impacted 

NAVBASE property. If an RFI is requited, the objective of field investigations shall be to fd 

the identified data gaps by delineating the horizontal and vertical extent of any soil and/or 

groundwater contamination as well as the rate of contamination migration at the sites. Data 

collection efforts will also support the technical evaluation of identified remedial options. 

2.2.6 Screening Alternatives 

No sampling has been conducted to determine COPCs; therefore, selecting a screening 

alternative would be premature. If the proposed collection of the high-quality samples is 

inadequate to define the a n d  extent of contamination (if present), the feasibility of employing 

screening methods will be re-evaluated. However, all soil boring samples will be screened for 

VOCs with a PID. If the presence of chlorinated compounds are suspected, a FID will be used 

instead. All screening results will be recorded in field notebooks and boring logs. 

2.2.7 Sampling and Analysis Plan 

To fulFI the CSI objectives, the following site-specific sampling and analysis requirements have 

been proposed for SWMU 38. Table 2-4 summarizes the types of samples to be collected and 

the analytical parameters. Four soil borings are proposed to detect the presence of any 

contamination from either SWMU 38 or the Hess Oil tank f m .  Additionally, two shallow 

monitoring wells will be installed: one along the NAVBASE/Hess Oil boundary line, and one 

in the upgradient direction. Additionally, a deep monitoring well will be installed alongside the 

upgradient shallow well. These well locations will provide information regarding potential 
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groundwater contamination from either site. The existing monitoring well downgradient 

(east/southeast) of the site will also be sampled during this investigation. 

Samples will be collected at two depths for each of the soil borings, surface (0 to 1 foot) and 

subsurface (3 to 5 feet). The proposed sampling locations are illustrated on Figure 2-3. All 

sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan (August 30, 1994). 

Tablo 24 
BIMWU 38 md Hrr 01 Tank Fynl 

Sampling PLnr 

MI* 

Soil (0-1' bgs) 

Soil (3-5' bgs) 

Groundwater 
(Shallow well) 

(Deep well) 

Engineering Paramstam: 

Selected soil samples will be tested for permeability, grain size, porosity, total organic carbon (TOCI, and cation 
exchange capacity (CECI. 

Notes: 

Groundwater monitoring wells will be sampled quarterly for one year. 

The quantltlee presented are estimated numbers of samples believed to be needed to  fulfill the objectives of the 
investigation. Expansion may be necessary to  meet the stated objecbves. 

All analyses wall be performed per SW-846 except where other methods are specified. DQO Level Ill analyses will be 
performed as specified in  the Finel Comprehensive RFI Work Wan, with a minimum of 10 percent dupltcates analyzed for 
all Appendix IX constituents at DQO Level 1V. The sample quantities presented do not include QAIQC samples. 

, Quun#y I Andyri* 

4 

4 

3 

1 

VOCs and Semivolattle Organic 
Compounds (SVOCsl w l  Tentat~vely 
Identified Compounds (TICS), Metals, 
Pesticides, and Polychlorinated Biphenyls 
(PCBs). 
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2.3 SWMU 39, Former POL Drum Storage Area, BuiIding 1604 

SWMU 39 is the site of a former storage area for petroleum, oil, and lubricant (POL) drums 

north of Building 1604. This asphalt-paved area is near the northern boundary of NAVBASE. 

The Hess Oil tank farm is adjacent to this boundary. Therefore, the RFI designated for this site 

will also assess potential petroleum releases from the offsite tanks. Table 2-5 describes this 

AOC. 

2.3.1 Previous Investigations 

This site has not been investigated previously. 

T.bk 2-6 
SWMU 3s 

Itd. O w t i o n  

2.3.2 Treatment Alternatives 

Because there are no environmental media data, treatment alternatives for this site cannot be 

evaluated. 

Numbr 

SWMU 39 
Formar POL Drum 
Storage area 

2.3.3 Data Gaps 

Currently, no environmental media data have been co11ected at SWMU 39 to characterize the 

site or to support detailed evaluation of treatment alternatives, if necessary. To ensure data 

collection efforts are sufficient to meet the stated investigation objectives, the following data gaps 

have been identified and will be resolved: 

Notes: 

a Described in the Final RCRA Facility Assessment, Vofume I, June 6, 1995. 
Pathways scheduled for sampling ere bold. 

P m W  
P&t)wv~w* 

So3 
Soil Gas 
Groundwater 
Air 
Surface water 

MatuMs d 
~~ Con#m 

This site is a former storage area for POL drums. 
It is on en asphalt-paved area north of Building 
1604, near the northern boundary of NAVBASE. 
The Hess Oil tank farm is close to this skte.' 

Petroleum, Oils, 
and Lubricants 

(POLS) 
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There are no data to establish whether COPCs are present for any of the potential 

migration pathways. 

No data exist to support a detailed evaluation of treatment alternatives, if necessary. 

2.3.4 Potential Receptors 

Potential receptors that may be exposed to site contaminants include current land users, such as 

NAVBASE personnel, and any future users this area may support following closure. Data will 

be generated during the investigation to determine the level of risk to the spectrum of current 

and potential future receptors, including any highly sensitive individuals within the population 

who may be exposed through invasive or noninvasive activities. Sampling will characterize the 

potential pathways bolded in Table 2-5. 

The majority of the land near SWMU 39 is currently paved and used for both vehicle and 

pedestrian tmflic. Potential receptors are workers involved with any invasive type of activity, 

such as utility maintenance, bringing them in direct contact with subsurface contaminants. 

Considering the shallow depth to groundwater, generally less than 4 feet bgs, site workers could 

also be subject to accidental ingestion or dermal exposure to contaminated groundwater. 

2.3.5 Objective 

The goal of the RFI is to use DQO Level III or IV data to determine whether COPCs are present 

and to determine if potential releases from the adjacent Hess Oil tank farm have impacted 

NAWASE property. The RFI will also fd the identified data gaps by delineating the horizontal 

and vertical extent of any soil andlor groundwater contamination as well as the rate of 

contamination migration at the sites. Data collection efforts will also support the technical 

evaluation of identifled remedial alternatives. 
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2.3.6 Screening Alternatives 

No sampling has been conducted to determine COPCs; therefore, selecting a screening 

alternative would be premature. If the proposed collection of the high-quality samples is 

inadequate to define the areal extent of contamination (if present), the feasibility of employing 

screening methods will be re-evaluated. However, all soil boring samples will be screened for 

VOCs with a PID. If the presence of chlorinated compounds are suspected, a FID will be used 

instead. All screening results will be recorded in field notebooks and boring logs. 

2.3.7 Sampling and Analysis Plan 

To fulfill the RFI objectives, the following site-specific sampling and analysis requirements have 

been proposed. Table 2-6 summarizes the types of samples to be collected and the analytical 

parameters. Ten soil borings, five shallow monitoring wells, and one deep well are proposed. 

The five shallow monitoring wells will be installed to determine if either site has impacted 

surrounding groundwater. Three wells will be installed surrounding SWMU 39 and two wells 

are proposed along the NAVBASE/Hess Oil boundary line. The three wells in the vicinity of 

SWMU 39 cover upgradient, middle, and downgradient locations. A deep well (well pair) is 

proposed for the middle location. The majority of these locations permit access for the drill 

rigs, as four of the locations are unpaved areas adjacent to fence lines. These proposed locations 

are also out of the primary flow of traffic, and they would not require flush-mounting or risk 

being damaged by vehicles. 

Four of the ten proposed soil borings are located in the former storage area to detect the 

presence of contamination, if any, from SWMU 39. Three soil borings, placed along the 

NAVBASE property line, are proposed to detect the presence of potential contamination 

migrating from the Hess Oil tank farm. Three additional soil borings spaced on the gravel area 
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Samples from two depths are proposed for each of the 10 soil brings, surface (0 to 1 foot) and 

subsurface (3 to 5 feet). The proposed sampling locations are illustrated on Figure 2-4. All 

sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan (August 30, 1994). 

t*bl4 2 4  
swff 99 

sampl i iP I8n  

Soil (0-1 ' bgs) 

Soil (3-5' bgs) 

Groundwater 
{Shaltow well) 

(Deep well) 

Engineering Paramstera: 

Selected soil samples will be tested for permeability, grain m e ,  porosity, total organic carbon (TOC), and cation 
exchange capacity (CEC). 

Notes: 

Groundwater monitoring wells will be sampled quarterly for one year. 

The quantities presented are estimated numbers of sample6 belreved to  be needed to  fulfill the objectives of the 
~nvestigation. Expansion may be necessary to meet the stated objectives. 

All analyses will be performed per SW-846 except where other methods are specified. DQO Level Ill analyses will be 
performed as specified i n  the final Comprehensive RFI Work Hen, with a min~mum of TO percent duplicates analyzed for 
all Appendix IX constituents at DQO Level IV. The sample quantities presented do not include ClAlQC samples. 

10 
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VOCs and SVOCs with TICS, Metals, 
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2.4 SWMU 42, Former Asphalt Plant TankslSoiler Plant and AOC 505, Creosote 
Cross-TieIRailroad Ballast Storage Area 

SWMU 42, a CSI site, and AOC 505, an RFI site, include the location of a former asphalt plant 

and the area where new railroad cross-ties were stored prior to installation, and where removed 

railroad ballast was stored during the railroad upgrade projects completed in the late 1960s and 

early 1970s. The area afso includes Building 1803, Golf Course Maintenance Building. The 

sites are bounded by the railroad stomge yard surrounding Building 1614 to the north; 

Noisette Creek to the south, and the Southern Railroad spur to the west. The east side of the 

site roughly follows a rail spur leaving the railtoad storage yard and cuts across the open area 

to Noisette Creek bridge on Avenue D North. Table 2-7 describes these sites. 

- 

Table 2-7 
SWMU 42 a d  AUE 606 

Sit8 D~Qiptlbh 

I '  I M.tPrWr of 
Numb 

SWMU 42 
Former 
Asphslt Plant 
and Tanka 

AOC 506 - 
Creosote 
Cross- 
TklBalIast 
Storage Area 
and Gdf 
C o m e  
Maintomme 
Building 

Notes: 

Described In  the final RCRA Facility Assessment, Volume 11, June 6, 1995. 
Pathways scheduled for sampling are bold. 

D#aiption 

SWMU 42 consrsts of a former asphalt plant site and its 
associated tanks, The unit operated from 1947 until 1962, 
and has since been demolished. Because the unit was taken 
out of service in the early 19608, little information is 
available regarding dimensions, design features, operating 
practices, or waste disposal methods. The site currently 
contalns a concrete rack used to support asphalt-related 
aboveground storage tanks. The unpaved surrounding area 
contalns rock and asphalt debris.' 

AOC 505 consists of Bullding 1803, the former golf course 
maintenance shop, and a nearby area which was used to 
store creosote cross-ties and removed railroad ballast during 
the 1960s and 1970s. Pesttcides used at the golf course 
were handled in Building 1803. The site is currently a 
graveled area contaming a considerable quantity of asphalt 
rubble, traces of tar, and other similar debris. Because 
operations at this unrt were discontinued In  the 19708, little 
information could be located concern~ng the unit's design 
features, actual dates of operation, or operating practices.' 

comun 

VOCs, heavy 
metals, phenolic 

compounds, 
polynuclear 

aromatic 
hydrocarbons 
(PAHs), and 
petroleum 

hydrocarbons. 

VOCs, phenolic 
compounds, 

PAHs, chlorinated 
pesticides and 

herbicides, 
petroleum 

hydrocarbons, and 
heavy metals 

SO# 
Air 
Soil Gas 
Surfacewater 
Groundwat~m 

SOP 
Air 
Soil Gas 
Surfacewater 
G r o d w a t a r  
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2.4.1 Previous Investigations 

These sites have not been investigated previously. 

2.4.2 Treatment Alternatives 

As outlined in the overall sampling strategy presented in the Final Comprehemive RFI 

Work Plan, treatment alternatives are being idenmed for each of the sites likely to require some 

type of remedial action. Data will be collected to support evaluation of these alternatives. 

Table F-1 (Appendix F) lists treatment alternatives for groundwater; Table F-2 lists treatment 

alternatives for soil; and Table F-3 lists treatment alternatives for the presence of soil gas. 

Alternatives presented here are for preliminary evaluation only. If contaminants are present at 

concentrations requiring remediation, a CMS will be undertaken to identify the most feasible 

treatment alternatives. 

2.4.3 Data Gaps 

Currently, no environmental media data have been collected to chamcterize these sites or to 

support a detailed evaluation of treatment alternatives, if necessary. To ensure data collection 

efforts are sufficient to meet the stated investigative objectives, the following data gaps have 

been identified and will be resolved: 

The'nature and extent of impact to environmental media (soil and groundwater) has not 

been defined. 

No data exist to support a detailed evaluation of treatment alternatives. 

2.4.4 Potential Receptors 

Potential receptors that may be exposed to site contaminants include biological receptors in 

Noisette Creek and current land users, such as NAVBASE personnel, and any future users this 

area may support following closure. Data will be generated during the investigation to 
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determine the level of risk to the spectrum of current and potential future receptors, including 

any highly sensitive individuals within the population, who may be exposed through invasive or 

noninvasive activities. Sampling will characterize the potential pathways highlighted in 

Table 2-7. The surface water and sediment pathways will be characterized in the Zone J RFI. 

The railroad ballast system throughout the Charleston Naval Base will be characterized in the 

Zone L REI. 

Land at S W M U  42 and AOC 505 is cumntly used as a contractor mobilization area, with the 

portion within the railroad storage area used for drum storage. The nemainder of the area is not 

used. Potential receptors are workers involved with any invasive type of activity, such as utility 

maintenance, bringing them in direct contact with subsurface contaminants. Considering the 

shallow depth to groundwater, generally less than 4 feet bgs, site workers could also be subject 

to accidental ingestion or dermal exposure to contaminated groundwater. 

The area's utility system and railroad lines may act as a conduit for moving any contaminants 

released in this vicinity, and thus could expose anyone working on these underground systems 

in the general area, as well as providing a contaminant migration route to Noisette Creek or the 

Cooper River. Noisette Creek, and eventually the Cooper River, could receive contaminated 

surface water runoff and groundwater discharges, resulting in exposure to biological reaptors 

other than humans. 

2.4.5 Objective 

The objective of the proposed field investigation is to confim whether contamination is present 

in environmental media. If present, the investigation will delineate the horizontal and vertical 

extent of any soil and/or groundwater contamination. While sediment, soil gas, surface water, 

and underground utility conduits are potential contaminant pathways, initial sampling of these 

matrices is not required to determine if contaminants are present. For SWMU 42, if soil and/or 

groundwater c o n h a t i o n  is identified, then the site will  be designated for a complete RFI to 
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delineate the nature and extent of contamination. For AOC 505, the nature and extent of any 

contamination found will be delineated during this effort. Data collection efforts will support 

technical evaluation of identified treatment alternatives. . - 

2.4.6 Screening Alternatives 

No sampling has been conducted to determine COPCs; therefore, selecting a screening 

alternative would be premature. If the proposed collection of high-quality samples is inadequate 

to define the areal extent of contamination (if present), the feasibility of employing screening 

methods will be reevaluated. 

A PID will be used to qualitatively screen for VOCs in all soil boring samples. If the presence 

of chlorinated compounds are suspected, a mD will be used instead. Results will be recorded 

in the field notes and on boring logs. 

2.4.7 Sampling and Analysis Plan 

To fulfii the CSI objectives and RFI objectives, site-specific sampling and analysis requirements 

have been proposed for SWMU 42 and AOC 505, respectively. Table 2-8 summarizes the types 

of samples to be collected and the analytical parameters. For purposes of sample location, the 

boundaries of both SWMU 42 and AOC 505 have been outlined based upon a review of 

NAVBASE records. 

Three soil brings and three shallow monitoring wells set strategically across the northern 

section of SWMU 42 and four soil borings placed near the railroad ballast in the southern 

portion of SWMU 42 area are proposed to determine if the asphalt plant adversely impacted the 

soil or groundwater in the area. 
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For AOC 505, ten soil borings are proposed across the area to determine the nature and extent 

of any soil contamination from storing of mihad cross-ties and removed ballast. Additionally, 

one shallow monitoring well will be installed in this area to determine the nature and. extent of 

groundwater contamination, if any. Nine soil borings and one shallow monitoring well, used 

to support the AUC 505 investigation, are in the study area where SWMU 42 and AOC 505 

overlap. Data from all borings and groundwater wells will be used to determine the impact by 

identified past facilities and operations throughout the study area. Additionally, data from 

samples proposed within the Zone L Work Plan that are in these areas will be combined with 

data from this investigation. Data from five shallow monitoring wells and seven soil borings 

from the Zone L Work Plan will be included in the report for this site. 

Samples from two depths are proposed for each of the 17 soil borings, surface (0 to 1 foot) and 

subsurface (3 to 5 feet). Proposed sampling locations (including Zone L locations) are illustrated 

on Figure 2-5. All sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan 

(August 30, 1994). 
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T d r  2-8 
SWMU 42 a d  AOG 506 

w i n g  

Soil (0-1 ' bgs) 

Soil (3-5' bgs) 

G roundweter 
(Shallow well) 

Engimwing Paranntwr : 

Selected soil samples will be tested for permeability, grain size, porosity, total organic carbon (TOC), and cation 
exchange capacity {CEC). 

Notem : 

Groundwater monitoring wells will be sampled quarterly for one year. 

The quantities presented are estrmated numbers of samples believed to be needed to  fulfill the objectives of the 
investigation. Expanston may be necessary to meet the stated objectives. 

All analyses will be performed per SW-846 except where other methods are specified. DQO Level Ill analyses will be 
performed as specified i n  the final Comprehensive RFI Work Ran, with a minimum of 10 percent duplicates analyzed 
for all Appendix IX constituents at DQO Level W .  The sample quantities presented do not include QAlQC samples. 
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2.5 SWMU 43, Publications and Printing Plant, Building 1628 

SWMU 43 is Building 1628, the Publications and Printing Plant, which has been in operation 

since 1979. A darkroom and hazardous materials lockers are on the ground floor of the 

building, although no hazardous materials are cumntly stored in the facility. Prior to the 

installation of the lockers, hazardous materials were stored in two areas outside of the building. 

The CSI proposed for SWMU 43 will investigate these areas for potential releases to the 

surrounding soil. Table 2-9 describes this SWMU. 

2.5.1 Previous Investigations 

This site has not been investigated previously. 

Table 2-9 
swll45 

69011 Dwaip6krr 

2.5.2 Treatment Alternatives 

Because there are no environmental media data, treatment alternatives for this site cannot be 

evaluated. 

I 

Notes: 

' Described in the Final RCRA facility Assessment, Volume 11, June 6, 1995. 
Pathways scheduled for sampling are bold. 

1UItuWI of 
Oonarn Number 

SWMU 43 
Pubtiitiotu 
and Printing 
Plant, BuPding 
1628 

PutenW ~.thwayr" Dllr&prion 

The prlmary materials of concern for this SWMU 
ere photograph development chem~cals, 
potentially containing silver. However, 
developing solutions contained numeroue other 
compounds. Based on visual inspection, 
Building 1628 does not pose an environmental 
threat. However, the two  storage areas east of 
the building require investigation.' 

silver-containing 
developing 
solutions, 

lead, chromium, 
acetic acid, ferric 

chloride, and 
potassium 
hydroxide 

Soil 
Soil Gas 
Surface water 
Groundwater 
Air 
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2.6 AOC 506, Building 1629, Flammable Storage Shelter 

AOC 506 is Building 1629, a structure used to store flammable material returned to 

Building 1603, the DRMO Material Turn-In Site. The CSI proposed for AOC 506 will 

investigate adjacent areas for potential releases. Table 2- 1 1 describes this AOC . 

2.6.1 Previous Investigations 

This site has not been investigated previously. 

T a b  2-11 
AOC 606 

Sib D-tion - 

2.6.2 Treatment Alternatives 

Because there are no environmental media data, treatment alternatives for this site cannot be 

evaluated. 

2.6.3 Data Gaps 

Currently no environmental media data have been collected at AOC 506 to characterize the site 

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data 

lumbu 0 - w  

Notw: 

' Described in the Final RCRA Facility Assessment, Volume I/, June 6, 7995. 
Pathways scheduled for sampling are bold. 

M.ari.ls nt -n 

Solvents, paints, 
fuels, and other 

unknown 
flammable 
materials 

AOC 606 
FlamnmMe 
Storage 
Shdter. 
Building 1629 

Potan&& Ptthwapb 

Sol 
Soil Gas 
Surface water 
Groundwater 
Atr 

This sits has been used slnce 1942 to  store 
flammable material returned to  Building 1603. It 
consists of a 21 -foot-by-30-foot concrete pad 
enclosed with a chain-link fence and covered by 
a metal roof. Based on visual inspection, there is 
a second storage shelter to the south of Building 
1629. No containment structures are associated 
with the unit, and a release could impact the 
unpaved adjacent areas.' 
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collection efforts are sufficient to meet the stated investigation objectives, the following data gaps 

have been identified and will be resolved: 

There are no data to establish whether COPCs are present for any of the potential 

migration pathways. 

No data exist to support a detailed evaluation of treatment alternatives, if necessary. 

2.6.4 Potential Receptors 

Potential receptors that may be exposed to site contaminants include current land users, such as 

NAVBASE personnel, and any future users this area may support. Data will be generated 

during the investigation to determine the level of risk to the entire spectrum of current and 

potential future receptors, including any highly sensitive individuals, who might be exposed 

through invasive or noninvasive activities; Sampling will characterize the potential pathways 

highlighted in Table 2-1 1. Also, the Cooper River is approximately 200 feet from this unit and 

the potential exists for exposure to biological receptors other than humans. Characterizing 

potential surface water and sediment contamination in the Cooper River will be addressed in the 

Zone J RFI Work Plan. 

The land near AOC 506 is open, and potential receptors would likely be workers involved with 

any invasive activity bringing them in direct contact with subsurface contaminants. Considering 

the shallow depth to groundwater, generaily less than 4 feet bgs, site workers could also be 

subject to accidental ingestion or dermal exposure to contaminated groundwater. 

2.6.5 Objective 

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level UI or IV data to 

determine whether COPCs are present. If an RFI is required, the objective of field 

investigations shall be to fill the identified data gaps by delineating the horizontal and vertical 
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extent of any soil andlor groundwater contamination as well as the rate of contamination 

migration at the site. Data collection efforts will also support the technical evaluation of 

identified remedial options. 

2.6.6 Screening Alternatives 

No sampling has been conducted to determine COPCs; therefore, selecting a screening 

alternative would be premature. If the proposed collection of the high-quality samples is 

inadequate to define the areal extent of contamination (if present), the feasibility of employing 

screening methods will be reevaluated. However, all soil boring samples will be screened for 

VOCs with a PID. If the presence of chlorinated compounds are suspected, a FID will be used 

instead. All screening results will be recorded in field notebooks and boring logs. 

2.6.7 Sampling and Analysis Plan 

To furdl the CSI objectives, the following site-specific sampling and analysis requirements have 

been proposed. Table 2-12 summarizes the types of samples to be collected and the analytical 

parameters. Four soil boring locations strategically placed around building 1629 and the drum 

storage shelter are proposed to detect the presence of any contamination due to a release from 

AOC 506. Additionally, one shallow monitoring well will be installed in a biased location to 

confirm whether a release to groundwater has occurred. If groundwater contamination is 

detected, additional monitoring wells will be installed. 

Samples will be collected at two depths for each soil boring, surface (0.m 1 foot) and subsurface 

(3 to 5 feet). Each proposed sampling location is illustrated on Figure 2-7. All sampling will 

adhere to the NAVBASE Final Comprehensive RFI Work PZan (August 30, 1994). 
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Tam 812 
AM: SDB 

8.mplhg 
I 

Matrix 

Soil (0-1 ' bgs) 

Soil (3-5' bgs) 

Groundwater 

(Shallow well) 

mineering Pwameters: 

Selected soil samples will be tested for permeability, grain size, porosity, total organic carbon (TOC), and cation 
exchange capacity {CEC). 

Notes: 

Groundwater monitoring wells will be sampled quarterly for one year. 

The quantitres presented are estimated numbers of samples believed to  be needed to fulfill the objecttves of the 
invest~gat~on. Expansion may be necessary to  meet the stated objectives. 

All analyses will be performed per SW-846 except where other methods are specifid. DQ0 Level Ill analyses will be 
performed as specified i n  the final Comprehensive RFI Work Plen, with a minimum of 10 percent duplicates analyzed for 
all Appendix IX constituents at DQO Level IV. The sample quantities presented do not include QAlQC samples. 
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2.7 AOC 507, Oil Storehouse, Former Building 1010 

AOC 507 is former Building 1010, an oiI storehouse on part of the NAVBASE golf course. The 

CSI proposed for AOC 507 will investigate adjacent soil for potential releases. Table 2-13 

describes this AOC. 

? 8 k  2-1 3 
AOC 607 

M 8 t r w .  d 
PaimtM Pathvwayab 

AOC 607. Oil This site was demolished more than 80 years POLS So l  
ago, so little information was available regarding Soil Gas 

Formw Building the building's specifications or use during the Surfacewater 
period of operation. New research indicates that Groundwater 
the structure was at the end of a cul-de-sac, Air 
southwest of the fairway for hole No. 9. Due to 
the period of operation, it is unllkely that 
containment and spill cleanup procedures were 
in place. A release could impact the surroundtng 
property, as i t  is unpaved.' 

Notes: 

Descr~bed in  the final RCRA Facility Assessment, Volume 11, June 6, 1995. 
Pathways scheduled for sampling are bold. 

2.7.1 Previous Investigations 

This site has not been investigated previously. 

2.7.2 Treatment Alternatives 

Because there ate no environmental media data, treatment alternatives for this site cannot be 

evaluated. 

2.7.3 Data Gaps 

Currently no environmental media data have been collected at AOC 507 to characterize the site 

or to support a detailed evaluation of treatment alternatives, if necessary. To ensure data 
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coUection efforts are sufficient to meet the stated investigation objectives, the following data gaps 

have been identified and will be resolved: 

There are no data to establish whether COPCs are present for any of the potential 

migration pathways. 

No data exist to support a detailed evaluation of treatment alternatives, if necessary. 

2.7.4 Potential Receptors 

Potential receptors that may be exposed to site contaminants include current land users, such as 

NAVBASE personnel, and any future users this area may support. Data will be generated 

during the investigation to determine the level of risk to the entire spectrum of current and 

potential Euture receptors, including any highly sensitive individuals, who might be exposed 

through invasive or noninvasive activities. Codmatory sampling will characterize the potential 

pathways highlighted in Table 2-13. Also, the Cooper River is approximately 300 feet from this 

unit and the potential exists for exposure to biological receptors other than humans. 

Characterizing potential surface water and sediment contamination in the Cooper River will be 

addressed in the Zone J RFI. 

The land near AOC 507 is the NAVBASE golf course, which is no longer in official operation. 

However, personnel still use the property for leisure. activities, including golf. Therefore, an 

exposure potential exists for both recreational users of the area and workers involved with any 

invasive activity bringing them in direct contact with subsurface contaminants. Considering the 

shallow depth to groundwater, generally less than 4 feet bgs, site workers could also be subject 

to accidental ingestion or dermal exposure to contaminated groundwater. 
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2.7.5 Objective 

The goal of the CSI is to classify the site as NFI or RFI by using DQO Level III or TV data to 

determine whether COPCs are present. If an RFI is required, the objective of field 

investigations shall be to fill the identified data gaps by delineating the horizontal and vertical 

extent of any soil contamination as well as the rate of contamination migration at the site. Data 

collection efforts will  also support the technical evaluation of identified remedial options. 

2.7.6 Screening Alternatives 

No sampling has been conducted to determine COPCs; therefore, selecting a screening 

alternative would be premature. If the proposed collection of the high-quality samples is 

inadequate to define the a .  extent of contamination (if present), the feasibility of employing 

screening methods wilI be reevaluated. However, all soil boring samples will be screened for 

VOCs with a PID. If the presence of chlorinated compounds are suspected, a FID will be used 

instead. AU screening results will be recorded in field notebooks and boring bgs. 

2.7.7 Sampling and Analysis Plan 

To fulfill the CSI objectives, the following site-specific sampling and analysis requirements have 

been proposed. Table 2-14 summarizes the types of samples to be collected and the analytical 

parameters. For purposes of sample location, the boundaries of AOC 507 have been outlined 

based upon a review of NAVBASE records. Due to the age of the records for this site, the 

location is a conservative estimate of the former structure's location. 

Five soil boring locations are proposed to detect the presence of any contamination due to a 

release from AOC 507. Samples wiU be collected at two depths for each soil boring, surface 

(0 to 1 foot) and subsurface (3 to 5 feet). Each proposed sampling location is illustrated on 

Figure 2-8. All sampling will adhere to the NAVBASE Final Comprehensive RFI Work Plan 

(August 30, 1994). 
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TaM. 2-14 
AOC 607 

Srmplii #m 
L '  ' ' 

AnrJlnL 

Soil (0-1 ' bgsl 

Soil (3-5' bgs) 

Eng'lmsring Parameters: 

Selected aoil samples will be tested for permeability, grain size, porosity, total organic carbon (TOC), and cation 
exchange capacity (CEC). 

Notes: 

The quantities presented are estimated numbers of samples believed t o  be needed to  fulfill the objectives of the 
investigation. Expans~on may be necessary to meet the stated objectives. 

All analyses will be performed per SW-846 except where other methods are specified. DQO Level Ill analyses will be 
performed as specified i n  the Final Comprehensive RFI Work Plan, with a minimum of 10 percent duplicates analyzed for 
all Appendix IX constituents at DQO Level IV. The sample quantittes presented do not include QAlQC samples. 
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3.0 SYSTEMATIC (GRID-BASED) SAMPLING PLAN 

As noted in the RFA, much of NAVBASE is built upon a series of dredge spoil deposits, whose 

composition bas been impacted by industrial activities to an unknown extent. It is anticipated 

that this heterogeneous structure will have a significant impact upon risk-management decisions, 

and, therefore, a more intensive approach for characterizing background conditions will be 

required than is typical of RFI investigations. 

A systematic square grid scheme has been chosen to more fully characterize the nature of the 

NAVBASE soil and groundwater contamination. However, as discussed in the Final 

Comprehensive RFI Work Plan, Volume III, an algorithm has been designed to systematically 

exclude redundant sampling points, yet to focus limited resources near biased field 

investigations. The 30 grid-based sampling points for Zones A and B have been selected with 

a modified algorithm similar to the approach proposed in the Zone C RFI Work Plan due to the 

relatively small portion of only Zone B having been filled with dredge material. The 

modification which will result in a slightly lower grid-based sample density is as follows. A 

200-foot grid spacing will be used oriented north to south, with a random start. Each grid node 

will be evaluated as a possible soil sample or groundwater well location. To determine soil 

sample locations, nodes that are within 150 feet of a biased soil sample location will not be used. 

Nodes that are between 150 and 300 feet from a biased soil sample location will not be used. 

Nodes that are 301 to 900 feet from a biased sampling point will be used if they are more than 

400 feet away from any other biased or grid-based sampling point. Nodes that are greater than 

900 feet away from any biased sampling point will be used if they are more than 800 feet away 

from any other sampling point. Groundwater monitoring well locations will be selected in the 

same manner as described in the comprehensive work plan. 

In order to receive unbiased grid sampling results, points which fall into a biased AOC andfor 

SWMU site sampling scheme will not be sampled. The grid-based sampling points are intended 

to supplement the biased locations while delineating the site boundaries and provide a basis for 
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comparing site-specific soil and groundwater quality. Initially, none of the grid-based points will 

be designated as a background sampling location. Table 3-1 and Figure 3-1 present the proposed 

sampf ing descriptions and locations. . - 

The usefulness of grid-based wells as background wells may be limited, due to the limited 

number of wells and the direction of groundwater flow. The wells will most often be used as 

reference wells to help delineate the extent of contaminant migration or to detect any point 

sources that have not been documented in the RFA. 

Metals, VOCs with TICS, SVOCs with TICS, 
pesticides, PCBs, and cyanide 

Chlorides, T DS, and sulfates (groundwater 
Groundwater 

Engineering Parameters: 

Engineering parameters will be dictated by the field data collected. 

Slug tests will be performed on 25 percent of the shallowldeep well pairs. While installing the deep wells, Shelby tubes 
will be collected at distinct changes in lithology. Samples will be tested for permeability, grain size, porosity. TOC, and 
CEC. Analysis for any of the remaining design parameters in Appendix F will be performed at selected locations when a 
better understanding of the contaminant distribution is developed. 

Groundwater monitoring wells will be sampled quarterly for one year. 

The quantities presented are estimated numbers of samples believed to  be needed to  fulfill the objectives of the 
investigation. Expansion may be necessary to meet the stated objectives. 

All analysis will be performed per SW-846 except where other methods are specified. DQO Level Ill analyses will be 
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4.0 HEALTH AND SAFETY PLAN 

E/A&H is conducting an environmental monitoring program at various specified sites within 

NAVBASE. The purpose of the monitoring program is to assess the nature and extent of 

contamination at these sites and to determine if additional action is required to maintain 

compliance with environmental regulations. 

The USEPA has divided the NAVBASE sites into SWMUs and AOCs. These SWMUs and 

AOCs have been grouped into zones for investigative purposes. This Zone-Specific Health and 

Safety Plan (PIASP) has been developed for SWMUs and AOCs in Zones A and B. 

This ZHASP was written to complement the WA&H NAVBASE Final Comprehensive Health 

and Safety P h  (CHASP) by providing site-specific details which are absent in the CKASP. 

Site-specific details presented in this ZHASP include: potential site contaminants, proposed site 

activities, action levels and initial level of personal protective equipment (PPE). Copies of both 

this plan and the CHASP should be onsite during all field operations. 

This Work Plan and ZHASP use both the term COPC and contaminant of concern (COCs). Not 

all COPCs are necessarily of interest from a human health perspective. COPCs refer to 

compounds of analytical interest. The analytical interest may be because of public health, 

regulatory, ecological, or other concerns. The term COC is used to identify (potential) site 

contaminants that may be present in sufficient concentrations to cause concern about potential 

occupational exposures to onsite personnel. 

4.1 Applicability 

The provisions of this plan are mandatory for E/A&H personnel. WA&H personnel shall read 

this plan and sign the plan acceptance form (Appendix H) before starting site activities. In 

addition, personnel will operate in accordance with the most current requirements of 

Title 29 Code of Federal Regulations (CFR) Part 191 0.120, Standards for Hazardous Waste 
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Operations and Emergency Responders (HAZWOPER) . These regulations include the following 

provisions for employees involved in cleanup operations cove& by RCRA: 

trahing, 1910.120(e); medical surveiuance, 1910.120(f); and PPE, 1910.120(g). 

All non-WA&H personnel present in EIA&H work areas shall either adopt and abide by this 

ZHASP and the corresponding CHASP or shall have their own safety plans which, at minimum, 

meet the requirements of the E/A&H CHASP and ZHASP. 

This m S P  applies 'to standard field procedures and tasks such as drilling; installing and 

developing monitoring wells; surveying; and collecting soil, groundwater, surface water, and 

sediment samples. Non-routine procedures and tasks involving non-mutine risks are not covered 

by this plan, examples of p d u r e s  that are not covered in this plan are: 

Trenching 

Confmed space entry 

Locating and/or recovering unexploded ordnance 

Sampling, handling, or removing unidentified drums 

Should it be necessary to conduct these or other "high-risk" tasks, specific health and safety 

procedures must be developed, approved, and implemented before proceeding. 

4.2 Zone Characterization 

Sites included in this ZHASP consist of SWMUs and AOCs as identified in the RFI plan for 

NAVBASE prepared by E/A&H. Table A (found in Appendix A) is a reference. indicating the 

location of each SWMU and AOC within Zones A and B and the associated sampling locations. 
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Physical hazards that are inherent in environmental investigations, or present throughout the zone 

are discussed in Section 4.11. Site-specific health and safety information for each site in 

Zones A and B is located in Sections 4.3 through 4.10. Discussed in these subsections are site 

descriptions, planned site activities, chemical hazards, and PPE requirements. Also any 

operationaYphysica1 hazards that are specific to a site will be discussed in its subsection. 

Under the heading "Chemical Hazard," chemical hazards are discussed in terms of COPCs. 

COPCs are selected to represent the range of acute and chronic health (toxicological) hazmds 

that are, or foreseeably may be, present onsite. That is, not every chemical known or suspected 

of being present is listed as a COPC. Rather, one or two of the most toxic or most prevalent 

contaminants within a class of chemicals is listed. It is in this light that cadmium and chromium 

have been listed in the health and safety plan as COPCs. To illustrate this principle, listed 

below are classes of chemicals or chemical categories in one column; and examples of chemicals 

that may be COPCs are listed in the second column. 

Class of ChemicaYProduct 

Chlorinated solvents1 
Degreasers 

Non-c hlorinated solvents 

Metalslheavy metals 

Fuels - gasoline, fuel, 
oils, diesel, lubricants 

Paints 

Pesticides - chlorinated 

Contaminant of Potential Concern 

perchloroethylene, chloroform, . 

methylene chloride, trichloroethylene, and 
1,1,1-trichloroethane 

benzene, toluene, xylene, ethylbenzene, 
2-butanone (MEK), and h e m e  

lead, cadmium, chromium (especially hexavalent 
chromium), mercury, silver, and copper 

benzene, toluene, tetraethyl 
lead, kerosene, xylene, hexane 

see Solvents and Metals above, plus tributyl tin 

DDT, DDE, chlordane, dieldrin and endrin 
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Material Safety Data Sheets (MSDSs) for COPCs may be reviewed at the EnSafe/A&H 

Charleston Field Trailer. 

4.2.1 Work Zones 

Section 2.1 of the CHASP describes the function and interrelatedness of the three work zones 

which, in combination, comprise the work area. The three work zones are: 

Exclusion Zone (EZ) 

• Contaminant Reduction Zone (CRZ) 

Support Zone ($2) 

These work zones will be established and used during field work covered under this ZHASP. 

4.2.2 Work Area Access 

Authorized personnel will be allowed access to work areas as long as they follow the 

requirements of this ZHASP and the CHASP. See also Work Area Access, Section 2.2 of the 

CHASP. 

Authorized Perso~e l  - To enter an WA&H- controlled work area, all WA&H personnel must 

have a current HAZWOPER training certificate on file onsite. Individuals whose certification 

is not on file, or those who have a more recent certificate (have attended a refresher course), 

will provide the onsite Supervisor with a copy of their certificate before being allowed to enter 

a work area. 

Subcontractors, DOD oversight personnel, and other site visitors shall demonstrate compliance 

with HAZWOPER training requirements before entering a work area. 
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4.3 SWMU 1, DRMO Storage, and SWMW 2, Lead Contamination Area 

SWMU 1 was used by the Defense Reutilization and Marketing Office @RMO) to store 

property turned in from local armed forces activities. The property includes some products 

which could not be reutilized by other commands and were consequently classifred as waste. 

Those which were considered hazardous waste were stored until the early 1990s in a covered 

storage shed formerly known as Building 1617. SWMU 1 has received certification of 

health-based risk clean closure for soils. 

SWMU 2 consists of salvage bin No. 3 and the adjacent paved ground surface. The area was 

used to store recovered lead from lead-acid submarine batteries from the mid-1960s until 1984. 

Electrodes and associated internal metallic components were removed from the battery jars in 

the battery electrolyte treatment area, S W M U  5 in Zone E. Recovered materials were then 

placed on a railcar and transferred to the D m 0  area for storage and eventual sale to a salvage 

contractor. Extensive sampling has been conducted at SWMU 2, and the site has been 

designated for an RFI because of the lead concentrations detected in surrounding media. 

Table 4-1 describes both sites. 
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Site Activities 

Site activities will include soil borings, soil sampling, sediment sampling, and groundwater 

monitoring well development, purging, and sampling. Field work for this site is described in 

Section 2.1 -7 of this work plan. 

Tablo 4.1 
8WMU1 MdBWMU2 

S i i  D-wn 

Nmlmr A l k e  01 Concwn Potlntid M h w m p b  
7 

SWMU 1 DRMO This site IS the location of a former DRMO VOCs, Soil 
Storage Arm Storage Shed, which included the storage Hydrazine, Soil Gas 

of both nonhazardous and hazardous Metals, and Sediment 
waste. The storage shed was a wood Hazardous waste Groundwater 
framed and roofed structure that was characteristics Surface Water 
destroyed by Hurricane Hugo. The floor, 

Chemical Hazards and PPE Requirements 

Previous sampling activities at SWMU 1 indicate low concentrations (ranging as high' as 

75.8 ppb) of diethyl ether. With the exception of lead throughout the sample area, metals were 

found only in very low concentrations. 

SWMU 2 
Lead Contamination 
Area 

Notes: 

Described i n  the RCRA Facility Assessment, August 1987. 
Pathways scheduled for sampling are bold. 

w h ~ c h  remains in place, consists of asphalt 
paved, and unpaved areas. Hazardous 
wastes were stored i n  containers and 
segregated according to type. No spills at 
the site were documented. SWMU 1 has 
been designated for an RFI.' 

This site consists of salvage bin No. 3 and 
the surround~ng area, which is paved. 
Lead dust from the recovery operations 
was released to the salvage bin by  
handling. Routine activities (vehicular 
traffic) in the DRMO yard area and natural 
processes (wind and storm water flow) 
have caused an area of lead contamination 
estimated to cover approximately 6 acres.. 

Lead-acid batteries Soil 
Sediment 
Groundwatat 
Surface Water 
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Previous E/A&H investigations at SWMU 2 indicated that the area was used to store recovered 

lead from lead-acid submarine batteries from the mid-1960s until 1984. The major constituents 

of concern are lead and suLfuric acid. Table 4-2 lists exposure guidelines for COPCs. MSDSs 

for suspected site COPCs can be accessed at the EnSafe/A&H Charleston Field Trailer. If 

additional constituents of concern are discovered during the investigation, MSDSs will be 

immediately obtained, reviewed, and incorporated into the ZHASP. 

The initial PPE level for invasive field activities performed at both SWMU 1 and SWMU 2 will  

be modified Level D. The AL for this site is a continuous PID reading of 5 ppm or greater in 

the breathing zone. If this occurs, the required level of PPE shall be upgraded to Level C. 

Airborne concentrations of lead will be evaluated by industrial hygiene monitoring utilizing the 

OSHA 125G method. 
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Table 4-2 
SWMU1 andSWMU2 

Exposwe Guidelines for Expected Site Chedcd Hazards 

WPC 

Diethyl 
ether 

Lead 

Sulfuric 
Acid 

Notes: 

' = Odor Thresholds for Chemicals with Established Occupational Health Standards, American 
Industrial Hygiene Association, 1 989. 

= Permissible Exposure Limits (PELS) are legal standards enforced by OSHA and found in 29 CFR 
1910.1000. 

= Threshold Limit Values, and Short Term Exposure Limits (TLVs and STELs) are recommended 
exposure guidelines developed by the American Conference for Governmental Industrial Hygienists 
(ACGIH), and published annually. For this site, 1993 -1994 Threshold Limit Values for Chemical 
Substances and Physical Agents and Biological Exposure Indices was wed. 

= Recommended Exposure Limits (REts) are nonenforceable exposure guidelines developed by the 
National Institute of Occupational Safety and Health Administration (NIOSH) to support OSHA. 
NIOSH Pocket Guide to Chemical Hazards, June 1990. 

NA = Substance information not available, or substance unlisted. 

o d d L 1  
Thmhdd OSHA ACQlH TLV'.' 

NA 

N A 

N A 

400 ppm 

0.05 mglm3 

1 mg/m3 
3 mg/m3 

STEL 

400 ppm 

0.05 mg/m3 

1 mg/m3 

Flanmable 
Range (% 

by Vdme) W l U S H  REt'" 

1.9 

NA 

N A 

lonlzation 
PotsntlsI (6V) 

N A 

0.1 mg/m3 

1 mg/m3 

9.53 

N A 

NA 
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4.4 SWMU 38, Miscellaneous Storage, North of Building 1605 

SWMU 38 is the site of a former storage yard associated with Buildings 1605 and 1604 for 

approximately 50 years. The gravel storage area, bordered by a chain-link fence, originally 

belonged to the supply department and later became part of the DRMO. The DRMO used the 

site to store empty drums. Little is known about the materials previously stored onsite, which 

is near the northern boundary of NAVBASE. The Hess Oil, Inc. tank farm is adjacent to this 

boundary. Table 4-3 describes the site. 

Site Activities 

Initial site activities will include soil borings, soil sampling, and installing monitoring wells. 

Subsequent activities include well development, purging, and sampling. Fieldwork for this site 

is described in Section 2.2.7 of this work plan. 

7 

Chemical Hazards and PPE Requirements 

The COPCs at this site are petroleum products, heavy metals, solvents, polychlorinated 

biphenyls and battery acids. Table 4-4 lists exposure guidelines for these compounds. MSDSs 

for suspected site COPCs can be accessed at the EnSafe/A&H Charleston Field Trailer. If 

additional COPCs are discovered during the investigation, MSDS s will be immediately obtained, 

reviewed, and incorporated into the ZHASP. 

f.bk 443 
. SWMU 38 

Sitr Deswiption 

Numbor 

S W U  38 
Mbadlaww 
Storage, North of 
Bldg. 1606 

Note6: 

Described in the final RCRA Fecility Assessment, June 6, 1995. 
Pathways scheduled for sampling are bold. 

Potmtirl 
~ m h y e "  

Soil 
Soil Gas 
& o u ~ ~ w . ~ w  
Air 
Surface water 

Duwipt#n 
Mawirk of 

Cancam 

This site is a former storage area for unknown materials 
and empty drums. It is located on an gravel area north of 
Building 1605, near the northern boundary of NAVBASE. 
The Hess Oil tank farm is close to this site.. 

VOCs 
SVOCs 
Metals 
PCBs 
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4.5 SWMU 39, Former POL Drum Storage Area, Building 1604 

SWMU 39, the site of a former storage area for petroleum, oil, and lubricant (POL) d m s ,  is 

adjacent and north of Building 1604. This asphalt-paved area is near the northern boundary of 

NAVBASE. The Hess Oil tank farm is adjacent to this boundary. Table 4-5 describes the site. 

northern boundary of NAVBASE. The Hess Oil, Inc. tank 
farm is in close proximity to this site.' 

a Described in the Final RCRA Facility Assessment, June 6, 1995. 

Site Activities 

Initial site activities will include soil borings, soil sampling, and installing of monitoring wells. 

Subsequent activities include well devel'opment, purging, and sampling. Fieldwork for this site 

is described in Section 2.3.7 of this work plan. 

Chemical Hazards and PPE Requirements 

The COC at this site are petroleum products. Table 4-6 lists exposure guidelines for these 

compounds. MSDSs for suspected site COPCs can be accessed at the EnSafe/A&H Charleston 

Field Trailer. If additional COPCs are discovered during the investigation, MSDSs will be 

immediately obtained, reviewed, and incorporated into the ZHASP. 
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The initial PPE level for invasive field activities performed at SWMU 39 is modified Level D. 

The Action Level (AL) for this site is a continuous photoionization detector (PID) reading of 

5 pprn or greater in the breathing zone, If this occurs, the required PPE level shall be upgraded 

to Level C. 

T d A  4-6 
SWMU w 

Exposun Ould&lkm tot Espsatad 6tt4 Ch.miarl H.tuds 

: A.nnublm 
~ l m g e  IW by 

Vdunrl - 
1.3 to 7.1 

1.0 to 6.7 

0.7 to 6.0 

1.3 to  7.1 

1 .O to 7.0 

- " "  

COPC 

Benzene 

Ethyl- 
benzene 

Kerosene 

Toluene 

Xyldne 

Notes: 

= Odor Thmsholds for Chemicals with Established Occupat~onal Health Standards, American tndustnal Hygiene Association, 
10BO. 

= Pennissibb Exposure Limits {PELS) legal standanle enforced by OSHA and found in 29 CFR 1910.1000. 
" = Thmshold Limit Values, and Short Term Exposum Limits (TLVs and STEb) are recommended exposum guidelines developed 

by the American Conference for Qowrnmental Industrial HyoMnists (ACGIH), and published annually. For this site, 
1993 - 1994 Threshold Limir 'Vel~s for Chemical Substances end Fnysiwl Agents and Bolopiul Exposure Indices was used. 

= Recommended Exposum Limits fRELa) are non-enforceable exposure guidelines dewloped by the National Inatitute of 
Occupatianal Safety and Heakh Admin~stration (NIOSH) to support OSHA. NJOSH Pocket Guide to Chemical Hazards, 
June 7 990. 

NA = Sub$tance infomation not available, or substance unlisted. 
pprn Q parts per million 

* 

odar 
Thnmhdd 

I~ 
WtOSH WU' PaWlild f @# QBHA J'ELU 

100 P P ~  
160 ppm STEL 

NA 

100 rnglm3 

100 PPm 
160 STEL 

100 P P ~  
160 pprn STEL 

A C M i  T L p  

9.26 

8.6 

6.8 

8.8 

6.8 

60 P P ~  

100 P P ~  
126 ppm STEL 

NA 

50 P P ~  

100 P P ~  
160 pprn STEL 

4.06 ppm 

140 ppm 

1 P P ~  

40 PPm 

1 P P ~  

100 P P ~  
160 ppm STEL 

100 PPm 
126 ppm STEL 

NA 

100 P P ~  
150 ppm STEL 

100 P P ~  
160 pprn S E L  
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4.6 SWMU 42, Former Asphalt PlantJTanks Boiler Plant and AOC 505, Creosote 
Cross-TieIRailroad Ballast Storage Area 

SWMTJ 42, a CSI site, and AOC 505, an RFI site, include the location of a former asphalt plant 

and the area where new milmad cross-ties were stored prior to installation, and where removed 

railroad ballast was stored during the railroad upgrade projects completed in the late 1960s and 

early 1970s. The area also includes Building 1803, Golf Course Maintenance Building. The 

sites are bounded by the railroad storage yard surrounding Building 1614 to the north; 

Noisette Creek to the south, and the Southern Railroad spur to the west. The east side of the 

site roughly follows a rail spur leaving the railroad storage yard and cuts across the open area 

to Noisette Creek bridge on Avenue D North. These sites are described in Table 4-7. 

raw 4-7 
SWMU 42 uul ADC SO6 

Wmbbor 

SWMU 42 
Fwmv Amphdt 
Plant and 
Tanks 

AOC 606 
Creosote 
Croaa- 
f m h l k s t  
Storage Area 
and Gdf 
Cotme 
Mainterunce 
Bulding 

Nota8: 

Described in  the final RCRA Fecilify Assessment, June 6, 1995. 
Pathways scheduled for confirmatory sampling are bold. 

S b  DmAption 

DwaipCkn 

SWMU 42 consists of a former asphalt plant site and its 
associated tanks. The unit operated from 1947 until 1962, 
and has srnce been demolished. Because the unit was taken 
out of service ~n the earty 1960s, little information is available 
regarding dimensions, design features, operating practices, or 
waste disposal methods. The site currently contains a 
concrete rack used to support asphalt-related aboveground 
storage tanks. The unpaved surrounding area contains rock 
and asphalt debris? 

AOC 505 consists of Building 1803, the former golf course 
maintenance shop, and e nearby area which was used to 
store creosote cross-ties and removed railroad ballast during 
the 1960s and 1970s. Pesticides used at the golf course 
were handled in Building 1803. The slte is currently a 
graveled area contalntng a considerable quantity of asphalt 
rubble, traces of tar, and other s~milar debris. Because 
operations at this unit were discont~nued in the 1370s. little 
information could be located concerning the unit's design 
features, actual dates of operation, or operating practices.. 

Nkftklr of 
cmlcmm 

VOCs, heavy 
metals, phenolic 

compounds, 
polynuctear 
aromatic 

hydrocarbons 
{PAHs), and 
petroleum 

hydrocarbons. 

phenolic 
compounds, 

PAHs, 
chlorinated 

pesticides and 
herbicides, 
petroleum 

hydrocarbons, 
and heavy 

metals 

PDtmtW 
pathwaysb 

Soil 
Air 
Sotl Gas 
Surface water 
Groundwater 

Soit 
Air 
Soil Gas 
Surface water 
Groundwater 
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Site Activities 

Site activities will include soil borings, soil sampling, and installing monitoring wells. 

Subsequent activities will include well development, purging, and sampling as required. 

Fieldwork for this site is described in Section 2.4.7 of this work plan. 

Chemical Hazards and PPE Requirements 

The COPCs at these sites are chlorinated pesticides and herbicides, petroleum products, heavy 

metals, and polynuclear aromatic hydrocarbons. Table 4-8 lists exposure guidelines for 

representative COPCs. MSDSs for these compounds are included in the MSDS Field Book for 

Zones A and B. MSDSs for suspected site COPCs can be accessed at the EnSafe/A&H 

Charleston Field Trailer, If additional COPCs are discovered during the investigation, MSDSs 

will be immediately obtained, reviewed, and incorporated into the ZHASP. 

The initial PPE level for invasive field activities performed at SWMU 42 and AOC 505 is 

modified Level D. The AL for this site is a continuous PID reading of 5 ppm or greater in the 

breathing zone. If this occurs, the required level of PPE shall be upgraded to Level C. 
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T&I W 
S W U t 4 m d  IOtW 

E p r r + w d h l i r w g i m m h t d  

cm 

L u d  

MrcuCy 

T ~ h a  

! x* 

lrcr 

- Odor T h r h Y ~  for C.*cniih with EatAbhd OccvpLnrl H r l t h  SUudr. Am- Murtrirl tlyw h d r m n ,  1W. ' - P r m i  b s m  W 8  lKU W r t m l d a  mtrml  by DSW and firl h ZB CFR 1810.1000. - k b Y  Mil Wr, d Short Tam hpnwm Lmib (nVa d SKIS) urn ~ e ~ r n m m k l  upam jdrCu Imlrpd by t!n l m r i c l n  C o n h n r t l  for 
( i r n r m t a l  hlvrtrit l  @airrb WBNII, and pbbW 1 n n d y .  kr tLL &a, lSPl - I S #  7- M k k  fa C M  Lkmm md Phy&d 
mdW&WM M b a  wrB d. ' - R o m m m n W  Eqran M r  mELl m n o n r f w c r b h  a x p a n  o u i d l k a  d h p d  by t h  Natirnal h t h t a  af Occvptknal S a f W  md HrhL Mrn*rfntwn 
NlOSH to rupprt O S t k  N#S# Prl.t (*ilr to C M h u d s ,  .Rim fW 

NA - Subhnra h f m r t b n  not aullrbh, ar dams d t d .  

w tw 

N A 

IY A 

a m  

1 IF 

WM raw 

0.05 mobs 

0.05 m#hnS skim 

MI P F  
150 ppn FTEL 

1m Hm 
150 ppn STEL 

WH TLCY 

0.05 m#h' 

OD5 mgh' WI 

5 0 ~  

100 ~ln 
150 p p  ST€l 

r r w ~  stY 

0.1 mlh' 

0.05 

1M P p  
150 STEL 

100 P P  
1x1 IF ml 

:w&h-  
kn 

N A 

N A 

8.8 

8.8 

F h d l m l * l p  
i%hzrl*nl 

N A 

NA 

1.3 to 7.1 

1.0 to 7.0 
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4.7 SWMU 43, Publications and Printing Plant, BuiJdixlg 1628 

SWMU 43 is Building 1628, the Publications and Printing Plant, which has been in operation 

since 1979. A darkroom and hazardous materials cabinets are on the ground floor of the 

building. The primary materials of concern for this S W M U  are photograph development 

chemicals, including some that may contain silver. However, a 1980 report stated that 

Building 1628's photographic and lithographic developing solutions contained g l a d  acetic acid, 

ferric chloride, and potassium hydroxide. A NAVBASE report of potential sources of hazardous 

waste listed Building 1628 as potentially generating lead and chromium wastes. Table 4-9 

describes this SWMU. 

Before the hazardous materials storage cabinets were installed, hazardous materials were 

accumulated in a corrugated metal shed on a concrete pad east of the building. The CSI 

proposed for SWMU 43 will investigate these areas for potential releases of hazardous materials 

into the surrounding soil. 

Table 4-9 
SWMU 43 

Sig Dueription 

I Numbw Daasipdon 

Notes: 

Described i n  the Final RCRA Facility Assessment, June 6, 1995. 
Pathways scheduled for confirmatory sampling are bold. 

Mapuidr of 
Camern 

s'ilver containing 
developing 
solutions, 

lead, chromium, 
acetic acid, ferric 

chlor~de, and 
potassium 
hydroxide 

SWMU43 - 
Publiitionr 
and Printing 
plant, 
Bldg 1628 

Patentid ~athnrnyl~ 

Sd 
Soil Gas 
Surface water 
Groundwater 
Air 

This site currently contains hazardous materials 
storage lockers. Before the installation of the 
lockers, hezardous materials were stored in a 
corrugeted metal shed on a concrete pad east of 
the structure. Additionally, a concrete etorage 
area farther east was used to store hazardous 
mater~als! 
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Site Activities 

Site activities will include soil borings and soil sampling. Fieldwork for this site is described 

in Section 2.5.7 of this work plan. 

Chemical Hazards and PPE Requirements 

The COPCs at this site include silver-containing developing solutions, lead, chromium, acetic 

acid, ferric chloride, and potassium hydroxide. This site has not been investigated previously. 

Table 4-10 lists exposure guidelines for COPCs. MSDSs for suspected site COPCs can be 

accessed at the EnSafe/A&H Charleston Field Trailer. If additional contaminants of concern are 

discovered during the investigation, MSDSs will be immediately obtained, reviewed, and 

incorporated into the ZHASP. 

The initial PPE level for invasive field activities performed at SWMU 43 is mMied  Level D. 

The AL for this site is a continuous PID reading of 5 ppm or greater in the breathing zone. If 

this occurs, the required level of PPE shall be upgraded to Level C. 

F&h 4-18 
smu B 

~ ~ ~ ~ s r ~ ~  

WK 

M l l d d  

C h r ~ r v m  

krric CbbYo 

Lwd 

P o l t a m  
Hvdnl6dr 

Ir*e 

' - Olrr h b Y e  lor C M  with EttrLWd fhwpatianrl Hwlth S t u M e ,  k n a k  hdwtrirl Hllnr h c k l m n ,  1988. 
' - Prmirilo hpmm L*iEI (PEttl m kr l  r t rrkrda mfusd by OW ml f w d  h~ 29 CFR 1010.1OMI. 
' - lkaU Lini hha, and Sbrt Tum Exp~rn M a  m V a  md mlal am -lad a r p m  p u i h h m  Mpd by tlr C v f m a  far Gev*nuntal 

Murbial HygWus IMW, ml pbktd aaswiy. FM Ib dl, 1SU - 1#4 T M  L i d  b iw C&wmkd SIILvl#mw #d Pb&d &MI *ad Bidqkd 
@am Ihdb.l was u d .  

' - R r c l r m n d r l  -aura him IRELs) are n ~ r f o r c d b  wpaum g u U r  h&pd br tha National Inti&ta 11 OFcupbonrl Safaty 4 Hwlth Mm*Ltntim WIOSM 
18 r r p p w  O S M  WrnN k i w i  &I. ct.l&lhlmrrk, Am Ism 

NA - W m a  i f r r u t i o n  ut rnhk, r r  wlatana Std.  - 

WTMLY 

1 CC 

N A 

HA 

N A 

N A 

O O H ~ ~ P R ~  

N A 

02 w k n 3  

N A 

0.05 yb' 

2 mokn' 
C*P 

5 r # h '  

A C ~ M  n~ ------- 
N A 

Suapctd t h a n  
C h r # r  

N A 

0.05 mka' 

2 mphna 
C*o 

5 m p h a  C d i g  Sldn 

MIOOW my 
N A 

0.1 mph'  

N A 

0.1 mph'  

N A 

5 mphn' C l p  

Iwdrrt*nhalU 
kn 
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4.8 AOC 506, Building 1629, Flammable Storage Shelter 

AOC 506 is Building 1629, a structure used to store flammable material returned to 

Building 1603, the DRMO Material Turn-In Site. This unit has operated since 1942, and 

consists of a 21' x 30' concrete pad enclosed with a chain-link fence and covered by a metal 

roof. Solvents, paints, fuels, and other materials classified as flammable are accumulated within 

this structure. No containment structures are associated with the unit, and a release could impact 

the immediately adjacent unpaved areas. The CSI proposed for AOC 506 will investigate 

adjacent areas for potential releases. Table 4-1 1 describes this AOC. 

Site Activities 

Site activities will include soil brings, soil sampling, and the installation of a monitoring well 

with subsequent development, purging, and sampling. Fieldwork for this site is described in 

Section 2.6.7 of this work plan. 

fabbl-1% 
AOC 608 

Site Dmaipiion 

Chemical Hazards and PPE Requirements 

The COPCs at this site include acids, solvents, heavy metals, and petroleum products. 

Table 4-12 lists exposure guidelines for COPC. These sites have not been investigated 

Nmbw 

AOC 606 
FIamrnable 
Storage 
Shdtu, 
Bldg 1629 

Notea : 

' Described in  the final RCRA Facility Assessment, June 6, 1995. 
Pathways scheduled for confirmatory sampling are bold. 

t 

O*.a@$on 

This site has been used since 1942 to store 
flammable material returned to Building 1603. It 
consists of a 2 t '  x 30' concrete pad enclosed 
with a chain-link fence and covered by a metal 
roof. No containment structures are associated 
with the unit, and a release could impact the 
unpaved adjacent areas.' 

MatmrWI af 
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Solvents, paints, 
fuels, and other 

unknown 
flammable 
materials 

Soil 
Soil Gas 
Surface water 
Groundwatar 
Air 
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previously. MSDSs for suspected site COPCs can be accessed at the EnSafe/A&H Charleston 

Field Trailer. If additional contaminants of concern are discovered during the investigation, 

MSDSs will be immediately obtained, reviewed, and incorporated into the ZHASP. 

The initial PPE level for invasive field activities at AOC 506 is modifled Level D. The AL for 

this site is a continuous PID reading of 5 ppm or greater in the breathing zone. If this occurs, 

the required level of PPE shall be upgraded to Level C. 
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4.9 AOC 507, Oil Storehouse, Former Building 1010 

AOC 507 is former Building 1010, an oil storehouse that was demolished more tban 80 years 

ago. Therefore, no records were available regarding the structure's design, dates of operation, 

or operating practices. The site of the former oil storehouse is part of the NAVBASE golf 

course, southwest of the fairway for the ninth hole. Recent information indicates that the 

building was near the end of the cul-de-sac in this area. Typical materials that would have been 

stored in this unit include POLS. Due to the unit's period of operation, it is unlikely that 

containment structures existed or that current spill cleanup procedures were used. Therefore, 

potential releases could have impacted surrounding unpaved ateas. The CSI proposed for 

AOC 506 will investigate adjacent soil for potential releases. Table 4-13 describes this AOC. 

Site Activities 

Tab& 4.1 5 
AOC 507 

8iab Dwcription 

Mltuus of 
Numbmr Dueription PohntidPlnhWuyrb 

Site activities will include soil borings and soil sampling. Fieldwork for this site is described 

in Section 2.7.7 of this work plan. 

AOC 507, Oil 
Stormhowo, 
F m w  
Bldg. 1010 

Notes: 

Described in the final RCRA Facility Assessment, June 6, 1994. 
Pathways scheduled for confirmatory sampling are bold. 

This site was demolished more than 80 years 
ago, and little information was available 
regarding the building's specificat~ons or use 
durrng the period of operation. New research 
indicates that the structure was at the end of a 
cul-de-sac, southwest of the fairway for hole t 9 .  
Due to the period of operation, it is unlikely that 
containment and spill cleanup procedures were 
in place. A release could impact the surrounding 
unpaved property.. 

POLS Sd 
Soil Gas 
Surface water 
Groundwater 
Air 
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Chemical Hazards and PPE Requirements 

The RFA performed by E/A&H indicated that numerous chemicals were stored and used at 

AOC 507. The major COPCs are solvents and petroleum products. Table 4-14 lists exposure 

guidelines for COPCs. MSDSs for suspected site COPCs can be accessed at the EnSafe/A&H 

Charleston Field Trailer. If additional contaminants of concern are discovered during the 

investigation, MSDSs will be immediately obtained, reviewed, and incorporated into the 

ZHASP. 

The initial PPE level for invasive field activities performed at this AOC will be modified 

Level D. The AL for thk site is a continuous PID reading of 5 ppm or greater in the breathing 

zone. If this occurs, the required level of PPE shall be upgraded to Level C. 
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4.10 Zone Physical Hazards 

Field personnel should be aware of and act in a manner to minimize the dangers associated with 

physical hazards typically encountered during environmental investigations. These hazards 

include heat-related illnesses, severe weather, aboveground utilities, working with and around 

drill rigs and heavy equipment, uneven terrain, slippe'y surfaces, and lifting. 

4.10.1 Underground Utilities 

A major safety concern in environmental investigations is drilling into underground utilities, 

particularly electrical and natural gas lines. Before drilling or conducting an intrusive activity 

with the potential to penetrate a utility line, at a minimum, the following steps must be taken at 

each location, for each well or penetration: 

Conduct a surface resistivity and magnetic survey to locate underground utilities. 

Offset drilling location from located utility allowing a minimum of 5 feet. 

Core asphalt and concrete. 

While drilling, post hole digging and hand auguring in areas where the location of 

underground utilities is not clear or off-setting is not possible. The individual(s) actuatly 

doing the invasive work shall wear boots and gloves that provide electrical insulation. 

4.10.2 Procedures for Hot or Cold Weather Conditions 

The Site Supervisor and the Site Health and Safety Officer (SHSO) shall be aware of the 

potential for heat stress and other environmental illnesses. When necessary, work ~gimens shall 

be implemented that minimize the potential for employee illness. At these times field staff need 

to be reminded to regularly look at their co-workers for signs or symptoms of heat- or 
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cold-induced illness. For a discussion of the more common heat- and cold-related illnesses and 

their associated symptoms see CHASP Section 6.5.1. 

Of heat stress conditions (area and/or personal) will be monitored during hot weather andlor 

when elevated levels of PPE are used. When the o d  temperature of field staff reaches or 

exceeds 100°F they shall rest until their temperature drops below 99°F. The oral temperature 

of field staff should not exceed 100.4"F as specikj by the American Conference of 

Governmental Industrial Hygienist (ACGIH) [Threshold Limit Values (TLVs) and Biological 

Indices @Is) for 1994-5, Cincinnati, OH, ACGIH 1994, pp 84-90). Rather than measuring oral 

temperatures which can be influenced by external factors such as breathing through one's mouth, 

temperature measurements using infrared measurements of the tympanic membrane will be used 

as oral temperature equivalents. 

4.10.3 Severe Weather Conditions 

Fieldwork shall not be conducted when lightning can be seen from the work area. During 

extreme weather conditions the Site Supervisor shall use hisfher best professional judgement and 

has the authority to stop field-work or dismiss workers for the day. Examples of conditions that 

may warrant work stoppage include: high winds, hail, flooding, and ice storms. In the event 

of severe weather (e.g., lightning) or an emergency requiring immediate evacuation, 

contaminated equipment will be bagged or wrapped and taped in 6 mil polyethylene sheeting and 

tagged as "contaminated" for later decontamination. 

4.10.4 Radiation Protection 

Radioactive materialslhazards are potentially present within Zones A and B as a result of past 

operational activities at the Charleston Naval Shipyard (CNSY). 

As a part of the CNSY and the Charleston Naval Base closure process, the Navy is required to 

conduct radiological surveys to verify that all material has been removed. 
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Prior to WA&H and contractors performing any of the below actions, the CNSY General Survey 

Project Superintendent of Zones A and B shall be contacted by E/A&H employees and 

contractors to determine if the CNSY verification surveys have been completed in Zones A 

and B. Once completion of the surveys has been verified, work may be performed in the 

verified areas with no radiological precautions required. This applies to all WA&H employees 

and their contractors while conducting field work in Zones A and B, including but not limited 

to walkover investigations, drilling, well development, soil sampling, water sampling, and 

trenching. 

4.10.5 Working Around Drill Rigs and Heavy Equipment 

Heavy equipment and drill rig operations will be performed in accordance with the procedures 

outlined in the CHASP Appendix F, Drilling Safety Guide. 

4.11 . Employee Protection 

Employee protection for this project is addressed in several ways including the use of: work 

limitations (Section 4.1 1. I), selection of personal protective equipment (Section 4.1 1 4 ,  air 

monitoring (Section 4.1 1.3), establishment of action levels (Section 4.1 1.3), personnel and 

equipment decontamination procedures (Section 4.12), standard safe work practices 

(Section 4.13) and general rules of conduct (Section 4.14). 

4.11.1 Work Litations 

AU site activities will be conducted during daylight only. All personnel scheduled for these 

activities will have completed initial health and safety training and actual field training as 

specified in 29 CFR 19 10.120(e). All supervisors must complete an additional eight hours of 

HAZWOPER Site Supervisor training. All personnel must complete an eight-hour refresher 

training course annually to continue working onsite. 
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4.11.2 Selection of Personal Protective Equipment 

It is important that specified PPE protects against known and suspected site hazards. Protective 

equipment is selected based on the types, concentrations, and routes of personal exposure that 

may be encountered. In situations where the types of materials and possibilities of contact are 

unknown or the hazards are not clearly identifiable, a more subjective determination must be 

made of the PPE required, and a greater emphasis is placed on experiences and sound safety 

practices. 

PPE requirements are subject to change as site information is updated or changes. A decision 

to deviate from specified levels of PPE as contained in this ZHASP must be made or 

reviewed by the Project Health and Safety Officer (PHSO). 

Initial Level of Personal Protective Equipment 

Based on the best available information, the appropriate level of PPE for initial site entry is 

modified Level D. Modifled Level D shall be the initial PPE for work activities that disturb the 

soil or could result in personnel coming into contact with contaminated soil, sediment, 

groundwater, or surface water. This level of protection was selected because the concentrations 

of contaminants detected in the previous studies were low and free product was not detected. 

Modified Level D protection consists of a hard hat, chemical-resistant coveralls and gloves 

(vinyl or nitrile), eye protection, and steel-toed and shank boots. 

Examples of activities to be initiated in Modified Level D include: soil boring, well installation 

and constmction, soil sampling, and well development. Collecting groundwater samples and 

determining water levels are two field activities which can be conducted in Level D, as long as 

field personnel supplement their Level D attire with nitrile gloves (outer gloves, not the 

4 mil nitrile inner glove liners). 
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4.11.3 Air Monitoring 

Air monitoring using a PID andlor other appropriate sampling equipment will be conducted 

before to beginning field activities at a new FiZ and during ground-disturbing activities. The 

PID will be field calibrated to measure volatile organic compounds (VOCs) ~ l a t i v e  to a 

100 ppm isobutylene standard. If VOCs are detected down-hole, colorimetric detector tubes 

andtor other sampling techniques may be used to determine the identification and approximate 

concentration of these compounds. 

The PHSO reserves the right to require personal exposure monitoring or other types of air 

sample collection and analysis. These samples may be required for a variety of reasons such 

as: to idenw a chemical odor, PID readings exceed or approach the action level, or to 

determine if personal exposures are below Occupational Safety and Health Administration 

(OSHA) Permissible Exposure Limits (PELS). 

A combustible gas indicator (CGI) will be used during all soil borings and well installations. 

The CGI will be field calibrated to measure flammable gases relative to a methane standard. 

Down-hole CGI readings will be collected periodically during soil-disturbing operations. Field 

activities will immediately cease if down-hole readings exceed 20 percent of the lower explosive 

limit (LEL). If CGI readings do not subside, the area will be immediately evacuated and the 

situation re-evaluated to determine how to proceed. The area will investigated; operations may 

not proceed until down-hole readings are below 20 percent LEL. 

Action Level and Ceiling Concentration 

Each site at NAVBASE has a designated action level and ceiling concentration. For this project 

the AL is defined as the PID reading in the breathing zone above which respiratory protection 

must be upgraded; chemical protective clothing may also be upgraded. The AL is determined 

on a site-by-site basis. To exceed the AL, PID readings should be sustainable. Readings should 

remain above the AL for at least one or two minutes at a time. Readings that are elevated for 
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only a few seconds every 15 or 20 minutes do not exceed the AL and do not require workers 

to upgrade their level of PPE. 

The general AL for this zone, as determined on a properly calibrated PID, is 5 PID units above 

background. This action level was selected after reviewing available site-specific information 

and previous sampling data for each site in Zones A and B. I€ additional information becomes 

available, the AL for this zone or specific sites may be revised. If the A L  is exceeded, PPE 

shall be upgraded to Level C (assuming that cartridge respitators are appropriate, otherwise 

Level B) if airborne VOC concentrations in the breathing zone exceed the AL, or if the 

concentration of any contaminant exceeds SO percent of the OSHA PEL. 

If breathing zone concentrations exceed the AL, or site conditions indicate that additional health 

and safety precautions are needed, field activities in the area shall stop. Field staff shall not@ 

the Site Supervisor of the situation and hefshe shall contact the Project Manager and/or the 

PHSO. The PHSO will be responsible for reassessing the hazards and prescribing revised health 

and safety requirements as necessary, including upgraded PPE requirements, revised work 

schedules, and revised decontamination procedures. See Table 4-15 for specific criteria for each 

protection level. 

If PlD readings exceed 10 units, the SHSO shall contact the PHSO and discuss the need to 

identify and quantify airborne contaminants. Work shall not proceed until breathing zone 

concentrations return to background levels and it is reasonably anticipated that breathing zone 

readings will stay approximately at background, or the chemical constituent(s) are identified and 

appropriate PPE is donned, 

The ceiling concentration is defined as the maximum allowable PID reading in the breathing 

zone regardless of PPE. A ceiling concentration of 50 PID units has been established. Should 

VOC concentrations exceed 50 ppm in the breathing zone, field workers should secure their 
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equipment and back off the site. Work shall not resume until the Site Supervisor understands 

why VOC concentrations became elevated, knows the major constituents of the VOCs being 

genented, and the VOCs in the breathing zone are less than 5 ppm or workers have upgraded 

T a b  4-1 6 

Equipme 

Poeit~vepressure full-face piece self-contained 
breathing apparatus (SCBA) or positive-pressure 
supplied air respirator with escape SCBA. 
Fully-encapsulating chemical protective suit. 
Chemical-resistant inner and outer gloves. 
Steel toe and steel shank chemical-resistant 
boots. 
Hard hat under suit. 
Two-way radios worn ~nside suit. 
Optional: coveralls, long cotton underwear, 
disposable protective suit, gloves and boots, 
over fully encepsulat~ng suit. 

Chemical-resistant clothes, coveralls. 
Positive-pressure full-face, SCBA or supplted 
airline system (SARI with escape bonte. 
Hard hat. 
Chemical-resistant outer and inner gloves. 
Steel toe and ateel shank boots. 
Chemical-reststant outer boots. 

Chemical-resistant coveralls. 
Full-face, air-purifying resplrator equipped with 
cartridges suitable for the hazard. 
Hard hat. 
Chemical-resrstant outer and inner gloves. 
Steel toe and steel shank boots. 
Disposable outer boots. 

twrl of 
P r o w  

Level A 

Level B 

Level C 

~ o f P l a ~ . n d c r i i  

Critvtf#tlos --- 
When atmospheres are "immediately 
dangerous to  life and health" (IDLH In the 
NtOSHIOSHA Pocket Guide to Chemical ' 

Hazards or other guides.) 
When known atmospheres or potential 
s~tuettons exist that could affect the skin or 
eyes or be absorbed into the body through 
these surfaces. Consult standard references to 
obtain concentrations hazardous to  skin, eyes, 
or mucous membranes. 
Potential situations include those where 
immersion may occur, vapors may be 
generated or splashtng may occur through site 
activities. 
Where atmospheres are oxygen-defic~ent. 
When the type(s) and or potential 
concentration of toxic substances are not 
known. 

When respiratory protection is warranted and 
cartridge respirators are not approprtate. 
Examples of these conditions are: 
- when work area may contain less than 

f 9.5 percent oxygen, 
- when expected contaminants do not 

have approprlate warning properties e.g. 
vlnyl chloride, or 

- when cartr~dges are not ava~lable to  
protect agarnst all COPCs. 

Hazards associated with limited dermal 
exposure are not signif~cant. 

When respiratory protection is warranted and 
cartridge respirators are appropriate. 

When PID readtngs exceed the Action Level. 
When air monitoring ~ndicates airborne 
concentration of a chemical is 50 percent or 
more of the PEL or TLV 
And the work area contains at least 19.5 
percent oxygen. 
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to Level C or B. The proper PPE upgrade shall be determined by the PHSO based on 

site-specific chemical information, i.e., is there enough information to determine that 

air-purifying respirators will provide sufficient protection. 

T a b  4+lb 
lrwl o f ~ a m d ~  

hwl at 
pro- 

Field monitoring values will be recorded in a field logbook and copies must be posted for field 

personnel review. 

- 
Modified 
Level D 

Level D 

Equipment Maintenance 

Before being used daily, PIDs, CGIs, and other monitoring equipment shall be calibmted or their 

proper function verified. Throughout the day this equipment shall be periodically checked to 

ensure it is working properly. A fmal calibration shall be conducted at the end of the work day, 

at which time each instrument will be checked to ensure that it is free from surface 

contamination. Air monitoring equipment shall detect the calibration standard within a range 

of plus or minus 10 percent, otherwise the instrument shall be considered to be malfunctioning. 

Field staff shall note in their field notebooks that they conducted these calibrations and checks 

When chemical contamination is known or 
expected to be present, yet inhalation riak is 
low and respiratory protection is not requ~red. 
Site contaminants may be absorbed through 
the skin. 
The "default level" of PPE required when the 
ZHASP does not specify another level of PPE. 
And the work area has at least 19.5 percent 
oxygen. 

When minimal or no chemical contamination is 
expected. 
When ZHASP specifies Level D protection is 
adequate. 
And the work area has at least 79.5 percent 
oxygen. 

Chem~cal-resistant coveralls. 
Chemical-resistant outer gloves; lnner gloves or 
glove liners, optional. 
Steel toe and steel shank boots. 
Hard hat. 
Safety glasses with side shields or safety 
goggles. 
Optional: chemical-resistant outer boots. 

8 Inner gloves or chemical-resistant gloves needed 
to handle soil or water samples. 
Steel toe and steel shank boots. 
Hard hat. 
Safety glasses with side shields or safety 
goggles. 
Optional: coveralls and disposable outer boots. 
Work clothes. 
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and note whether the equipment was functioning properly. When equipment is not functioning 

properly it should be brought to the attention of the Site Supervisor or SHSO, who will arrange 

for repairs andfor replacement of that equipment as needed. 

4.U Personnel and Equipment Decontamination 

As needed, a CRZ will be established adjacent to EZs established for invasive activities, and will 

include stations for decontaminating personnel, PPE, and hand tools. Typically, a portion of 

the CRZ will be covered with sheets of 6-mil polyethylene (generally, an area 20 feet by 20 feet 

is sufficient) with specific stations to accommodate the removal and disposal of the protective 

clothing, boot covers, gloves, and respiratory protection. 

Heavy equipment and field equipment that cannot adequately be decontaminated in the CRZ may 

be decontaminated on a more centrally located decontamination pad. Table 4-16 lists equipment 

that may be convenient to have onsite to decontaminate heavy equipment and vehicles; this table 

also explains how to use this equipment. 

Figure 4-1 shows one method of laying out an acceptable decontamination area for Level B PPE. 

There are numerous ways to lay out decontamination areas. Decontamination areas for Level C 

and Modifled D PPE should be based on this concept of decontamination, but can be scaled back 

in accordance with the decontamination needs of the specific site and level of PPE. As a general 

rule, people working in the CRZ, assisting in the decontamination of workers leaving the EZ, 

shall be outfitted in PPE that is one protection level below what the exiting workers are using. 

For example, if workers leave the EZ in Level C, personnel in the CRZ should be in 

Modified D. 

Often equipment may be adequately decontaminated using a soapy wash solution and following 

specified rinsing procedures. Normally equipment decontamination will be completed in 
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Table 4-36 
Equipment Rmmmentkld fw Pscontsmirtatirrg Mwy Equipmmt and V e h W  1 

Storage tanks or drums .to be used for storing collected wash and rinse solutions, alternatively, 
equipment for the treatment of collected wash and rinse solutions may be substituted. 

Pumps and filters as needed to collect wash and rinsate solutions. 

Pressurized steam sprayers for steam cleaning equipment. 

Long-handled brushes for general cleaning of exterior surfaces. Also shovels and other equipment 
may be used to dislodge caked-on contaminated mud that may be present on the undercarriage or 
in the tires. 

Wash solutions, selected for their ability to remove (dissolve, etc.) contaminants 

Rinse solutions, selected for their ability to remove contaminants and wash solutions. 

Pressurized sprayers for washing and rinsing, particularly hard to  reach areas. 

Clean buckets that can contain cleaning and rinsing solutions. 

Brooms and brushes that can be used to clean the interior, operator areas of vehicles and 
equipment. 

Level D with gloves or Modifled D PPE. Respirators not only need to be decontaminated and 

cleaned between uses, but also need to be sanitized. Alcohol swabs are generally sufficient. 

In the event of inclement weather (e.g., lightning) or an emergency requiring immediate 

evacuation, contaminated equipment will be bagged or wrapped and taped in 6 mil polyethylene 

sheeting and tagged as "contaminated" for later decontamination. 

4.12.1 Full Decontamination Procedures 

Workers shall use the following cleaning and decontamination procedures when exiting the EZ. 

These procedures should be followed when workers are leaving the area for lunch, at the end 

of their shift or when work is completed for an EZ. Procedures for rest breaks, changing 

SCBA tanks and cartridges are described in Section 4.12.2. Not all steps apply to every 
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situation; follow applicable procedures. Decontamination procedures shall start at the EZ/CRZ 

interface and continue away from the EZ towards the SZ. 

Full Decontamination 

1. Equipment dtog. Deposit used equipment onto plastic drop cloths or into a plastic-lined 

tub. AU gross contamination should be removed here; fine cleaning and decontamination 

of equipment may be completed here or elsewhere. Before moving equipment that is still 

contaminated, it must be wrapped and taped. 

2. Outer boot and glove wash. Washlremove gross contamination from outer boots, outer 

gloves, self contained breathing appamtus (SCBA) and/or supplied air respirator (SAR). 

3. Tape removal. Remove tape from ankles and wrists and dispose of in plastic-lined drum. 

4. Outer boot removal. Remove outer boots; disposable outer boots may be disposed of in 

the same waste container used in Step 3. Non-disposable boots need a thorough cleaning 

before they can be removed from the site. (If non-disposable boots are used, it is 

preferable to have them dedicated to the project.) 

5. Outer glove removal. Remove and dispose of outer gloves. Gloves may be disposed of 

in the same waste container as used in Step 4. 

6. SCBA and SAR removd. For Level B*. 

SC&4 - With buddy or other site worker, remove backpack, remove face piece, and 

shut off air flow. 

Airline - With buddy or other site worker, remove hamess and escape bottle, remove 

face piece, shut off air flow. 
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* If coveralls are ~ i ~ c a n t l y  contaminated, leave the respirator face piece on, 

disconnect the air hose just downstream of the regulator, turn off the flow of air, 

remove the backpack or equipment harness, and leave the face piece in place. 

Remove the face piece in Step 8. 

7. Covemll ternoval. Rinse coveralls, if needed; remove coveralls and dispose of them. 

The same drum may be used as in Step 4. Non-disposable coveralls shall be 

double-bagged with the outer bag clearly labeled "contaminated." 

8. Respimtor removal. Remove respirator (or face piece of Level B equipment, if it is still 

being worn). Dispose of spent cartridges, clean, disinfect, dry, and properly store 

respirator or face piece. 

9 .  Inner glove renroval. Remove and dispose of inner gloves. 

1 1 .  Field Wmh . Wash and rinse hands and face. 

12. Redress. Redress into appropriate PPE for re-entry or change into street clothes. 

Notes: 

All wastes (soil and water) generated during personal decontamination will be collected 

in 55-gallon drums. The drums will be labeled by WA&H personnel; f i  disposal will 

be by the Navy. 

Hard hats and eye protection should be washed at the end of each workday with a soap 

and water solution. 
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4.12.2 Partial Decontamination Procedures 

To change a respirator cartridge or SCBA &rk 

1 .  Outer boot and glove wash. Wash outer boots and gloves. Washlremove gross 

contamination from SCBA andlor SAR equipment. 

2. Tape removal. Remove tape from ankles and wrists and dispose of it in a plastic-lined 

drum. 

3. Face piece removal. Disconnect face piece and air hose just downstream of regulator. 

The face piece may remain in place, or be removed and cleaned. Remove the spent tank 

from the backpack and replace it with a full tank. Connect air hose and turn on air. 

4. Respimtor removal. Remove respirator, remove used cartridges, clean and disinfect 

respirator, install new cartridges, and don respirator. 

5 .  Respirafor check. Check to make sure that respirator still seals properly to your face. 

6. Don clean PPE. Put on clean outer gloves, tape wrists (as applicable), and re-enter EZ. 

When taking a rest break: 

1 .  Outer boot and glove wash. Wash outer boots and gloves. Wash-remove gross 

contamination from SCBA andor S A R  equipment. 

2. Tape renroval. Remove tape from ankles and wrists and dispose of it in a plastic-lined 

drum. 

3. Respiretor removal. Remove SCBA unit, airline harness or respirator, and place in a 

clean area; plastic sheering may be needed. 
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4. Covedl rentoval. Remove outer wear if it is ripped or significantly contaminated. In 

hot weather, at least unzip and pull down upper half of coveralls. 

5 .  Inner glove mmoval. Remove and dispose of inner gloves. 

6.  Wmh. Wash and rinse hands and face at the field wash station. 

7. Rest break. Take rest break; remember to drink plenty of water, Gatorade, or other 

similar beverage. 

8. Don inner gloves. Put on inner gloves. 

9. Don PPE. Don coveralls, outer boots, and outer gloves. Tape wrists and ankles (as 

. needed) and re-enter the EZ. 

Decontamination procedures, based on Level D protection: 

Brush heavily soiled boots and rinse outer gloves and boots with soap and water. 

Remove gloves and deposit them in a trash container. 

Discard gloves and other disposable PPE in a trash container. 

Wash hands and face, and preferably shower as soon as practical. 

4.12.3 Closure of the Decontamination Station 

All disposable clothing and plastic sheeting used during site activities at sites with Level D 

through Level C will be double-bagged and disposed of in a refuse container. ~econtamina& 

and rinse solutions and disposable PPE from Level B site will be placed in a labeled 55-gallon 

drum (separate solids and liquids) for later analysis and disposal. AU washtubs, pails, buckets, 

etc. will be washed and rinsed at the end of each workday. 
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4.13 Standard Safe Work Practices 

Eating, drinking, chewing gum or tobacco, smoking, or any activity that increases the 

probability of hand-to-mouth transfer and ingestion of material is prohibited in any area 

designated as contaminated, unless authorized by the SHSO. 

Hands and face must be thoroughly washed upon leaving the work area. 

No contact lenses will be worn in work areas while invasive activities are conducted. 

Whenever decontamination procedures for outer garments are in effect, the entire body 

should be thoroughly washed as soon as practical after leaving the CRZ. 

o Contact with contaminated or suspected contaminated surfaces should be avoided. 

Whenever possible, do not walk through puddles, leachate, or discolored surfaces, or 

lean, sit, or place equipment on drums, containers, or on soil suspected of being 

contaminated. 

• Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be taken by personnel on cleanup or response operations 

where the potential for absorption, inhalation, or ingestion of toxic substances exists 

unless specifically approved by a qualified physician. Consumption of alcoholic 

beverages is prohibited. 

• Adequate side and overhead clearance must be maintained to ensure that the drill rig 

boom does not touch or pass close to any overhead power lines or other overhead 

obstacles or obstructions. 
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NAVBASE Public Works and local utility representatives shall be contacted and 

requested to identlfy al l  underground utility lines. Utility lines should be marked using 

characteristic spray paint or labeled stakes. A buffer zone, 3 yards to either side of a 

utility line, should be maintained during all subsurface investigations. 

a Due to the flammable properties of the potential chemical hazards, all spark or ignition 

sources should be bonded and/or grounded or mitigated before soil boring advancement 

or other site activities begin. 

4.14 General Rules of Conduct 

Liquor, fuearms, narcotics, tape recorders, and other contraband items are not permitted 

on the premises. 

Any violation of local, state, or federal laws, or conduct which is outside the generally 

accepted moral standards of the community is prohibited. 

Violation of the Espionage Act, willfully hindering or limiting production, or sabotage 

is not permitted. 

Willfdly damaging or destroying property, or removing government records is 

forbidden. 

Misappropriation or unauthorized altering of any government records is forbidden. 

Securing government tools in a personal or contractor's tool box is forbidden. 

Gambling in any form, selling tickets or articles, taking orders, soliciting subscriptions, 

taking up collections, etc. is forbidden. 
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Doing personal work in government shop or offrce, using government property or 

material for unauthorized purposes, or using government telephones for unnecessary or 

unauthorized local or long distance telephone calls is forbidden. 

Compliance with posted signs and notices is required. 

Boisterousness and noisy or offensive work habits, abusive language, or any verbal, 

written, symbolic, or other communicative expression which tends to disrupt the work 

or morale of othiers is forbidden. 

Fighting or threatening bodily harm to another is forbidden. 

Defacing any government property is forbidden. 

Wearing shorts of any type andor offensive logos, pictures, or phrases on clothing is 

forbidden. Shirts, shoes and pants or slacks, or coverall-type garments will be worn at 

all times on govemment property. 

All persons operating motor vehicles will obey al l  NAVBASE traffic regulations. 

4.15 Medical Monitoring Program 

See C W P  Section 7. 

4.16 Authorized Perso~e l  

Personnel anticipated to be onsite at various times during site activities include: 

Engineer-in-Charge 

Site Contact 
Matthew A. Hunt (SOUTHDIV) 

Amos Webb (NAWASE) 
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hincipal-In-Charge James Speakman (E/A&H) 

Manager, Charleston Operations Todd Haverkost (E/A&H) 

Task Order Manager/Project Manager Lawson Anderson (E/A&If) 

Project Health & Safety Oficer John Borowski (WA&H) 

Site Supervisor Mark Hancher @YA&H) 

Site Health & Safety Officer Tim McCord (E/A&H) 

Responsibilities of Key Field Staff 

Key field staff for this project, in terms of health and safety are: 

Site Supervisor 

Site Health and Safety Officer 

(All) Field Staff 

The primary health and safety responsibilities associated with each of these positions are 

delineated in CHASP, Sections 8.1, 8.2, and 8.3, respectively. 

4.17 Emergency Information 

All hazardous waste site activities present a risk to onsite personnel. During routine operations, 

risk is minimized by establishing good work practices, staying alert, and using proper PPE. 

unpredictable events such as physical injury, chemical exposure, or fire may occur and must 

be anticipated. 

If any situation or unplanned occurrence requires outside emergency, immediately call the 

appropriate contact from the following List: 

Contact 

Amos Webb 

Agency or Organization 

NAVBASE Charleston, Site 
Contact 

Telephone 

(803) 743-55 19 
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Contact 

Matthew A. Hunt 

Law Enforcement 

Fire Department 

Ambulance Service 

Hospital 

Poison Control 

Lawson Anderson 

John Borowski 

Agency or Organization 

SOUTHDIV 

NAVBASE Security 

NAVBASE Fire Department 

NAVBASE Ambulance 

Charleston Naval Hospital 
Baker Hospital 

Southern Poison Control 
Center 

EnSafe/Allen & Hoshall, 
Task Order Manager 

EnSafe/Allen & Hoshall, 
PHso 

Telephone 

(803) 743-0525 

(803) 743-5555 

(803) 743-5333 

(803) 743-5444 

(803) 743-7000 
(803) 744-2 1 10 

(800) 922-1 117 

* Use Charleston Naval Hospital for (potentially) life-threatening situations. For medical 

needs that are less urgent, the naval hospital will not serve civilians; Baker HospitaI is 

the next closest appropriate medicat facility. 

Should an emergency occur or a potential emergency becomes a possibility, the following 

persons shall be fully apprised of the situation a soon as practical: Amos Webb, NAVBASE; 

Matthew Hunt, SOUTHDIV Engineer-in-Charge; Todd Haverkost, WA&H Manager, Charleston 

Operations; Lawson Anderson, Project Manager; and John &rowski, WA&H PHSO. Other 

persons, as appropriate, may also need to be contacted. 

4.17.1 Site Resources 

A cellular telephone will be available in the SZ for routine and emergency communication/ 

coordination with NAVBASE, SOUTHDIV, and the WA&H field office. First-aid and eye wash 

equipment will be available at the work area and in each field vehicle. 
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4.17.2 Emergency Procedures 

kamples of an emergency include: 

A fire, explosion, or similar event at or near the site whether related to this project or 

not; 

• A member of the field crew sustains a sigmficant injury, or experiences symptoms of a 

chemical exposure; or 

The discovery of a condition which suggests that site conditions are imminently more 

dangerous or hazardous than anticipated. 

If an emergency occurs, follow these procedures: 

. If it is necessary to evacuate the area, immediately proceed to a rally point and remain 

there until instructed otherwise. 

Use planned escape routes. 

If a member of the field team experiences effects or symptoms of exposure while on the 

scene; the field crew will immediately halt work and act according to the instructions 

provided by the Site Supervisor or, in his absence, the SHSO. 

• For applicable site activities, including all Level B activities, use wind indicators to 

continuously indicate downwind or p~ferred escape routes, from upwind routes. 

Investigate condition(s) suggesting that site conditions may be more hazardous than 

anticipated. The condition observed and the decisions made shall be recorded in the 

safety logbook, or in the field logbook if no safety logbook is being maintained. If there 
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are doubts about how to proceed, suspend work and leave the work area until the PHSO 

has evaluated the situation and appropriately instructed the field team. 

If an accident occurs, the Site Supervisor is to complete an Accident Report Form 

(Appendix H) for submittal to the managing Principal-in-Charge of the project. 

If a member of the field crew suffers a personal injury, the SHSO will caLl NAVBASE 

Fire Department 743-5333 or 5444 if an ambulance is needed. Next alert appropriate 

emergency response agencies as the situation dictates. Complete an Accident Report 

Fonn for any such incident. 

If a member of the field crew suffers chemical exposure, flush the affected areas 

immediately with copious amounts of clean water, and if the situation dictates, the SHSO 

should alert appropriate emergency response agencies, or personally ensure that the 

exposed individual is transported to the nearest medical treatment facility for prompt 

treatment. (See Appendix G for directions to the emergency medical facility.) An 

Accident Report Form will be completed for any such incident. 

Directions to the nearest emergency medical facility capable of providing general emergency 

medical assis.mce and treating chemical bums are provided in Appendix G of this work plan. 

4.18 Forms 

The following forms will be used in implementing this Health and Safety Plan: 

Plan Acceptance Form 

Plan Feedback Form 

Exposure History Form 

Accident Report Form 
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A ZHASP Plan Acceptance Form will be f111ed out by all employees working onsite before site 

activities begin. The Plan Feedback Form will be fded out by the SHSO and any other onsite 

employee who wishes to fd one out. The Exposure History Form will be completed by both 

the Field h j e c t  Manager and the individual(s) for whom the form is intended. Examples of 

each form are provided in Appendix H of this plan. 

All completed forms must be returned to the Task Order Manager at EnSafeIAUen & 

Hoshall, Memphis, Tennessee. 
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5.0 SIGNATORY REQUIREMENT 

Condition I.B. of the Hazardous and Solid Waste Amendments (HSWA) portion of RCRA 

Part B Permit ( P A  SCO 170 022 560) states: All applicatiMons, reports, or information 

submitted to the Regional Administrator shall be signed Md certped in acconbnce with 

40 CFR 6270.11. The certification reads as follows: 

I certr3 under penalty of Iaw t h a  this document and all attachments were prepared under my 

direction or supemrYIsion in accordance with a system designed to assure thar quali)Ted personnel 

properly gather and ewluute the i n f o m ' o n  submitted. Bared on my inquiry of the person or 

persons who manage the system, or those persons direct& responsible for gathering the 

informution, the informaion is, to the best of my knowledge and belief, true, accurate, and 

complete. I am aware that there are significant penalties for submmrm'ng false informanrmanon, 

including the possibility offine and imprisonment for knowing violan'ons. 

Commander, 
Charleston Naval Shipyard 

Date 
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CERTIFICATION OF HEACTH-BASED RISK CLEAN CLOSURE 



CERTIFICATION OF CLEAN CLOSURE 
DEFENSE REUTlLrZATION AND MARKETING OFZ'ICE STORAGE SHED 

NAVAL SHIPYGRD, CHARLESTON, SC 

I. BACKGROUND . . 

Since 1980 [when the Resource Conservation and Recovery Act (RCRA) was implemented], the 
Defense Reutilization and Marketing Office (DRMO) stored property that had become 'hazardous 
waste at the rear of Building 1617, a covered storage shed. In November, 1993, the South 
Carolina Department of Health and Environmental Control (SCDHEC) approved the November, 
1992 revision of Closure Plans. Interim Status Facilities. NavaI Shi~vard Charleston (CNSYD), 
December. 1984. 

II. CLOSUlRE DOCUMENTATION 
To account for the peculiar circumstances that exist at CNSYD, the soil contamination 
assessment element at the DRMO Storage Shed departed from conventional approaches. Those 
circumstances, and their facility closure implications were reported to SCDHEC in Progress 
Remrt. Interim Status Facilie Closures. Naval Shi~yard. Charleston: Mav 1989. That report 
disclosed'the discovery that the sandy soil underlying the DRMO Storage Shed is fdl material. 
That heterogeneous material prohibited the collection of "background" samples typical of 
naturally occurring soils in the vicinity of the unit. That report contained a proposal for 
assessing soil contamination through the development of health based action levels in lieu of 
strict comparisons to nonrepresentative "background" constituent concentrations. 

The proposed alternative was implemented and its results were reported in Risk Assessment and 
Development of Health-based Soil Clean-uu Goals for Charleston Navy Shi~vard. November 22, 
1991. The assessment relied on analytical results from soil samples collected since October - 
1987 at the D M 0  Storage Shed. The assessment report concluded, "Since the 95th percentile 
upper confidence limit of the average concentrations never exceeds the soil clean-up goal for any 
compound detected at the [DRMO Storage Shed], it is unlikely that these clean-up goals need 
to be applied at these locations." 

Following the review of the November 1991 report by SCDHEC, the November 1992 final 
revision to the Closure Plan was submitted to the agency by Southern Division, Naval Facilities 
Engineering Command, on behalf of the CNSYD. That Closure Plan reflected the 
implementation of health-based clean-up goais at the DRMO Storage Shed. 



rn, FINAL CLOSURE INSPECTION 
On October 5, f 987, an EnSafe SC-registered professional engineer inspected the facility. No 
containers of hazadous wastes were present, and the area surrounding the hazardous waste 
storage racks was free of debris. 

On January 4, 1994, the site of the DRMO storage shed was reinspected by EnSafe's SC- 
registered professionaf engineer. Since no soil decontamination is necessary using the health- 
based goals outlined in the SCDHEC-approved Closure Plan, the inspection focused on 
confirmation of the absence of any hazardous waste management activities at the site. 

N. CLOSURE CERTIFICATION 
I am registered to practice engineering by the South Carolina State Board of Engineering 
Examiners (License number 8806). I certify, under penalty of law, that preparation of 
documentation and witnessing of the closure of the DRMO Storage Shed at CNSYD, SC was 
performed under my direction and supervision in accordance with a system design to assure that 
qualified personnel observe and evaluate closure activities. To the best of my knowledge and 
belief, the closure of the DRMO Storage Shed was performed in accordance with the SCDHEC- 
approved Closure Plan. I am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for lcnowing violations. 

Date: Januaw 11.  1994 



CERTIFICATION OF CLEAN CLOSURE 
DEFENSE REUTILIZATION AM) 

hMR.ET'ING OFFICE STORAGE SHED 
NAVAL SHIPYARD CBARLBTON, SC 

I cemfy , under penalty of law, that the attached document and all attachments were prepaTed . 
under a system designed to assure that qualified p e m ~ e l  properly gather and evaluat'e the 
information submitted. Based on my inquuy of tbe persons who managed the closure of the 
DRMO Storage Sbed at Naval Shipyard Charleston, SC, the information submined is, to the 
best of my knowledge and belief, hue, accunte, and complete. I am aware that there are 
si@xcaot penalties for submitting false mfomation, including the possibility of fine and 
unprisonment for h y i n g  violations. 

Commander, ~ a v a l  Shipyard Charleston 
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APPENDIX D 

PREVIOUS INVESTIGATIONS 



TABLE D-1A 
Lead Concentrations in Soils in the DRMO Area 



TABLE D-I B 
Lead Concentrations in Indoor and Outdoor Ambient Air 

in the DRMO Area 

I Sampie 
~ a t c i x ,  , . ,  Sampte Number , , ,  , 

Lead Concarbation 
,, fmicm~ann per MIC, meter) - 

< 1 
< I  
2 
1 

< 20 
< 20 
< 2 0  
< 20 
<20 
< 20 
< 2 0  
< 2 0  

Outside-Air 
Outside-Air 
Outside-Air 
Outside-Air 
Building-Air 
Building-Air 
Building-Air 
Building-Air 
Building-Air 
Building-Air 
Building-Air 
Building-Air 

HVDI-1 
HVDI -2 , 
HVD2-1 
HVD2-2 

AAI 606 (office) 
AAI  606 (warehouse) 

AA1607 
AA 1 608A 
AA1612 
AA1613 
AAl627 
AA2521 





Note: 
1 - Sediment sample collected from storm sewer system 

Note: 
2 Beryllium and Arsenic were not detected above their respective soil, R8Cs in theshallow subsurface 

soils at this location. 



APPENDIX E 

LABORATORY ANALYTICAL PACKAGE - SWMUs 1 AND 2 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

.- 

5 102 LaRome Avenue Savannan, GA 31 404 (91 2) 354-7858 fax (912) 35241 65 

LOG NO: S3-46479 

Received: 16 NOV 93 
a. Paul Stoddard 
EnSaf e/Allea & Hoshall 
5720 Suuuner Trees Dr. Suite 8 
Memphis, T N  38134 

Purchase Order: 041100/93 

Project: Cr0-029 (SDG CrPS22/25) 
S q l e d  BY: Client 

REPORT OF RESULTS . 

LOG NO W L E  DESCRIPTION , LIQUID SAMPUS _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - - - - - - - - - - - - - - - - - - * - - - - - - - * - - - - - - -  

46479-3  CNSY/S02-W04-01 
46479-4 UCTSY/SO2-W03-01 

~ s Y / s 0 2 - w 0 5 - 0 1  46479-5  
46479-6  CNSY/S02-WO1-01 
46479-7  U ? S Y / S O ~ - ~ 0 6  -01 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ - _ _ - - - - - - - - - - - - - - - * * - - - - - - - - - - * * - - - - - - - - - -  

PARAMETER 46479-3 46479-4 46479 - 5  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - *  - - - - - - - - - -  - - - - - - - - - -  
Aluminum (6010) 
Aluminum (6010) , ug/l 2000 200U 440000 
Dace Analyzed 12.03.93 11.30.93 12.02.93 

Antimony (6010)  
Antimony (6010) , ug/l 5 OW 5 O t l  5 OU 
Date Analyzed 12.02.93 12.02.93 12.02.93 

A t s e n i c  (7060) 
Arsenic (70601,  ug/l 1 OU IOU 89 
Date Analyzed 12.03.93 12.03.93 12.03.93 

B a r i u m  (6010) 
Barium (60101, ug/l 42 4 1  1300  
Date Analyzed 12.03 .93  12.02.93 12.02.93 

Beryllium 
Beryllium (6010) , ug/l 5.OU 5.0U 9.4 
Date Analyzed 12.03.93 12.02.93 12.02.93 

Cadmium (60101 

Cadmium (60101, ug/l S.0U 5.OU S.0U 
Date Analyzed 1 2 . 0 3 . 9 3  12.02.93 12.02.93 

Z a l c i u m  (6010) 
Calcium (60101 , ug/l 10000 65000 130000 
Date Analyzed 12.03 .93  12.02.93 12.02.93 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - * - - - - - - -  - - - - _ _ - - - -  * * * _ _ _ _ _ _ _  

Page 11 
DAm/ 
TIMI3 SAMPLED SDG# 
& - - - - - - - - - - - - - - C - - - -  

11- 15-93/1145 CNS25 
11 -15-93/1107 CNS25 
11 -15 -43 /1250  a s 2 5  
11-15 -93 /1452  a s 2 5  
11 -15-93 /1532 a s 2 5  
- - - * - - - - - - - - - - - - - - - - - - -  

46479-6  46479-7  
- - * m e - - - - -  



SL SAVANEIAH LABORATORIES 
& ENYlRONMENTAL S€RVICES. INC. 

5102 LaRocne Avenue Savannan. GA 31404 . (912) 354-7858 Fax (912) 352-0165 
LOG NO: S3-46479  

Received: 16 NOV 93 

M r .  P a u l  Stoddard 
EnSafe/Allen 6 Hoshall 
5720 Sumer T r e e s  Dr. Suite 8 
Memphis, TM 38134 

P u r c h a s e  O r d e r :  041100/93 

P r o j e c t  : CPO-029 (SDG U'?S22/25) 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO W L E  DESCRIPTION , LIQUID SAMPLES _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
46479-3 CNSY/SO~-WO~ -dl 
46479 -4 CNSY/S02-WO3-01 
46479 -5 CNSY/S02 -W05 - 01 
46479-6 CNSY/So2-Wol-OI 
46479-7 CNSY/S02-W06-01 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 46479-3 46479 -4 46479-5 

* - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
:h rmium (6010) 
Chromium (60101, ug/l 1 OU 1 OU 63 0 
Date Analyzed 12.03.93 12.02.93 12.02.93 

Cobalt (6010) 
Cobalt (60101, ug/l 1 OW 1 OU 40 
Date Analyzed 12.03.93 12.02.93 12.02.93 
Copper (6010) 
Copper (60101, ug/l 2 5U 2 5U 160 
Date Analyzed 12.03.93 12.02 -93 12.02.93 
Iron (6010) 
Iron (60101, ug/l 7100 720 180000 
Date Analyzed - 12.03.93 12.02.93 12.02.93 

Lead (7421) 
Lead (74211, ug/l S.0U 5.OU 910X 
Date Analyzed 12.01.93 12.01.93 12.02.93 

Magnesium (6010) 
Magnesium (6010) , ug/l 13000 34000 110000 
Date Analyzed 12.03.93 12.02.93 12.02.93 

Manganese (6010 
Manganese (60101, ugjl 150 320 510 
Date Analyzed 12.03.93 12.02.93 12.02.93 

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

Page 12 
DATs/ 
TIla !SAB@I&D SDG# 
- - - - - - - - - - - - - - - _ - - - _ C _ _  

11-15-93/1145 CNS25 
11 -15 -93/1107 CNS25 
11 -15 -93/1250 CNS25 
11-15-93/1452 QPS25 
11-15-93/1532 CNS25 
. . . . . . . . . . . . . . . . . . . . . . .  

46479-6 46479-7 
- - - - - - - - - -  



SL SAVANNAH LABORATORiES 
6 ENVIRONMENTAL SERVICES. INC. 

5 102 ~ a ~ o c n e  Avenue Savannan. GA 31 404 (91 2) 354-7858 Fax (91 2) 35241 65 

LOG NO: ~3-46479 

Received: 16 NOV 93 

~ r .  Paul Stoddard 
~ n S a f e / a l e n  ti Hoahall 
5720 Su~lmar Trees Dr. Suite 8 
Memphis, TI? 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG ~ ~ ~ 2 2 / 2 5 )  
Sampled By: Client 

REPORT OF RESULTS Page 13 
-/ 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME =LED SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ C - ~ ~ ~ - ~ ~ - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
46479-3 CNSY/S02-W04 -01 11-15-93/1145 CNS25 
46479-4 CMSY/S02-W03-01 11 -15 -93/1107 mS25 
46479-5  QPSY/S02 -W05 -01 11-15-93/1250 a s 2 5  
46479 -6 CNSY/SO2-WOl-01 11 - 15 -93 /I452 a s 2 5  
46479 - 7 CNSY/SO2 -WO6-61 11-15-93/1532 a s 2 5  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ C - d ~ - - - - - - - - - - - ~ ~ - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . .  
PARAMETER 46479-3 46479-4 46479-5 46479-6 46479 - 7 
_ _ _ - _ - _ - - - _ - _ _ _ _ - _ - - - - - - - - - - -  * - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Mercury 
Mercury (7470/7471) , ug/l 0 -20ffi~' 0 -2OtRO 0.4614 0.2OUN 0.20fJN 
Date Analyzed 11.23.93 11.23.93 11.23.93 11.23.93 U.23.93 
Nickel (6010) 
Nickel (60101, ug/l 4 OU 4 OU 110 4 OU 4 OU 
Date Analyzed 12.03 -93 12.02.93 12 -02.93 12.02 -93 11.30 -93 
Potassium (60103 
Potasslum (60101, ug/l 19000 17000 87000 1200 3900 
Date Analyzed 12.03.93 12.02.93 12.02.93 12.02-93 11.30.93 
Selenlum (7740) 
Selenlum (7740) , ug/l 1 OU 10U . ZOOOW 1 OU IOUW 
Date Analyzed - 12.03 - 9 3  12.03 -93 12.03 - 9 3  12.03 - 9 3  11.22 - 9 3  
Szlver (6010) 
Sllver I6010), ug/l 1 OU 1 OU 1 OU 1 OU 1 OU 
Date Analyzed 12 -03. 93 12.02.93 12.02 -93 12.02.93 12.02 -93 
Sodium (60103 
Sod~um (6010) , ug/l 340000 49000 970000 160000 6900 
Date Analyzed 12.03.93 12.02 - 9 3  12.02.93 12.02.93 I f .  30.93 
Thallium (7841) 
Thallium (7841) , ug/l 5 00 1 OU 1000 1 OU 1 OU 
Date Analyzed 12.02.93 12.01.93 12.02.93 12.01.93 11.29.93 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - _ - - -  _ _ _ - _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
B ENVIRONMENTAL SERVICES, IUC. 

5102 LaRocne Avenue Savannan, GA 31404 (912) 354-7858 Fax (912) 352-0165 

LOG NO: 53-46479 

Mr. Paul Stoddard 
EnSaf e /Allen ,& Hoshall 
5720 Suxmer Trees Dr. Suite 8 
~emphis, Tf9 38134 

RGPORT OF RESULTS 

LOG NO SAMPLs DESCRIPTION , LIQUID SAMPLES 

Received: 16 NOV 93 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CnS22/251 
Sampled By: Client 

Page 14 
PATE! 
T m  !ZAMPLED SbG# 

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

PARAMETER 46479-3 46479-4 46479-5 46479-6 46479 - 7 
Vanadium ( 6 0 10 1 
Vanadium (60101, ug/l 1 OU 1 OU 64 0 1 OD 1 OU 
Date Analyzed 12.03.93 12.02.93 12.02.93 12.02 -93 11 -30 -93 
Zinc (6010) 
Zinc (60101, ug/l 2 OW 21 52 0 2 OU 2 OU 
Date Analyzed 12.03.93 12.02.93 12.02.93 12.02.93 11.30.93 

Cyanide 
Cyanide, Total (9011/9012), ug/l lOUN lOUrJ 1 OUN 1 OUN  1 OUN 
Date Analyzed 11 -24.93 11.24 - 9 3  11.24.93 11.24 -93 11.24 -93 



W R R  : S346479Ah1 S-LB DESCRIPTION : l*CNSY/S02-W02-01 
Mm'RXX : W SDG#: as23 
mTE RECEIVM) : 11/16/93 
SAmm (WTIVOL) : N/A LgVsL:m 

GC COLUMN : t MOISTURE : 0 % 

DILUTION FACTOR : 1-0 LAB FILE ID : 87010' 
B A T M  ID : 1122B CLOCK ID : 2C1123B 

QIloroms thane 
Brmomethane 
Vinyl Chloride 
Chloroe than8 
Methylene Chloride (~iuhlordmethane) 
Ace tone 
Carbon Disulf id@ 
1,l-~ichloroothene 
1,l-Dichloroeth- 
Tr~s-5,2-DiChloroethylene 
Cis-1,2-Dichloroe*ene 
Chlorof o m  
1,2-Dichloraethane 
2 -Butanone (MEXI 
1,1,1 - T r i  Chloroeeharre 
Carbon Terrachlorids 
vinyl Acetate 
Bxoamdichloxometh~ 
1,1,2,2-Tetrachloroefhans 
1,2-~ichloropropane 
mane-1,3-Diehloxapropae 
T~ichloroethene 
Dibromochloromerhane 
1,1,2 -Trichloroeth6ne 
Benzene 
Cis-1,3-~ichloroprapene 
Bro~lrof o m  
2 - Hexanone 
4 -Methyl - 2 -pentanone (MIBK) 
Tet rachloroethene 
Toluene 
Chlorobenzene 
Ethylbenzene 
styrene 
Xylenes 
Surrogate - Toluene-dB * 
Surrogate - 4-Bromofluorobenzene * 
Surrogate - 1,2-Dichloroethane-d4 
Date Analyzed * 

- 

RESULT 

low 
1 OU 
100 
IOU 
5.OU 
5 OU 
5.OU 

..-5 . OU 
5.on 
S.OU 
S.0U 
5 .ow 
5.OU 
SOU 
5.OU 
5.0U 
1 OD 
5.0U 
5 .OW 
5.0W 
5.OU 
5 .  OW 
5.OW 
5.OU 
5 . 0 0  
5 .  OU 
S.0U 
5 00 
5 00  
5.QU 
5.OU 
5.0W 
5.0U 
5.0U 
5.011 
93 8 
104 0 
113 t 
11.24.93 . - . .  



LOG NUHBER : S346479A*1 
MATRIX : LI 
DATE RECEIVED : 11/16/93 
SAMPLE (WTIVOL) : lOOOmL 
FINAL EXTRACT VOLUME : 
GC COLUMN : NIA 
DILUTION FACTOR : 1-0 
BATCH ID : 1119A 

DET NAME : Semivolatiles (8270) 

CHEMICAL NAHE 

SAMPLE DESCRIPTION : 1*CNSY/S02-W02-01 
SDGC: CNS23 

LEVEL : LOW 
INJECTION VOLUME : luL 
f MOISTUKE : 100 f 
LAB FILE ID : 33365 
CLOCK ID : 

Phenol 
bis(2-Chloroethy1)cther 
2-thloropheno1 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene ./ 

2-Methylphenol .(o-cresol) &.' 

Bis(2-chloroisopropy1)ether 
)-He rhylphenol 4-Me tbylphenol (r+&resol) 
N-Nitroso-di-n-propylamine 
Hexachloroe thane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
bis(2-Ch1oroethoxy)methane 
2.4-Dichlorophenol 
1.2.4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Hethylnaphthalene 
~exachlbroc~ clopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenal 
4-Nitrophenol 
Dibenzofuran 
2,k-Dinitrotoluene 
2,6-Diaitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenyl'ether 

RESULT 

1 ou 
IOU 
IOU 
1 OU., .- 
,l oil 

IOU 
1 OU 
-1 orr 
10U 
10U 
10U 
IOU 
10U 
IOU 
1 OU 
IOU 
IOU 
10U 
1 OU 
20u 
10U 
1 OU 
1 OU 
1 OU 
1 ou 
low 
1 OU 
5 OU 
10u 
IOU 
5 OU 
1 DU 
5 OU 
5 OU 
1 OU 
10U 
1 OU 
IOU 
IOU 

UNf TS 

ugl 1 
ugl 1 
u g l l  
ugll 
ug 11 
ugil 
ugll 
u g l l  
ugll 
ug/ 1 
ugll 
ugll 
u g l l  
ugll 
ug l l  
ugll 
ug/ 1 
ugll 
ugll 
ug/l 
ugll 
ug/l 
ugll 
ugll 
ugll 
ug l l  
ugll 
ug/l 
ugll 
ugll 
ugt 1 
ug/ 1 
u g l l  
ugil 
ugll 
ugll 
ugll 
ugl l 
u g l l  



LOG NUMBER : S3464796*1 
MATRIX : LI 
DATE RECEIVED : 11/16/93 
SAMPLE (WTIVOL) : lOOOmL 
FINAL EXTUCT VOLUME : 1mL 
GC COLUMN : NIA 
DILUTION FACTOR : 1.0 
BATCH ID : 1119A 

DET NAME : Semivolatiles (8270) 

CHEMICAL N W  

Fluorene 
4-Nitroaniline 
4,6-~initro-2-methylphenol 
N-~itrosodiphenylamine/Diphenylamine 
4-Bromophenyl-phenyl-ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anchracene 
Di-n-butylphthalate 
Pluoranthene 
P y rene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
Di-n-octylphehalate 
Benzo(b)fluorsnthene 
Carbazole 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthraeene 
Benzo(g,h,i)perylene 
Surrogate - Phenol d 5 * 
Surrogate - 2-Fluorophenol * 
Surrogate - 2.4.6-Tribronophenol * 
Surrogate - Nitrobenzene d-5 * 
Surrogate - 2-Fluorobiphenyl * 
Surrogate - Terphenyl * 
Date Extracted 
Date Analyzed * 

SAMPLE DESCRIPTION : I*CNSY/S02-W02-01 
SDGt: CNS23 

LEVEL : LOW 
INJECTION VOLUME : luL 
Z MOISTURE : 100 1 
LAB FILE ID : 33365 
CLOCK ID ; 

RESULT 

1 OU 
SOU 
sou 
10U 
low 
low - 

50U 
10U 
1 ou 
l 0 U  
1 OU 
1 OU 
10U 
20U 
10U 
1 OU 
IOU 
1 OU 
low 
10U 
IOU 
IOU 
I ou 
IOU 
1 OU 
61 1 
58 2 
68 X 
59 X 
63 Z 
66  Z 
11.19.93 
11.29.93 

u g l l  
ugll 
ug/l 
ug/l 
ugi 1 
ugll 
ugl l 
ugll 
ugl l  
u g l l  
ug I l 
ugll 
ugll 
ug / l 
ugll 
ugll 
ugll 
ugll 
ug / 1 
ugl l 
ugll 
ugl l  
ugll 
ugl l 
ugll 



LOG NUMBER : S346479A*1 
MATRIX : LI 
DATE RECEIVED : 111 16193 
SAMPLE (UT/VOL) : 1000ml 
FINAL EXTRACT VOLUME : lOml 
GPC CLEANUP (YIN) 1 NO 
DILUTION FACTOR : 1.0 
BATCH ID : 1118T 

DET NAME : Pesticides ( 8 0 8 0 )  - 
CHEMICAL NAME 

alpha-BHC 
beta-BHC 
delta-BHC 
gamna-BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
End r in 
Endosulfan fI 
4,4' -DDD 
Endosulfan sulfate 
4,4'-DDT 
Endrin ketone 
Methoxychlor 
alpha-Chlordane 
gaffpna-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
,Aroclor-1232 
Aroclor-1242 - 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Endrin Aldehyde 
Z R Surrogate-TCX * 
2 R Surrogate-DBC + 
Date Extracted 
Date hnalyzed 

O b i  L i G  L A L I  - . L- Li 

SAMPLE DESCRIPT~ON : 1*CNSY I S02-W02- 01 
SDGC :. CNS23 . . 
LEVEL : LOW 
INJECTION VOLUME : 2.0~1 
Z MOISTURE : --- 
LAB FILE ID : N/A 
CLOCK ID ! 

RESULT 

0.050U 
0.050U 
0 .  OSOU 
0,050U 
0.050u 
0.05ou 
0.050U. 

' 0.050U. 
0. IOU 
0. IOU 
0.1ou 
0 .IOU 
0.10U 
0.10U 
0.10U 
0.10u 
0.5ou 
0. OSOU 
0.050U 
5. OU 
1. DU 
2.0U 
1.OU 
1.OU 
1. OU 
1.OU 
1.OU 
0.10U 
.81 X 
123 Z 
11.18.93 
12.23.93 

UNITS 

ugll 
ugll 
ugll 
ugll 
ug 11 
u g l l  
ugll 
ugll 
ugl l  
u g l l  
ugll 
u g l l  
u g l l  
ugll 
ug/l 
ugll 
u g l l  
u g i l  . 
ugll 
ugll 
u g i l  
u g l l  
ugi 1 
u g l l  
ug/ 1 
ugi l  
ugll 
u g l l  



1 SL Sample No. 
INORGANIC ANALYSES DATA SHEET 

LA Name : SAVANNAH-L?iBORATORR% 

Lab Code: SLSAV - SDG No. : CNS023 

Matrix (soil/water) : WATER Client Sample ID: WOZ-01 

Date Received; t7 /16 /93  

- 0.0 
Concentration Units (ug/L or mg/kg dry weight): UG/ 

Comments : 

- 

~luminum_ 
mt i mony- 
~r senic- 
Barium- 
~ery1liu.m 
Cadmium- 
Calciun- 
Chromium_ 
cobalt- 
Copper- 
Iron 
Lead 
Magnesium 
Manganese 
Mercury- 
Nickel- 
Potassium 
Seleni* 
Silver- 
Sodium__ 
Thallium- 
vanadium_ 
Zinc 
Cyanide- 

FORM I - IN 

I Q 

200 
50.0 
10.0 
57.4 
5.0 
5.0 

t58000 
10.0 
10.0 
25 .0  
2950 

5.0 
88500 
3370 
0.20 
40.0  
33600 
10.0 
10.0 

520000 
5 0 . 0  
1'0.0 
175 

f0. 0 

c Concentration ICAS NO. 
U 
U 
U 

t 
U 

f 
u 
U 

- 
U 
U 

U 

U 

5 
- 

Analyte 

W 
. 

N 
E P -  

E 
W 

- E  
-N 

- W  

-WN_ 

N- 

- 
P- 
p- 
F- 
p- 
P- 
P- 

P 
PI 
p- 
P- 
F- 
p- 
p- 
CV 
p- 
p- 
F- 
p- 
P - 
F_ 
p- 
p- 
AS 
- 



MFIR-22- 1995 15 : 35 bSafe/Al len & Hoshal 1 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SEIIWCES, INC 

5102 LaRome Avenue Savannan. GA 31404 (912) 354-7858 Fax (912) 3524165 
LMj No: 53-45997 

Received: 26 OCT 93 
M r .  Paul S t d d a r d  
EnSaf e/Allea & Hoehall 
5720 Summer Trees Dr. S u i t %  8 
Memphilr, TW 38134 

Purchase Order: 041100/93 

Project : CTO-029 (SDG ~~S15/Cl'?S161 
Sampled By: Client 

REPORT OF RESULTS Page 10 
DATE/ 

LOG NO SAMPLE PBSCRIPTION , SOLID OR SmSOLID TIES SDG# 
_ - _ - _ _ _ I _ - _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ---I------------------- 

45997-4 ms~/so2-sol-ol 10-25-93/1020 CNSl6 
45997 -5 cNSY/SO2 -so2-01 10-25-93/1030 -16 
45997-6 CNSY/SO2-903-01 10-25-93/1040 -16 
45997-7 clom/SOZ-S04 - 01 10-25-93/1650 -16 
45997-8  ~ S Y / S O ~ - S O ~ - O ~  10 -25 -93 /1330 as16 
l___------_ _ ~ " I ~ I ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - - - - - - - - - - -  -------I.-------------- 

P-R 45997-4 45997-5 45997-6 45997-7 45997- 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - _  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Aluminum (60101 
Aluminum (6010) . mg/kg dot 9100 4600 6600 1400 2600 
Date Analyzed 11.09.93 11.09.93 11.09 -93 11.09 -93  11 -09 -93 
Antimany (6010 1 
Antimany (60101 , mg/kg dv 9.7N 6 . 0 ~ ~  7.4m 7 . 9 ~ ~  6. 7VN 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 

Arnenic (7060) 
Areenic (70601, mg/kg dw 17n 6.4N 1eN 5.5N S .lN 
Date Analyzed 11.08.93 11.08 -93 11 -10 -93 11.09.93 11.08.93 
Barium (6010) 
Barium (60101, mg/kg dw l6ON 18N 2 6N 2 SN 5.4N 
Date Analyzed - 11.09.93 11.09.93 11-09-93 11.09.93 11.04.93 
Beryllium 
Beryllium (6010) , mg/kg dv 2.2N 0.6OVbl 0.74m 0.79N 0.67024 
Date Analyzed 11-09.93 11.09.93 11.09.93 X1.09.93 11.09.93 

Camum (60101 
Cadmium (6010); -/kg dw 8.4N 1.7N 1 .8N 1.3N 0 . 6 7 ~ ~  
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Calcium (6010) 
Calcium (60101, mg/kg dv 84000 82000 150000 73000 690 
Date Analyzed 11.09.93 11.09 -93 11.09.93 11.09.93 11.09.93 

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



SL SAVANNAH LABORATORIES 
6 ENVIRONMENTAL SERWCES, INC. 

51 02 LaRoche Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (91 2) 352-01 65 
TM; NC): 53 -45997 

Mr. Paul S t o d d u d  
EnSafe/Allen 6 Hoshall 
5720 Summer Trees D r .  Suite 8 
Menqphie, RO 38134 

Purchase Order: 041100/93 

Project: CTO-023 (SDG CIOSlS/CNSZS) 
S w l s d  By: Client 

REPORT OF RXSVLTS Page 11 
-/ 

LOGm SAMPLE DESCRZPTZOLP , SOLID OR SEMISOLXll SAMPLES TIMB Slit@- SDG# 

-.----------------------.---. 
Chromium [6010) 
Chromium ( 6 0 2 0 ) ,  -/kg drt 
Date Analyzed 
Cobalt (601 0 )  
Cobalt (60101, mg/kg dw 
Date Analyzed 
Copper (6010) 
Capper (60101, mg/kg dw 
Date Analyzed 
Iron (60101 
Iron (6010) , mg/kg dv 
Date Analyzed . 
Lead (7421) 
Lead (74211, mg/kg dw 
Date Analyzed 
Magneeium (6010) 
Magnesium (60101, mg/kg dw 
Dare Analyzed 

Manganese I 6010) 
~aaganeee (6010). mg/kg dw 
Date Analyzed 

- - - . - - - - - - - - - * - - - - - - - - - - - - - - -  



MRR-22- 1995 15 : 36 EnSaf e/Ql len & Hoshal 1 

SL SAVANNAH LABORATORlES 
& ENVIRONMENXAL W W C S ,  INC. 

5 102 LaRoche Avenue r Savannah, GA 31404 (91 2) 354-7858 Fax (912) 352-01 65 
ZXKi iQD: s3-45997 

I&. Paul Stoddard 
W a f  e/Allen h HoahdLl 
5720 S-r Treee Dr. Suite I 
Munphis, TN 38134 

Purcha8e Order: 041100/93 

Project: CTO-029 (SDG QQSlS/CLPS16) 
Sampled B y :  Client 

REPORT OF RBSUTTS Page 12 
DATE/ 

LOG NO W L E  DESCRIPTION , SOLID OR SmSOLID B U S  W X l E D  SDG# 

.-_-_--..____-------------..- -------..- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Mercury 
Mercury (7470/7471),  mg/kg dr 0.39 0.56 0.10 0 -11 
Date m y z e d  11.10 -93 11.10 -93 11.05 -93 11 .OS - 9 3  
Nickel (60101 
Nickel (SOtO), mg/kg dw 3 6N 54N 16H 9.8W 
Date Analyzed 11 -09  -93 11.09.93 11.09.93 11.09.93 
Potaeeium (6010) 
Potassium (60101, -/kg dw 1 8 0 0 ~  270N 63 OH 16om 
Date Analyzed 11.09 -93  11 -03.93 11.09.93 11.09.93 
Selenium ( 774 0) 
Selenium (7740) , mg/kg dw 1.2VWN l.2uWn 1.- 1. 6UFm 
Date Analyzed : 11.06.93 11.06.93 11.06.93 11.06.93 
Silver 16010 
Silver (6010) , mg/kg dw 11N 1.2UN S.2N 1.- 

Date Analyzed 11.09.93 11.09 -93 11.09.93 11.09.93 
Sodium ( 6 0 1 0 )  
Sodium (6010) , mg/kg dw 290N llOON 6003 1101 
Date Analyzed 11.09.93 11.09 -93  11.09.93 11.09.93 
Thallium ( 7 8 4 1 )  
Thallium (7641) , -/kg dw 1 .2U 1.2W 1.5VW 1 . 6 9  
Date m l y z e d  11-15-93 11.15.93 1 1 . 1 5 . 9 3  11.15.93 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  ----.----- - - - - - - - * _ -  - - - - - - - - - -  



EnSafe/Rl len 8 Hashall 

SL SAVANNAH LABORATORIES 
ENWRONMENTAL SERWCES, INC. 

5 102 LitRoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (91 2) 35241 65 

LXXi NO: 53-45997 

Mr. Paul Stoddard 
EnS&e/Allea & H o s t m J l  
5720 Slnrmex Wee6 Dr. Suite 8 
Memphis, TN 38134 ' 

Received: 26 OCT 93 

Purchase Order: 041100/93 

P r o j e c t :  CTO-Of9 (SDG C10S15/CSS16) 
Saapled By: Client 

REPORT OF RTSULTS Page 13 
DA=/ 

LOG NO DESCICCPTfW , S O W  OR SKMISOLID -LES SAIQPLGD SDG# 

--------------------..----- - - - - - - - - - -  
Vanadium (6010) 

Vanadium (6010) , mg/kg dw 17 
Dace Analyzed 11.09 - 93  
Zinc (6010) 
Zinc (60101, mg/kg bw 490 
Dace Analyzed 11.09.93 

Cymide 
Cyanrde, Total 1 .zUN 
(9011/9012), mg/kg dw 

Dace Andlyzad 11.07.93 
Percent Sol ids ,  % 8 6 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

S i  02 ~ a ~ o c h e  Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 352-01 65 

LOG NO: S3-45997 

m. Paul Stoddard 
~nSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 26 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS15/CNS16) 
Sampled By: Client 

REPORT OF RESULTS Page 14 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
45997-9 CNSY/S02-S06-01 10-25-93/1340 CNS16 

45997-10 CNSY/S02-S07-01 10-25-93/1330 CNS16 

45997-11 CNSY/SO~-S08-01 10-25-93/1350 CNS16 

45997-12 CNSY/S02-S09-01 10-25-93/1340 CNS16 
45997-13 CNSY/S02-S10-01 10-25-93/1355 CNS16 
I _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
P-TER 45997-9 45997-10 45997-11 45997-12 45997-13 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  _ - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

Aluminum (6010) 
Aluminum (6010) , rng/kg dw 1000 1300 560 620 1400 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Antimony (6010) 
Antimony (6010) , mg/kg dw 6.8UN 6.3UN 6.6UN 6.2UN 6.9UN 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Arsenic (7060) 
Arsenic (70601, mg/kg dw 2. ON 1.3UWN 1 . 3 W  1.2UWN 2.7N 
Date Analyzed 11.08.93 11.08.93 11.08 -93 11.08'.93 11.09.93 
Barium (6010) 
Barium (60101, mg/kg dw 16N 55N 2 ON 3.2N 3 -2N 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.33 11.09.93 

Beryllium 
Beryllium (60101, mg/kg dw 0.68UN 0.63UN 0.66UN 0 - 6 2 ~ ~  0.69UN 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Cadmium (6010) 
Cadmium (6010), mg/kg dw 0.68UN 0.63UN 0.66UN 0.62UN 0.69UN 
Date Analyzed 11-09-93 11.09.93 11.09.93 11.09.93 11.09.93 
Calcium (6010) 
Calcium (6010), mg/kg dw 4500 7600 1900 8500 38000 
Date Analyzed 11.09.93 11.03.93 11.09.93 11.09.93 11.09.93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - * - *  - - - - - - - - - -  

&boretory locations in Savanmh, GA Tallahassee. FL Mobile. AL Deerfield Reach. F1 r Tam- N 



SL SAVANNAH LABORATORIES 
8 ENVIRONMENTAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 352-01 65 
LOG NO: S3-45997 

Mr. Paul Stoddard 
~nSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 26 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS15/CNS16) 
Sampled By: Client 

REPORT OF RESULTS Page 15 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 

PARAMETER 45997-9 45997-10 45997-11 45997-12 45997-13 

Chromium (6010) 
Chromium (60101, mg/kg dw 
Date Analyzed 
Cobalt (6010) 
Cobalt (6010) , mg/kg dw 
Date Analyzed 
Copper (6010) 
Copper (60101, mg/kg dw 
Date Analyzed 
Iron (6010) 
Iron (6010) , rng/kg dw 
Date Analyzed 
Lead (7421) 
Lead (7421) , mg/kg dw 
Dare Analyzed 
Magnesium (6010) 
Magnesium (60101, rng/kg dw 
Date Analyzed 

Manganese (6010) 
Manganese (60101, rng/kg dw 
Date Analyzed 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

Labomtory locations in Savannah, GA Tallahassee, FL Mobile. AL Deerfield Beach- FL a Tamaa- FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (912) 352-0165 

LOG NO: 53-45997 

Mr. Paul Stoddard 
~ n ~ a f e / ~ l l e n  & ~oshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 26 OCT 93 

Purchase Order: 041100/93 

Project: -0-029 (SDG C N S ~ S / C N S ~ ~ )  
Sampled By: Client 

REPORT OF RESULTS Page 16 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
45997-9 CNSY/S02-S06-01 10-25-93/1340 CNS16 

45997-10 CNSY/S02-S07-01 10-25-93/1330 CNS16 
45997-11 CNSY/SO~-S08-01 10-25-93/1350 CNS16 

45997-12 CNSY/S02-S09-01 10-25-93/1340 CNS16 

45997-13 CNSY/S02-S10-01 10-25-93/1355 CNS16 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 45997-9 45997-10 45997-11 45997-12 45997-13 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Mercury 
Mercury (7470/7471) , mg/kg dw 0.014U 0.013U 0.013U 0.012U 0.014U 
Date Analyzed 11.05.93 11.05.93 11.05.93 11.05.93 11.05.93 
Nickel (6010) 
Nickel (6010), mg/kg dw 5.5UN 5.1UN 5.3UN 5.0UN 5.6UN 
Date Analyzed 11.09.93 11.09 -93 11.09.93 11.09.93 11.09.93 
Potassium (6010) 
Potassium (6010), mg/kg dw 200N 160N 160N l4ON 270N 
Date Analyzed 11 -09.93 11.09 -93 11.09.93 11.09.93 11.09.93 
Selenium (7740) 
Selenium (7740) , mg/kg dw 1 -4UN 1 -3UN 1.3UN 1 -2UN 1 -4UN 
Date Analyzed 11.06.93 11.06.93 11.06.93 11.06.93 11.06.93 
Silver (6010) 
Silver (6010), mg/kg dw 1.4UN 1.3UN 1.3UN 1.2UN 1.4UN 
Date Analyzed 11 -09.93 11.09 -93 11.09.93 11.09.93 11.09.93 
Sodium (6010) 
Sodium (6010) , mg/kg dw 19 00N 1600N 2000N. 1600N 2700N 
Date Analyzed . 11.09.93 11.09 -93 11.09.93 11.09 - 9 3  11.09.93 
Thallium (7841) 
Thallium (7841) , mg/kg dw 1.4UW 1.3U 1.3U 1.2U 1.4U 
Date Analyzed 11.15.93 11.15.93 11.15.93 11.15.93 11.15.93 

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

Labomtory locations In Savannah, GA Tallahassee, FL Mobile. AL Deedield Besch- FL Tmmnn Ff 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5 i 02 LaRoche Avenue Savannah, GA 31404. (91 2) 354-7850 Fax (91 2) 352-01 65 

LOG NO: S3-45997 

~ r .  Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 S m e r  Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 26 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS15/CNS16) 
Sampled By: Client 

=PORT OF RESULTS Page 17 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ - - _ _ " - - - - - - - - - - - - - - - - - - - - - - - - - - - " - -  - - - - - - - - - - - - - - - - - I - -  

45997-9 CNSY/S02-S06-01 10-25-93/1340 CNS16 

45997-10 CNSY/S02-S07-01 10-25-93/1330 CNS16 

45997-11 CNSY/S02-S08-01 10-25-93/1350 CNS16 
45997-12 CNSY/S02-S09-01 10-25-93/1340 CNS16 

45997-13 CNSY/S02-S10-01 10-25-93/1355 CNS16 
- - - - - - - - - - -  - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
PaRAMETER 45997-9 45997-10 45997-11 45997-12 45997-13 
- - * - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

Vanadium (6010) 
Vanadium (6010), mg/kg dw 3 -9 12 2.0 2.3 4.5 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Zinc (6010) 
Zinc (6010), mg/kg dw 14 17 7.5 15 2 1 
Date Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Cyanide 
Cyanide, Total 1.4UN 1.3UN 1.3UN 1.3UN 1.4UN 
I9011/9012), mg/kg dw 

Date Analyzed 11.07.93 11.07.93 11.07.93 11.07.93 11.07.93 
Percent Solids, % 73 79 . 7 6 8 0 72 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

Laboratory locations in Savannah, GA Tallahassee, FL Moblle, AL Deerfield Beach. FL Tamna- FL 



SL SAVANNAH LABORATORIES 
& ENVIRONMEHTAL SmVICa, INC. 

5 t 02 hRoche Avenue Savannan, GA 31404 (912) 354-7058 Fax (91 2) 35201 65 
U G  NO: S3-45997 

Received: 26 OCT 93 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 S-r Trees Dr. Suite 0 
Mtmphie, TH 38134 

Purchase O r d e r :  041100/93 

Project: CTO-029 (SDG ~ 1 ~ 1 s / m s 1 6 )  
Sampled By: Client 

REPORT OF RESULTS Page 18 
DATE/ 

LOGNO SA#PLE DOSCRXPTIQW , SOLID OR SmSOLID -S TXM3 -LED SDG# 
- - - - - - - - - - *  - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - * * - - - - - -  -----I-------------- 

45997-14 ~ / S O 2 - S 1 1 - 0 1  10-25-93/1410 CNS16 

45997-15 QJm/SO2-B15-01 30-25-93/1420 CNSlh 

Aluminum (6010) 
Aluminum 16010) , q / k g  dw 
Date Andlyzod 

Antimony (6010) 
mtimony (6016) , mg/kg dw 
Date Analyzed 

Arsenic ( 7 0 6 0 )  
Arsenic (7060) , mg/kg dw 
Data Analyzed 
Barium (6010) 
Barium (6010), */kg dw 
D a t e  Analyzad 
Beryllium 

B e r y l ? . i u m  (60101,  mg/kg dv 
Date Analyzed . 

Cadmium 160101 - 

Cadmiw (6010) , mg/kg dv 
Date Analyzed 
Calcium (6010) 
Calcium (60101, mg/kg du 
Date Analyzed 
Chromium (6010) 
Chromium (6010) , mg/kg dw 
Date Analyzed 



CnSafe/Rl len & tiasnail 

SL SAVANNAH LABORAfORlES 
& E#VIRONMENTAL SERVICES, IUC. 

5102 LaRodre Avenue Savannah. GA 31404 (912) 354-7858 fax (912) 3520f65 

Mr. Paul Stoddard 
EnSaf c/Allen & Hoshall 
5720 Sunnrer Trees Dr. S u i t e  8 
Memphis, Tt? 38134 

Received: 26 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 lSDG BISZS/CBS16) 
Sampled By: CLient 

REPORT OF RESULTS Page 19 
m/ 

LOG NO W L E  DESCRIPTION , SOLID OR SGMSOLXD SAMPLES -LED S W  

------..---.----------------- - - - - - - - - - -  
Cobalt (6010) 
Cobalt (60101, mg/kg dv 
Date Analyzed 

Capper (60101 
Copper (60101, mg/kg dw 
Date Analyzed 
Iron (6010) 
Iran (60101, mg/kg dv 
Date Analyzed 

Lead (7421) 
Lead 174211, mg/kg dw 
D a t e  Analyzed 

Msgneeiw (60101 
Magnesium (60101 , mg/kg dw 
Date Analyzed 

Mangapeme (6016)- 
Mangaaaeee (60101, mg/kg du 
Date Analyzed 

Mercury 
lrlernvy (7470/7471) ,  mg/kg dw 
Date Analyzed 
Nickel (6010) 
Nickel (60101, mg/kg dot 
Date Analyzed 

- - - - - - - - - - - - - - - - - - - - - - - * - - - - -  - 4 - - - - - r - -  



SAVANNAH LABORATORIES s L L ENVIRONMENTAL TILSWVEES. INC. 
- 

51 02 LaRome Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (912) 3524165 

LOG m: s3-45997 

Received: 26 OCT 93 

M r .  Paul Stoddard 
EnSafe/Alleu 6 Hoahall 
5720 Sumner Trees Dr. Suite 0 
Mamphie, TN 38134 

Purehame Order: 041100/93 

Project: CTD-029 (SDG CNStS/CHS16) 
Sampled By: Client 

REPORT OF RESDLTS Page 20 
=/ 

LOO NO SAMPLE DESCRIPT'IOIQ , SOLID OR SmSOLXb W L E S  -LED SDG# ---.------- - - - - - - - - - L - - - - - - I - - - - - - - - - - - - - - - - - - - * . - -  - - -1 - - - " - - - . - - - - . . - -  

Potassium (6010) 
Potaaeium (6010) , mg/kg dv 
Date Analyzed 
Selenium (7740) 

Selenium 177401, mg/kg dw 
Date Analyzed 
Silver (6010) 
Silver (60101, mg/kg dw 
bate Analyzed 
Sodium (6010) 

Sodiun (6010) , -/kg dw 
D a t e  Analyzed 
Thallium (7841)  
Thallium (7841) , mg/kg dw 
Date Analyzed 

Vanadium (60101 - 
Vanadium (60101, -/kg dw 
Dare Analyzed 
Zinc (6010) 
Zinc (6010) , -/kg dw 
D a t e  Analyzed 

Cyanide 
Cyanide, Total /9011/9012), 
Date Analyzed 

Percent Solids, % 
- - I - - - - - - - - - - - - * - - - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
L ENVIRONMENTAL SERVICES. INC. 

51 02 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 352-01 65 

LOG NO: S3-45655 

m. ~ a u l  Stoddard 
EnSaf e/Allen & Hoehall 
5720.Sumner Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchaee Order: 041100/93 

Project : CTO-029 (SDG CNS06/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 1 
-/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES T m  SAMPLBD SDG# - - - - - - - - - - -  - - - - - - - - - - - - * - - - * - - - - - - - - - - - - - - - . - - * - - - - - - - - - - - - - -  - - - - - - - * - - - - - - - - - - - - - - -  

45655-1 CNSY/SOl-BO1-01 10-06-93/0870 CNSO6 
45655-2 CNSY/SOl-B01-02 10-06-93/0840 as06 
- & - & - - - & - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - * - - -  - - - - - - - - - - m a - - - - - - - - - - -  

PARAMGTER 45655-1 45655 -2 
- - - - - - * - - - - - - - - - * - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Volatile6 by GC/= (8240)- 
Chloromcthane, ug/kg dw 11U 110 
Branomethane, ug/kg dw 11U 11U 
Vinyl Chloride, ug/kg dw 11U 11U 
Chloroethane, ug/kg dw 11U 110 
Methylene Chloride, ug/kg dw 5.7U 5 . 7 0  
Acetone, ug/kg dw 57U 14 0 
Carbon Disulfide, ug/kg dw 5.7U 5.70 
1 , 1 -Dichloroethene , ug/kg dw s.m 5.7U 
1,l-Dichloroethane, ug/kg dw 5.7U 5.7U 
Trans-1,2-DichloroethyleneI ug/kg dw 5.7U 5 . m  
Cis-T,2-Dichloroethene, ug/kg dw 5.7U 5-70 
Chloroform, ug/kg dw 5 . 7 0  5.70 
1,2-~ichloroethane, ug/kg du 5.m 5.m 
2-Butanone (MEXI, ug/kg dw S7W . 57U 
1,1,1-Trichlorosthaae, ug/kg dw 5.m 5.m 
Carbon Tetrachloride, ug/kg dw 5.7U 5.7U 
Vinyl Acetate, ug/kg dw 11U 11U 
Bromodichlormethane, ug/kg dw 5 .70 5.7U 
1,1,2,2-Tetrachloroethsne, ug/kg dw 5.m 5.m 
1.2-Dichloraprapsne, ug/kg dr 5.7U 5.7U 
Trans-l,3-Diehloroprmne, ug/kg dw 5 . 7 0  5.m 
Trichloroethene, ug/kg dw 5.70 5 . m  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - r " - - - - - - -  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVlRONMENfAL SERVICES, INC. 

51 02 LaRocne Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (91 2) 352-07 65 
LOG NO: S3-45655 

Mr. Paul Stoddard 
mSafe/Allen . & Hoshsll 
5720 Sumer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchaee Order: 041100/93 

Project: Cr0-029 (SDG CNS06/CNS07) 
Sampled By: Client 

RGPORT OF RESULTS 

LOG NO SAMPLE DBSCRIPTION , SOLID OR SEMISOLID -US 

Dibrmochloromethane, ug/kg dw 
1,1,2-Trichloroethane, ug/kg dw 
Benzene, ug/kg dw 
Cis-1,3-Dichloropropen%, ug/kg dw 
Bromof o m ,  ug/kg dw 
2- exa an one, ug/kg dw 
4-Methyl-2-pentanone (MIBK) , ug/kg dor 
Tetrachloroethene, ug/kg dw 
Toluene, ug/kg dw 
Chlorobtnzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Styrene, ug/kg dw 
Xylenes, ug/kg dw 
Surrogate - Toluene-d8 
Surrogate - 4-Branofluorobenzene 
Surrogate - 1,2-Dichloroethane-d4 
Date Analyzed 

Page 2 
-/ 
Tim WLQ) SDG# 



SL SAVANNAH LABORATORIES 
8 ENVlRONMENTAL SERVICES. INC. 

51 02 bRoche Avenue Savannah, GA 31 404 (91 2 )  354-7858 Fax (91 2) 352-07 65 
L W  NO: S3-45655 

Received: 07 OCT 93 
~ r .  Paul Stoddard 
~nsafe/Allen L Hoshall 
5720 Suanner Treee Dr. Suite 8 
Memphie, TN 38134 

Purchaee Order: 041100/93 

Project: CTO-029 (SDG WS06/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 3 
=/ 

LOG NO W L E  DESCRIPTION , SOLID OR SKMSOLID SAMPLES TIME w m  SDG# 

Semivolatiles (8270) 
Phenol, ug/kg dr 
bis (2-Chloroethyl) ether, ug/kg dw 
2-Chlorophenol, ug/kg dw 
1,3-Dichlorobenzene, ug/kg dw 
1,4-Dichlorobenzene, ug/kg dw 
1,2 -Dichlorobenzene , ug/kg dw 
2 -Methylphenol (0-  cresol) , ug/kg dw 
Bis(2-chloroisapropyl)ether, ug/kg dw 
3-Methylphenol/Q-Methylphenol(m&p-creaol) , 
N-Nitroso-di-n-pr~ldne, ug/kg dw 
Hexachloroethane!, ug/kg dw , 

Nitrobenzene, ug/kg dw 
Isophorone, ug/kg dw 
2-Nitrophenol, ug/kg dw 
2,4-Dimethylphenol, ug/kg dw 
bis (2 -Qlloroethaxy) methane, ug/kg dw 
2,4-Dichloraphenol, ug/kg dw 
1,2,4-Trichlorobenrens, ug/kg dw 
Naphthalene, ug/kg dw 
4-Chloroaniline, ug/kg dw 
Hexachlorobutadiene, ug/kg dw 
4-Chloro-3-methylphen01, ug/kg dw 

- - - - - - * - - - - - - - - - * - - - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SEUVICES, INC. 

5102 LaRoche Avenue Savannan. GA 31404 (912) 354-7858 Fax (912) 352-0165 
LOG NO: 53-45655 

~ r .  Paul Stoddard 
~ n S a f  e /Allen h Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 (SIX CNS06/CNS07) 
Sampled By: Client 

REFORT OF RESULTS Page 4 

=TE/ 
LOG NO M L E  DESCRIPTION , SOLID OR SEMSOLID W L E S  SAMPLED SDG# 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . * - - * *  - - - - - - - - - - - - - - - - - - - - - - -  
45655-1  crJSY/SOl -B01-01 10-06-93/0820 CNSO6 
45655-2 CNSY/SOI-B01-02 10-06-93/0640 ClOSO6 
- - - - - - - - r - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * * - -  . . . . . . . . . . . . . . . . . . . .  
P-R 45655-1  45655-2 

- - - - - - - - - A  - - - A * - - - - -  - - - - - - - - - -  * - - - - - - - - -  a m - - - - - - - -  

2-Methylnaphthalene, ug/kg dw 3 80U 3 800 
Hexachlorocyclopentadiene, ug/kg dw 3 800 3 800 
2,4,6-Trichloraphenol, ug/kg dw 3 800 3800 
2,4,5-Trichlorophenol, ug/kg dw 1900W 1900W 
2-Chloronaphthalene, ug/kg dw 380V 380U 
2-Nitroaniline, ug/kg dw 19000 1900U 
Dimethylphthalate, ug/kg dw 3 80U 380U 
Acenaphthylene, ug/kg dw 3800 3800 
3-Nitroaniline, ug/kg dw 19000 19000 
Acenaphthene, ug/kg d w  380U 380U 
2,d-Dinitrophenol, ug/kg dw 19 0 00 19000 
4-Nitrophenol, ug/kg dw 19000 19000 
Dibenzofuran, ug/kg dw 3 800 380W 
2,d-Dinitrotoluene, ug/kg dw 3800 380U 
2,6-Dinitrotoluene, ug/kg dw 380U 3 80U 
Diethylphthalate, ug/kg dw 380U 3 80U 
4-Chlorophenyl-phenyl ether, ug/kg dw 3800 3800 
Fluorena, ug/kg dw 3800 3800 
4-Nitromiline, ug/kg dw 1900U 19 0 OU 
4,6-Dinitro-2-methylphenol, ug/kg dw 1900U 19 0 OU 
N-Nitroeodiphanylamine/Diph~l(~ine,  ug/kg d w  380U 380U 
4-Bromaphenyl-phenyl-ether, ug/kg dw 3800 380U 
HexaChlorobenzene, ug/kg dw 380U 3800 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - * - _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVIRONMEN'TAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (912) 352-01 65 
IdXi NO: S3-45655 

~ r .  Paul Stoddard 
~nSaf e/Allen & Hoehall 
5720 S w r  Treee Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: CM-029 (SDG CNS06/CNS07) 
Ssmpled By: Client 

RBPORT OF RESULTS Page 5 
=/ 

LOG NO SAMPLE DgSCRTPTION , SOLID OR S-SOLID SABWLES TIHg SABPLEP SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ * ~ _ _ ~ ~ - ~ _ - ~ - - - - - - * ~ - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . .  
45655-1 CNSY/SO~-~01-01 10-06-93/0820 CNSO6 
45655-2 CMSY/S01-B01-02 10-06-93/0640 CnS06 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - * - - -  - - - - - - - - - - - - - - - - - - e m - - -  

PARAMETER 45655 - 1 45655 - 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Pentachlorophenol, ug/kg dw 1900U 1900U 
Phenanthrene, ug/kg dw 3800 380U 
Anthracene , ug/kg dw 380U 380U 
Di-n-butylphthalate, ug/kg dw 380U 3800 
Fluoranthene, ug/kg dw 380U 380U 
Pyrene, ug/kg dw 3800 380U 
Butylbenzylphthalate, ug/kg dw 3800 3800 
3 , 3 '  -Dichlorobenzidine, ug/kg dw 7SOU 7500 
Benzo (a) anthracene , ug/kg dr 380U 3800 
bis(2-Ethylhexyl)phthalate, ug/kg dr 380U 3800 
Chrysene, ug/kg dw 3800 3800 
Di-n-octylphthalate, ug/kg dw 3800 3800 
Benzo(blfluoranthene, ug/kg dw 380U 3800 
Carbazole, ug/kg dw 38OU 3 600 
Benzo (k) f luoranthene, ug/kg dw 380U 3 800 
Benzo (a) pyrene , ug/kg dw 380U 3600 
Indeno(l,2,3-cdlpyrena, ug/kg dw 3800 380U 
Dibenz (a, h) anthracana, ug/kg dw 380U 3 SOU 
Benzo(g,h,i)perylene, ug/kg dw 3BOU 3 800 
Surrogate - Phenol d 5 63 % 90 t 
Surrogate - 2-Fluoraphenol 50 Ir 75 t 
Surrogate - 2,4,6-hibranophenol 102 t 105 t 
Surrogate - Nitrobmntene d-5 56 t 83 t 
Surrogate - 2-Fluorobiphenyl 59 t 80 ) 
Surrogate - Terphenyl 79 Ir 80 t 
Date Extracted 10.13.93 10.13.93 
Date Analyzed 10.20.93 10.20.93 

- - - - - - - - - - - - - - a _ - - - - - - - - - - - - -  - * - - - - - - - -  - - - - - - - - - -  - - - _ _ _ _ _ _ _  - _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ C  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 
IxKj NO: S3-45655 

m. Paul Stoddard 
EnSafe/Allen & Hoahall 
5720 Suauner Treee Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase O r d e r :  041100/93 

Project: CTO-029 (SDG C1PS06/CNS07) 
Sampled By: Client 

=PORT OF RESULTS Page 6 
/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR S W S O L I D  W S  TIHE W L m )  SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ * - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - *  . . . . . . . . . . . . . . . . . . . .  
45655 - 1 CNSY/SO~ -801 --01 10-06-93/0820 as06 
45655-2 CNSY/SOl-BO1-02 10-06-93/0810 a s 0 6  _ _ _ _ _ _ _ _ _ _ _  _ _ _ - _ _ _ _ _ _ _ _ ^ _ - A - - - - - * * - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 45655-1 45655-2 
_ - _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Pesticidee (8080) 
alpha-BHC, ug/kg d w  1.90 1.9U 
beta-BHC, ug/kg dw 1.9U 1.9U 
delta-BHC, ug/kg dw 1.90 1.9U 
g m - B H C ,  ug/kg dw 1.90 1.9U 
Heptachlor, ug/kg d w  1.9U 1.90 
Aldrin, ug/kg dw 1.90 1-90 
Heptachlor epoxide, ug/kg dw 1.9U 1.9U 
Endosulfan I, ug/kg dw 1.90 1.9U 
Dieldrin, ug/kg dw 3 . 7 0  3 . 7 ~  
4,4'-DDE, ug/kg dr 3.723 3 . m  
Endrin, ug/kg dw 3 . 7 U  3.711 
Endosulfan 11, ug/kg du 3.m 3 . 7 U  
4,4'-DDD, ug/kg dw 3 . 7 0  3.m 
Endosulfan sulfate, ug/kg dw 3 . 7 U  3 -70 
4,4'-DDT, ug/kg dw 3 . 7 U  3 .7U 
Endrin ketone, ug/kg dw 3 .70 3 .70 
Methoxychlor, ug/kg dw 19U 190 
alpha-Chlordane, ug/kg dw 1.90 1.90 
gamma-Chlordane, ug/kg dw 1.90 1.90 
Toxaphene, ug/kg dw 190U 19 OW 
Aroclor-1016, ug/kg dw 37U 3YU 
Aroclor-1221, ug/kg dw 740 76U 

- - - - - - - - - - - - - - - - - - - - - - - - - - - a -  - - - - - - - - - -  - - - - - _ _ _ _ _  _ _ - - _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue . Savannah, GA 31404 . (91 2) 354-7858 Fax (912) 352-0165 

LOG NO: S3-45655 

Received: 07 OCT 93 
m. Paul Stoddard 
~nSafe/Allen & Hoehall 
5720 SUnrmer Trees Dr. Suite 8 . 

Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CPO-029 (SIX CNS06/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 7 

DATE / 
LOG NO SAMPLE DESCRIPTION , SOLID OR S-SOLID SAMPLES T m  SAMPLED SDG# 

Aroclor- 1232, ug/kg dw 
Aroclor-1242, ug/kg dw 
Araclor- 1248, ug/kg dw 
Aroclor- 1254, ug/kg dw 
Aroclor- 1260, ug/kg dw 
Endrin Aldehyde, ug/kg dw 
% R Surrogate-TCX 
t R Surrogate-DBC 
Date Extracted 
Date Analyzed 

Aluminum (6010) 
Aluminum (60101 , mg/kg dw 
Date Analyzed 

Antimony (60101 
Antimony (6010)' , mg/kg dw 
Date Analyzed 

Arsenic (7060)  
Arsenic (70601, -/kg dw 
Date Analyzed 
Barium (6010) 
Barium (60101, mg/kg dw 
Date Analyzed 
Beryllium 
Beryllium (60101, mg/kg dw 
Date Analyzed 

- - - - - - - - C - - - - - - - - - - - - - - - - - - * -  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRocne Avenue Savannah, GA 31404 (912) 354-7858 Fax (912) 3524165 

NO: S3-45655 

Received: 07 OCT 93 

m. Paul Stoddard 
EnSafe/Allen h Hoshall 
5720 Summer Trees D r .  Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 ISM3 CXUS06/mS071 
Sampled By: Client 

REPORT OF RBSULTS Page 8 
DATBI 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMSOLID SAMPLES T m  SAWLED SDG# 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - * . - - * - - - - - - -  

45655-1 C!NSY/SOl-B01-01 10-06-93/0810 m S 0 6  
45655-2  C N S Y / S O ~ - B O ~ - O ~  10-06-93/0040 CNSO6 
- - - - - - - - - - -  - * - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - * - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - m e - - - - -  

PARAMGTER 45655 - 1 45655-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - -  _ - _ - _ - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Cadmium (6010) 
Cadmium (60101, mg/kg dw 0.57U 0 - 5 7 0  
D a t e  Analyzed 11.02.93 11.02.93 
Calcium (6010) 
Calcium (60101, mg/kg dw 2900 38000 
Date Analyzed 1 1 0 2 . 9 3  11.02.93 
Chromium (60101 
Chromium (60101, mg/kg dw 3 .5  8 . 8  
Date Analyzed 11.02.93 11 .02 .93  
Cobalt (6010) 
Cobalt (60101, mg/kg dw 1-10 1.1U 
D a t e  Analyzed 11.02.93 11.02.93 
Copper (6010) 
Copper (60101, mg/kg dw 2.8& 3.5H 
Date Analyzed 11.02.33 11.02.93 

Iron (6010) 
~ r o n  (60101, mg/kg dw 490 4100 
Date Analyzed 11.02.93, 11.02.93 
Lead (7421) 
Lead (74211, mg/kg dw 7 . 1 1  5.4N 
D a t e  Analyzed 11.03.93 11.03.93 

Magnesium (6010) 
Magnesium (6010) ,  mg/kg dw 110  84 0 
D a t e  Analyzed 11.02.93 11.02.93 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - * - - _ _ _ _ _ _  _ _ - _ - _ - _ _ -  _ - _ - _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

51 02 LaRocne Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (91 2) 352-01 65 
LOG NO: S3-45655 

Mr. Paul Stoddard 
EnSaf e/Allen 6 Hoehall 
5720 Slmmer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: eTO-029 (SDG C14S06/CNS07) 
Sampled By: Client 

RZPORT OF RgSULTS Page 9 
DATE / 

LOG NO Wtg DESCRIPTION , SOLID OR SgMfSOLID SAMPLBS T m  -LED SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ - ~ ~ - - - ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - ~ - - - - - - - - - - - - - - *  - - - - - - - - - - - - - - - - e m - - - - -  

45655-1 CNSY/SOl-801-01 10-06-93/0820 CLPS06 
45655-2 CNSY/SOl-801-02 10-06-93/0840 CLPS06 _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - e m - - - -  

P-TER 45655-1 45655-2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - * * - - - - - -  ------I--- c - - - - - - - - -  

Manganese (60101 
Manganese (60101, mg/kg dw 3.1 83 
Date Analyzed 11.02.93 11.02.93 
Eler cury 
Mercury .(7470/7471) , mg/kg dw 0.03319* 0.02319* 
Date Analyzed 10.20.93 10.20.93 
Nickel (6010) 
Nickel (60101, mg/kg dw 4 - 5 0  4.9 
Date Analyzed 11.02.93 11.02.93 
Potassium (6010) 
Potaesium (6010) , mg/kg dw llOU 200 
Date Analyzed 11.02.93 11.02.93 
Selenium ( 7740 1 
Selenium (77401, mg/kg dw 1.1UsslO 5 .7UN 
Date Analyzed - 11.01.93 11.02.93 
Silver (60101 
Silver (60101, mg/kg dw 1.1U 1-10 
Date Analyzed 11.02.93 11.02.93 
Sodium (6010) 
Sodium (6010) , -/kg dr 57W 230 
Date Analyzed 11.02.93 11.02.93 
Thallium (7841) 
Thallium (7841) , mg/kg dw 1.1019 1.1m 
Date Analyzed 11.03.93 11.03.93 

- - - - - - - - - - - - - - - - - + - - - - - - - - - - -  - - - - - - - - - -  * - - - - - - - - -  - - - - - - - - _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _ _  



SL SAVANNAH LABORATORlES 
& ENVlRONMENfAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 352-0165 

LOG NO: S3-45655 

~ r .  Paul Stoddard 
EnSaf e/Allen h Hoehall 
5720 Sunmrcr Treee Dr.. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchaee Order: 041100/93 

Project : CTO-029 (SDO CNS06/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 10 
-/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEXISOLfD - U S  TIME -LED SDG# 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - a -  - * - - h e * - - -  

Vanadium (6010) 
Vanadium (60101 , -/kg dw 1.6 
Date Analyzed 11.02.93 
Zinc (6010) 
Zinc (6010), mg/kg dr 7.1H 
Date Analyzed 11.02.93 

Cyanide 
Cyanide, Total (9011/90L2), mg/kg dw 1. lUN* 
Date Analyzed 10.17.93 
Percent Solids, % 88 



SL SAVANNAH LABORATORlES 
& ENVIRONMENTAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 352-01 65 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall. 
5720 Surmner Trees Dr. Suite 8 
Memphis, TN 38134 

LOG NO: 53-46088A 

Received: 29 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS14) 
Sampled By: Clienc 

REPORT OF RESULTS Page 1 
DATE/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ ~ _ ~ ~ ~ ~ ~ ~ ~ L L - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
46088A-1 CNSY/S01-~02-01 10-27-93/1500 CNS14 

46088A-2 CNSY/S01-302-02 10-27-93/1510 CNS14 

46088A-3 CNSY/S06-B25-1D 10-27-93/1220 CNS14 
46088A-4 CNSY/S06-327-2D 10-27-93/0910 CNS14 
46088A-5 CNSY/SOB-325-1D 10-28-93/0800 CNS14 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 46088A-1 46088A-2 460881-3 46088A-4 46088A-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Volatile~ by GC/MS (8240) 
Chloromethane, ug/kg dw 12U 15U 59U*F34 2 2U 1lU 
Bromomethane, ug/kg dw 12U 15U 59U 22U 11U 
Vinyl Chloride, ug/kg dw 12U 1SU 59U 22U 11U 
Chloroethane, ug/kg dw 12U 15U 59U 2 2U 11U 
Methylene Chloride 1.8J 7.7U 29U 11U 5.6U 
(Dichloromethane) , ug/kg dw 

Acetone, ug/kg dw 9 0 110 llOJ llOU 5 6 
Carban Disulfide, ug/kg dw 5.9U 2. OJ 29U 14 5.6U 
1,l-Dichloroethene, ug/kg d w  5.9U 7.7U 29U 11U 5.6U 
1,i-Dichloroethane, ug/kg d w  5 -9U 7.7U 29U 11U f .6U 
Trans-1,2-Dichloroethylene, 5.9U 7.7U 29U 11U 5.6U 

ug/kg dw 
Cis-1,2-Dichloroethene, ug/kg dw 5.9U 7.7U 29U 11U 5.6U 
Chloroform, ug/kg dw 5.9U 7.7U 29U 1lU 5.6U 
1,2-Dichloroethane, ug/kg dw 5.9U 7.7U 29U I1U 5.6U 
2-Butanone ( M E K ) ,  ug/kg dw 3 -35 7 7U 135 935 7.85 
1,1,1-Trichloroethane, ug/kg dw 2-95 8.3 8-65 3.95 2.9J 
Carbon Tetrachloride, ug/kg d w  5.9U 7.7U 2 9U T1U 5.6U 
Vinyl Acetate, ug/kg dw 12U 15U 5 9U 2 2U 11U 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORl€$ 
8 ENVIRONMENTAL SERVICES, INC. 

5 102 LaRoche Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 352-01 65 
LOG NO: S 3 - 4 6 0 8 8 A  

Received: 29 OCT 93 

Mr. Paul Stoddard 
~nSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS14) 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 
_ _ _ _ _ _ _ _ - - _  _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - - - - ~ ~ ~ - ~ - - - - - - - ~ - - - - - - - - * - - - - -  

46088A-1 CNSY/S01-302-01 
46088A-2 CNSY/SO~-B02-02 
460881-3 CNSY/SO6-825-1D 
46088A-4 CNSY/S06-827-2D 
46088A-5 CNSY/S08-325-1D 

Page 2 
DATE / 
TIME SAMPLED SDG# 
- - - - - - - - - - - - - - - - - - - - A m -  

10-27-93/1500 CNSl4 
10-27-93/1510 CNSl4 
10 -27-93/1220 CNS14 
10-27-93/0910 CNS14 
10-28-93/0800 CNS14 

_ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - . . - - - - - - - - - - - - - -  
PARAMETER 46088A-1 46088A-2 46088A-3 46088A-4 46088A-5 
_ _ _ _ _ _ _ _ _ _ _ - _ - - _ _ - _ - - - - - - - - - -  _ _ _ _ _ _ _ - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Bromodichloromethane, ug/kg d w  5.9U 7.7U 2 9U 11U 5.6U 
1,1,2,2-Tetrachloroethane, 5.9U 7 . 7 U  2 9U 1lU 5.6U 

ug/kg d w  
l,2-Dichloropropane, ug/kg dw 5.9U 7.7U 2 9U 11U 5.6U 
Trans-1,3-Dichloropropene, 5.9U 7.7U 2 9U 11U 5.6U 

ug/kg dw 
Trichloroethene, ug/kg dw 5.9U 7.7U 29U 11U 5.6U 
Dibromochloromethane, ug/kg d w  5 -9U 7.7U 29U 11U 5.6U 
1,1,2-Trichloroethane, ug/kg dw 5.9U 7 .7U 29U 11U 5.6U 
Benzene, ug/kg dw 5.9U 7.7U 29U 11U 5.6U 
Cis-1,3-Dichloropropene, ug/kg dw 5.9U 7.7U 29U 11U 5.6U 
Bromoform, ug/kg dw S.9U 7.7U 29U 11U 5.6U 
2-Hexanone, ug/kg dw 59U 7 7U 290U llOU 5 6U 
4-Methyl-2-pentanone 5 9U 77U 290U llOU 5 6U 

( M I B K )  , ug/kg dw 
Tetrachloroethene, ug/kg dw 5.9U 7.7U 2 9U 11U 5.6U 
Toluene, ug/kg dw 2.95 8.9 5.25 3.9J 1.53 
Chlorobenzene, ug/kg dw 2 9 3 9 29U 11U 5.6U 
Ethylbenzene, ug/kg dw 5.9U 7.7U 29U 11U 5.6U 
Styrene, ug/kg dw 5.9U 7.7U 2 9U 11U 5.6U 
Xylenes, ug/kg dw 2.65 5.0J 7.65 3.35 1.75 
Surrogate - Toluene-d8 109 % 120 0 97 % 119 % 94 % 

Surrogate - 4-Bromofluorobenzene 72 % 86 % 79 % 83 % 79 % 
Surrogate - 1,2-Dichloroethane-d4 90 % 95 % 89 % 96 % 92 % 
Date Analyzed 11.09.93 11.09 -93 11.09.93 11 .10.93 11.09 -93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - * * * - - - -  - - - * - - - * - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
8 ENVIRONMENTAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 352-0165 
LOG NO: S3-46088A 

Received: 29 OCT 93 
Mr. Paul Stoddard 
~nSafe/~llen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS14) 
Sampled By: Client 

-PORT OF RESULTS Page 3 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# _ _ _ _ _ _ _ _ _ _ _  _ L _ r _ _ _ _ _ _ l _ _ _ _ _ C - - - - - - - - - - - - - - - - - - - - - - - - d d - - - - - - -  - - - - - - - - - - - - - - - - - - - . - - - -  

46088A-1 CNSY/S01-B02-01 10-27-93/1500 CNS14 
46088A-2 CNSY/SOl-B02-02 10-27-93/1510 CNS14 
46088A-3 CNSY/SO6-B25-1D 10-27 -93/1220 CNS14 
46088A-4 CNSY/S06-B27-2D 10-27-93/0910 CNS14 
46088A-5 CNSY/S08-B25-1D 10-28-93/0800 CNS14 
- - - - _ - - - _ - -  _ - ~ _ _ _ _ _ _ _ - - - - _ - - _ - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . .  
PARAMETER 46088A-1 46088A-2 460881-3 46088A-4 46088A-5 
- - - . - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Semivolatiles (8270) 
Phenol, ug/kg dw 380U. 500U 380U 730U 360U 
bis (2-Chloroethyl) ether, ug/kg dw 380U 500U 380U 730U 360U 
2 -Chlorophenol, ug/kg dw 380U 500U 380U 73 OU 360U 
1,3-Dichlorobenzene, ug/kg dw 380U 500U 380U 730U 360U 
1,4-Dichlorobenzene, ug/kg dw 380U 500U 380U 730U 360U 
1,2-Dichlorobenzene, ug/kg dw 380U 5 OOU 380U 730U 360U 
2-Methylphenol (0-cresol) , 380U 500U 380U 730U 360U 
ug/kg dw 

B i s  ( 2  - chloroisopropyl) ether 380U 500U 380U 730U 360U 
ug/kg dw 

3-Methylphenol/4-Methylphen 3 8 OU SOOU 380U 730U 360U 
01 (m&p-cresol) , ug/kg dw 

N-Nitroso-di-n-propylamine, 380U 5OOU 380U 730U 3 60U 
dw 

Hexachloroethane, ug/kg dw 380U SOOU 380U 730U 3 60U 
Nitrobenzene, ugjkg dw 380U 500U 380U 730U 3 60U 
Isophorone, ug/kg dw 380U SOOU 380U 730U 3 60U 
2-Nitrophenol, ug/kg dw 3800 500U 380U 730U 3 60U 
2,4-~imethylphenol, ug/kg dw 380U 5 00U 380U 730U 3 60U 



SL SAVANNAH LABORATORIES 
& ENVlRONMENTAL SERVICES, 1NC. 

5 102 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 352-01 65 
LOG NO: 53-46088A 

~eceived: 29 OCT 93 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
~ e k ~ h i s ,  TN 38134 

LOG NO 
- - - - - - - - - - -  
46088A-1 
460881-2 
460881-3 
460881-4 
46088A-5 

PARAMETER 

REPORT OF RESULTS 

purchase Order: 041100/93 

Project: CTO-029 (SDG CNS14) 
Sampled By: Client 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 
_ - - - _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
CNSY/S01-B02-01 
CNSY/SOI-B02-02 
CNSY/S06-B25-1D 
CNSY/S06-327-2D 
CNSY/SO8-B25-1D 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

46088A-1 460881-2 460881-3 

Page 4 
DATS / 
TIME SAMPLED SDG# 

10-27-93/1500 CNS14 
10-27-93/1510 CNS14 
10-27-93/1220 CNSl4 
10-27-93/0910 CNSl4 
10-28- 93/0800 CNS14 
. . . . . . . . . . . . . . . . . . . . . . .  
46088A-4 46088A-5 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ - _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
bis (2 -Chloroethoxy) methane, 3 80U 500U 380U 730U 3 60U 

ug/kg dw 
2,4-Dichlorophenol, ug/kg dw 3 80U 
1,2,4-Trichlorobenzene, ug/kg dw 380U 
Naphthalene, ug/kg d w  3 80U 
4-Chloroaniline, ug/kg dw 770U 
~exachlorobutadiene, ug/kg dw 3 80U 
4-Chloro-3-methylphenol, ug/kg dw 380U 
2-Methylnaphthalene, ug/kg dw 380U 
~exachlorocyclopentadiene, 380U 

dw 
2,4,6 - T r i  chlorophenol , ug/kg dw 3 8 0U 
2,4,5-Trichlorqhenol, ug/kg dw ZOOOU 
2-Chloronaphthalene, ug/kg dw 3 800 
2-Nitroaniline, ug/kg dw 2000U 
Dimetbylphthalate, ug/kg dw 3 80U 
Acenaphthylene; ug/kg dw 3 80U 
3-Nitroaniline, ug/kg dw 2000U 
Acenaphthene, ug/kg dw 380U 
2,4-Dinitrophenol, ug/kg dw 2000U 

500U 
500U 
500U 
lO0OU 
500U 
500U 
SOOU 
5 OOU 

5 OOU 
2600U 
5 OOU 
2600U 
500U 
500U 
2600U 
50ou 
2600U 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 rn (912) 354-7858 Fax (912) 3524165 
LOG NO: S3-46088A 

Received: 29 OCT 93 

Mr. Paul Stoddard 
EnSaf e/Allen & Hoshall 
5720 Sunrmer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

project : CTO-029 (SDG CNS14) 
Sampled By: Client 

REPORT OF RESULTS Page 5 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 
_ _ _ _ _ _ _ _ C _ _  _ _ _ _ _ _ * * _ _ ~ ~ ~ _ - ~ - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
46088A-1 CNSY/S01-B02-01 10-27-93/1500 CNS14 
460881-2 CNSY/SO1-B02-02 10 -27-93/1510 CNS14 
46088A-3 CNSY/S06-B25-1D 10-27-93/1220 CNS14 
460881-4 CNSY/S06-B27-2D 10-27-93/0910 CNS14 
46088A-5 CNSY/S08-B25-1D 10-28-93/0800 CNS14 
- - - - - - - - - - -  - - - * * - * - - - - - - - - - - - - - - - - - - - - - - - - * - - * - - - - - - - - - - - - * - -  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 46088A-1 460881-2 46088A-3 46088A-4 46088A-5 
- - - - - - - - - - - - - - - - - - - * - - - * - - - - -  - - - - - - - - . *  - - - - - - - - * -  - * - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
4 -~itrophenal, ug/kg dw 20000 2600U 200017 3800U 1900U 
Dibenzofuran, ug/kg dw 380U 500U 380U 73 OD 360U 
2,4-~initrotoluene, ug/kg dw 3 80U 500U 380U 730U 360U 
2,6-Dinitrotoluene, ug/kg dw 3 80U 50OU 380U 73 OU 360U 
Diethylphthalate, ug/kg dw 3 80U 500U 380U 73 OU 360U 
4-Chlorophenyl-phenyl 3 80U 5OOU 380U 730U 360U 
ether, ug/kg dw 
Fluorene, ug/kg dw 3 80U SOOU 380U 730U 360U 
4-Nitroaniline, ugjkg dw 2000U 2600U 2000U 3800U 1900U 
4,6-Dinitro-2-methylphenol, 2000U 2600U ' 2000U 3800U 1900U 
ug/kg dw 

N-Nitrosodiphenylamine/Diph 3 80U 500U 380U 730U 360U 
enylamine, ug/kg dw 

4-Bromophenyl-phenyl-ether, 3 80U 50OU 380U 730U 360U 
ug/kg dw 

Hexachlorobenzene, ug/kg dw 3 80U 50OU 380U 730U 360U 
Pentachlorophenol, ug/kg dw 2000U 2600U 2000U 3800U 190OU 
Phenanthrene, ug/kg dw lOOJ 500U 380U 6605 1 OOJ 
Anthracene, ug/kg dw 3 80U 500U 380U 2005 360U 
Di-n-butylphthalate, ug/kg dw 380U 500U 3 80U 730U 3 60U 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ r _ _ _ _ _  



SL SAVANNAH LABORATORIES 
4 ENVlRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (912) 352-0165 

LOG NO: 53-46088A 

M r .  Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Sunrmer Trees Dr.. Suite 8 
Memphis, TN 38134 

Received: 29 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 ISDG CNS14) 
Sampled By: Client 

REPORT OF RESULTS Page 6 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIM6 SAMPLED SDG# 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
46088A-1 CNSY/S01-B02-01 10-27-93/1500 CNS14 
460881-2 CNSY/S01-B02 -02 10-27-93/1510 CNS14 
46088A-3 CNSY/S06-B25-1D 10-27-93/1220 CNS14 

46088A-4 CNSY{SO~-B~~-ZD 10-27-93/0910 CNSl4 

46088A-5  C N S Y / S O ~ - B ~ ~ - ~ D  10-28 -93/0800 CNS14 
_ _ _ _ _ _ _ _ _ _ _  _ - _ _ _ _ _ _ _ _ _ ~ - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - * -  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 46088A-1 46088A-2 46088A-3 460881-4 46088A-5 
_ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ * - - - - - - - - - - "  - r - - - - - - - -  - - - - - - - - - -  - - - - - - . . - - -  - - - - - - - - - -  - - - - - - - - - -  
Fluoranthene, ug/kg dw 2405 SOOU 2205 1200 2105 
Pyrene, ug/kg dw 3003 500U 12 05 1700 230J 
Butylbenzylphthalate, ug/kg d w  3 80U 500U 380U 730U 360U 
3,3'-Dichlorobenzidine, ug/kg d w  770U lOOOU 760U 730U 72 OU 
Benzo (a) anthracene, ug/kg d w  12 05 500U 3 80U 820 360U 
bis(2-Ethylhexyl)phthalate, 380U 500U 300U 73 OU 3 60U 

ug/kg dw 
Chrysene, ug/kg dw 14 05 5000 380U 850 6 8 5  
Di-n-octylphthalate, ug/kg dw 380U 500U 380U 730U 3 60U 
Benzo(b)fluoranthene, ug/kg dw 1505 500U 69 J 910 360U 
Carbazole, ug/kg dw 3 80U 5000 380U 93 J 360U 
Benzo(k)fluoranthent. ug/kg dw 675 500U 380U 3705 360U 
Benzo (a) pyrene , ug/kg dw llOJ 500U 380U 7205 360U 
Indeno(l,2,3-cdlpyrene, ug/kgdw 975 500U 380U 4305 360U 
Dibenz(a,h)anthracene, ug/kgdw 380U 5OOU 380U 1405 360U 
Benzo(g,h,i)perylene, ug/kg d w  985 500U 380U 3905 360U. 
Surrogate - Phenol d 5 99 k- 105 % 106 0 98 % 112 % 
Surrogate - 2-Fluorophenol 84 "d 89 "s 86  % 82 % 95 % 
Surrogate - 2,4,6-Tribromophenol 75 % 71 0 58 % 69 % 69 % 
Surrogate - Nitrobenzene d-5 97 % 9 9  % 98 % 90 % 103 % 

Surrogate - 2-Fluorobiphenyl 95 % 96 % 152 % 90 % 99 % 
Surrogate - Terphenyl 111 % 108 0 90 % 96 % 108 % 
Date Extracted 11-02-33 11.02.93 11.02.93 11.02.93 11.02.93 
Date Analyzed 11-08-93 11.08.93 11.08.93 11.08.93 11.08.93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVlRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (912) 352-0165 

LOG NO: 53-46088A 

Received: 29 OCT 93 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Surmner Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CHS14) 
Sampled By: Client 

FSPORT OF RESULTS Page 7 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 

_ - _ - - - - _ - - _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - * - - - - - - - - - - - - - - - - -  _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  
PARAMETER 460881-1 46088A-2 46088A-3 460801-4 46088A-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - _ _ _ _  - - - - - - - - - -  _ _ _ _ _ _ _ & _ _  _ _ - _ _ _ _ _ _ _  _ _ _ C - _ _ r _ _  

Pesticides (8080) 
alpha-BHC, ug/kg dw 
beta-BHC, ug/kg dw 
delta-BHC, ug/kg dw 
gamma-BHC, ug/kg dw 
Heptachlox, ug/kg dw 
A l d r i n ,  ug/kg dw 
Heptachlor epoxide, ug/kg dw 
Endosulfan I, ug/kg dw 
Dieldrin, ug/kg dw 
4,4'-DDE, ug/kg dw 
Endrin, ug/kg dw 
Endosulfan 11, ug/kg dw 
4,4'-DDD, ug/kg dw 
Endosulfan sulfate, ug/kg dw 
4,4 ' -DDT, ug/kg dw 
Endrin ketone, ug/kg dw 
Methoxychlor, ug/kg dw 
alpha-Chlordane, ug/kg dw 
gamma-Chlordane, ug/kg dw 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5 I 02 LaRoche Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 35241 65 
LOG NO: S3-46088A 

Received: 29 OCT 93  

m. Paul Stoddard 
~nSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project : '30- 029 (SDG CNS14 1 
Sampled By: Client 

REPORT OF RESULTS Page 8 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - -  
46088A-1 C~SY/sOl-B02-04 10-27-93/1500 CNS14 

46088A-2 CNSY/SOI-B02-02 10-27-93/1510 CNS14 

46088A-3 CNSY/S06-825-1D 10-27-93/1220 CNSl4 

46088A-4 CNSY/S06-327-2D 10-27-93/0910 CNS14 

46088A-5 CNSY/S08-325-ID 10-28-93/0800 CNS14 
_ - - - - - - _ _ _ _  _ " _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - & - *  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 460881-1 46088A-2 46088A-3 46088A-4 46088A-5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ - - - -  - _ _ _ - _ - - - -  - - - - - - _ - - -  - - - - - - - - - -  - - - - - - - - - -  
Toxaphene, ug/kg dw 200U 260U 200U 380U 19 OU 

Aroclor-1016, ug/kg dw 3 90 5 1U 3 9U 7 3U 3 7 W  

Aroclor-1221, ug/kg dw 7 9U lOOU 79U 15 OU 74U 
Aroclor-1232, ug/kg dw 3 9U 5 1U 3 9U 7 3U 3 70 
Aroclor-1242, ug/kg dw 3 9U 5 1U 3 9U 73U 3 7U 
Aroclor-1248, ug/kg dw 3 9U 5 1U 3 9U 73U 3 7 U  
Aroclor- 1254, ug/kg dw 3 9U 5 1U 3 9U 73U 3 7U 
Aroclor - 12 60, ug/kg dw 3 9U 5 1U 39U 73U 3 7U 
Endrin Aldehyde, ug/kg dw 3.9U 5.1U 3 -90 7.3U 3.7U 
% R Surrogate-TCX 85 % 60 % 52 % 61 % 85 % 
% R Surrogate-DBC 40 % 5.0 % Z  74 % 27 %Z 24 %Z 
Date Extracted . ' 11.03 -93 11.03.93 11.03.93 11.03.93 11.03 -93 
Date Analyzed 12.07.93 12.07.93 12.04.93 12.07.93 12.07.93 

Aluminum (6010) 
Aluminum (6010) , rng/kg dw 7630 6050 6170 29100 1160 
Date Analyzed 11.08.93 11.08.93 11.08.93 11.08.93 11-08-93 

Antimony (6010) 
Antimony (6010) , mg/kg dw 17. 5Nt 7.7UN* 5 .  SUN* 11.2UN* 5.6UN* 
Date Analyzed 11.08.93 11.08.93 11.08.93 11.08.93 11.08.93 

Arsenic (7060) 
Arsenic (7060) , mg/kg dw 9 -4 15.3U 4.7 24.3 6.1 
Date Analyzed 11.05.93 11.09.93 11.05.93 11.00.93 11.05.93 



SL SAVANNAH LABORATORIES 
& ENVlRONMENTAL SERVICES, INC. 

5 102 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 3524165 

LOG NO: 53-46088A 

~eceived: 29 OCT 93 

m. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 S m e r  Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 ISDG CNS14) 
Sampled By: Client 

=PORT OF RESULTS Page 9 
DATE / 
TIME SAMPLED SDG# LOG NO 

- - - - - - - - - - -  
460881-1 
460881-2 
46088A-3 
46088A-4 
46088A-5 
- - - - - - - - - - -  
PARAMETER 

SAMPLE DESCRIPTION , S O L I D  OR SEMISOLID SAMPLES 

- - - - - - - - - - - - - - - - - - * - - - - - - - - - -  - - - - - - * - - -  

Barium (6010) 
Barium (60101, mg/kg dw 98 - 4  
Date Analyzed 11.08.93 
Beryllium 
Beryllium (60101, mg/kg dw 0.59U 
Date Analyzed 11.08.93 
Cadmium (6010) 
Cadmium (6010) , mg/kg dw 1.2 
Date Analyzed 11.08.93 
Calcium (6010) 
Calcium I6010.), mg/kg dw 38100* 
D a t e  Analyzed . 11.08.93 
Chromium (6010) 
Chromium (60101, mg/kg dw 38.7 
Date Analyzed 11.08 -93 
Cobalt (6010) 
Cobalt (60101, mg/kg dw 1.9 
Date Analyzed 11.08 -93 
Copper (6010) 
Copper (60101, mg/kg dw 443N 
Date Analyzed 11.08 -93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVlRONMENTAL SERVICES, INC. 

5 r 02 LaRoche Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 3526165 
LOG NO: 53-46088A 

R e c e i v e d :  29 OCT 93 

~ r .  Paul Stoddard 
~nSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
~emphis, T N  38134 

Purchase Order: 041100/93 

project: CTU-029 (SDG CNSl4) 
Sampled By: Client 

REPORT OF RESULTS P a g e  1 0  
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIMG SAMPLED SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ ~ - - ~ - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
46088A-1 cNSY/S01-B02-01 10-27-93/1500 CNS14 

46088A-2 C N S Y / S O ~ - B O ~ - O ~  10-27-93/1510 CNS14 

46088A-3 C N S Y / S O ~ - B ~ ~ - ~ D  10-27-93/1220 CNS14 

46088A-4 C N S Y / S O ~ - B ~ ~ - ~ D  10-27-93/0910 CNS14 

46088A-5 CNSY/S08-825-ID 10-28-93/0800 CNS14 
- - - - - - - - * _ -  - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 46088A-1 46088A-2 460883-3 46088A-4 46088A-5 
- - - - - * - - - - - - - - - - - - - - - * - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Ixon (6010) 
Iron (6010), mg/kg dw 8470 5180 13200 38000 3250 

Date Analyzed 11.08.93 11.08.93 11.08.93 11.08.93 11.08.93 
Lead (7421) 
Lead (7421), mg/kg dw 228N 10.4N 13.1N 64 - 9  11 -4 

Date Analyzed 11.08.93 11.17.93 11.17.93 11.17.93 11.17.93 

Magnesium (6010) 
Magnesium (6010), mg/kg d w  1420 7040 645 6270 2500 
Date Analyzed 11-08-93 11.08.93 11.08.93 11.08.93 11.08.93 

Manganese (6010) 
Manganese (6010), mg/kg dw 109N 40.ON 72.9N 716N 13 6N 
Date Analyzed - 11.08.93 11.08.93 11.08.93 11.08.93 11.08.93 

Mercury 
Mercury (7470/7471), mg/kg dw 14. BN 0.24N 0.04N 0.38N 0.03N 
Date Analyzed 11.05.93 11.03.93 11.03.93 11.03.93 11.03.93 
Nickel (6010) 
Nickel (60101, 'mg/kg dw 9.0 26.7 6.1 16.4 7.8 
Date Analyzed 11.08.93 11.08.93 11.08.93 11.08.93 11.08.93 
Potassium (6010) 
Potassium (60101, mg/kg dw 466 1140 233 3170 318 
D a t e  Analyzed 11.08.93 11.08.93 11.08.93 11.08.93 11.08.93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - _ _ _ _  - - - - - - - - - -  - - _ r r _ _ _ - _  r _ _ _ _ . _ _ r r  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5 102 LaRoche Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 352-01 65 
LOG NO: S3-46088A 

Received: 2 9  OCT 93 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS14) 
Sampled By: Client 

F!.EPORT OF RESULTS Page 11 
DATE / 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 
_ _ _ - - - - * - - _ _ _ _ _ _ ~ - - - - - - - - - - - - - - - - - - - - ~ ~ - ~  . . . . . . . . . . . . . . . . . . . .  
CNSY/S01-B02-01 10-27-93/1500 CNS14 

CNSY/S01-B02-02 10-27-93/1510 CNS14 

C N S Y / S O ~ - B ~ ~ - ~ D  10-27-93/1220 CNS14 

C N S Y / S O ~ - B ~ ~ - ~ D  10-27-93/0910 CNS14 
CNSY/S08-B25-1D 10-28-93/0800 CNS14 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - * - - - - - - - - - - - - - - - - - - -  

46088A-1 460881-2 46088A-3 46088A-4 46088A-5 

LOG NO 

PARAMETER 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  
Selenium (77401 
Selenium .(7740) , mg/kg dw 1.2UN 7.7UWN 
Date Analyzed 11.05.93 11-08-53 
Silver (6010) 
Silver (60101, rng/kg dw 1.2U 1.5U 
Date Analyzed 11.08.93 11.08.93 
Sodium (6010) 
Sodium (6010) , mg/kg dw 252 1000 
Date Analyzed 11.08.93 11.08.93 
Thallium (7841) 
Thallium (7841) , mg/kg dw 1.2U 7.7U 
Date Analyzed - 11.12.93 11.12 -93 
Vanadium (6010) 
Vanadium (60101, mg/kg dw 55 .O 3 0 . 2  
Date Analyzed 11.08.93 11.08.93 
Zinc (6010) 
Zinc (6010) , mg/kg dw 369 65.3 
Date Analyzed 11.08.93 11.08.93 

Cyanide 
Cyanide, Total 1.2UN 1.5UN 

(9011/9012), mg/kg dw 
Date Analyzed 11.09.93 11.09.93 

- - - - - - - - - - - - - - - - - - * - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (912) 352-0165 

LOG NO: S3-46088A 

Received: 29 OCT 9 3  

~ r .  Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
~emphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS14) 
sampled By: Client 

REPORT OF FSSULTS 

LOG NO SAKPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - -  

PARAMETER 46088A-1 460881-2 460881-3 

Percent Solids, % 85 6 5 85 

Page 12 
DATE / 
TIME SAMPLED SDG# 
- - - - - - - - - - - - - - * - - - - - - - -  

10-27-93/1500 CNS14 
10-27-93/1510 CNSl4 
10-27-93/1220 CNS14 
10-27-93/0910 CNS14 
10-28-93/0800 CNS14 
. . . . . . . . . . . . . . . . . . . . . . .  
46088A-4 46088A-5 

- - - - - - - - - -  
4 5 9 0 

- - - - - - - - * -  - - - - - - - * - -  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (91 2) 352-01 65 

LOG NO: S3-45616 

Received: 06 OCT 93 
Mr. Paul Stoddard 
~nSafe/Allen & Hoshall , 
5720 Sumer Trees Dr. Suite 8 
MemphYs, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS06) 
Sampled By: Client 

REPORT OF RESULTS Page 1 
=/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TI- SAMPLED SDG# 
- - - - - - - - - - -  - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - a m - -  

45616-1 CNSY/S02-B01-01 10-05-93/1350 CNSO6 
45616 -2 CNSY/S02-B01-02 10-05-93/1355 CNS06 _ _ _ _ _ _ _ _ _ _ _  ~ ~ ~ _ ~ ~ ~ ~ ~ - - r - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - -  
PARAMETER 45616-1 45616-2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - -  - - - - - a + - - -  - - - - - - - - - -  - - - - - - - - - -  
Aluminum (6010) 
Aluminum (6010) , mg/kg dw 4300 3300 
Date Analyzed 10.21.93 10.21.93 
Antimony (6010) 
Antimony (6010) , mg/kg dw 6.1UN 5.6UN 
Date Analyzed 10.21.93 10.21.93 
Arsenic (7060) 
Arsenic (70601, mg/kg dw 7.6N 1.3N 
Date Analyzed 10.22.93 10.21.93 
Barium (6010) 
Barium (60101, mg/kg dw 3 8 18 
Date Analyzed 10.21.93 10.21.93 
Beryllium 
Beryllium (6010), mg/kg dw 0.61U 0.56U 
Date Analyzed 10.21.93 10.21.93 
Cadmium (6010) 
Cadmium (6010) , mg/kg dw 1.7 0.56U 
Date Analyzed 10.21.93 10.21.93 
Calcium (6010) 
Calcium (6010). mg/kg dw 15000 920 
Date Analyzed 10.21.93 10.21.93 
Chromium (6010) 
Chromium (6010) , mg/kg dw 2 6 4.6 
Date Analyzed 10.21.93 10.21.93 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - _ _ _ _ _  - - - - - - - - - -  & - - I - _ _ _ _ _  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 . (91 2) 354-7858 . Fax (912) 352-0165 
LOG NO: S3-45616 

Received: 06 OCT 93 

m. Paul Stoddard 
~ n S a f  e/Allen & Hoshall 
5720 S m e r  Trees Dr. Suite 8 
Memphis, TN 38134 

Purchase Order : 04 11 00 /93 

Project: CTO-029 (SDG CNS061 
Sampled By: Client 

REPORT OF RESULTS Page 2 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED SDG# 
_ I _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
45616-1 CNSY/S02-301-81 10-05-93/1350 CNS06 
45616-2 CNSY/S02-BO1-02 10-05-93/1355 CNS06 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 45616-1 45616-2 

- - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Cobalt (6010) 
Cobalt (60101, mg/kg dw 3.9 1.1U 
Date Analyzed 10.21.93 10.21.93 
Copper (6010) 
Copper (60101, mg/kg d w  44N 2.8UN 
Date Analyzed 10.21.93 10.21.93 
Iron (6010) 
Iron (60101, mg/kg dw 21000 3200 
Date Analyzed 10.21.93 10.21.93 

L e a d  (7421) 
Lead (7421), mg/kg dw 160N 2.3N 
Date Analyzed 10.21.93 10.28.93 

Magnesium (6010) 
Magnesium (60101, mg/kg dw 530 230 
Date Analyzed - 10.21.93 10.21.93 

Manganese (6010) 
Manganese (60101, mg/kg dw 81 61 
Date Analyzed 10.21.93 10.21.93 

Mercury 
Mercury (7470/7471), mg/kg d w  0. llN* 0.024N* 
Date Analyzed 10.20.93 10.20.93 

Nickel (6010) 
Nickel (6010) , mg/kg d w  23 4.4U 
Date Analyzed 10.21.93 10.21.93 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ - - - - - - - - -  - - - - - - - - - -  - - - _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ -  - - - - - - - _ - _  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (912) 352-0165 
LOG NO: S3-45616 

Received: 06 OCT 93 
Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchaee Order: 041100/93 

Project: CM-029 (SDG CNS06) 
Sampled By: Client 

REPORT OF RESULTS Page 3 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME S m L E D  SDG# _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - -  
45616-1 CNSYY/S02-B01-01 10-05-93/1350 CNS06 
45616 -2 CNSY/S02-B01-02 10-05-93/1355 CNS06 _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ ~ ~ - - - - - - - ~ - - - ~ - - - - - - - - - - - - - - - - - - * - - -  - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 45616-1 45616-2 

- - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Potassium (6010) 
Potassium (6010) , mg/kg dw 180 110 
Date Analyzed 10.21.93 10.21.93 
Selenium (7740) 
Selenium (77401, mg/kg dw 1.2UWN 1.1UWN 
Date Analyzed 10.22.93 10-22.93 
Silver (6010) 
Silver (60101, mg/kg dw 1.2U 1.lU 
Date Analyzed 10.21.93 10.21.93 
Sodium (6010) 
Sodium (6010) , mg/kg dw 6 1U 5 6U 
Date Analyzed 10.21.93 10.21.93 

Thallium (7841) 
Thallium (7841) , mg/kg dw 1.2DW 1.1UW 
Date Analyzed 10.26.93 10.26.93 
Vanadium (6010) 
Vanadium (6010), mg/kg dw 3 8 6 - 3  
Date Analyzed 10.21.93 10.21.93 
Zinc (6010) 
Zinc (6010), mg/kg dw 220N 4.6N 
Date Analyzed 10.21.93 10.21.93 
Cyanide 
Cyanide, Total (9011/9012), mg/kg dw 1.2UN* 1. lUN* 
Date Analyzed 10.17.93 10.17.93 
Percent Solids, % 82 9 0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - _ _ _  - - - - _ _ _ _ _ _  _ - _ _ _ - r _ _ _  



st SAVANNAH i-A8OR*TORlEs 
1 m-u aCRV==, lNCT 

htr. P a u l  S- 
BaSaie/Allm c -L 
5739 3-r -8 Dr. Suite 6 
8 30x34 

RPOORTw-TQ 1s 
=/ 

-100 smaw ~ B Z I ~ P T ~ O L I  , OR sllbf- S D ~ ~ C  
r-l---lo--- - - - - - - - - - - - - -~- - - - I - - - - * - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - 0 - - - - - - - -  

f S655 - 8 QtST/902-Boa-01 10-06-93/1020 -Of 
45655 - 9 arsr/so2-~ion-ot 10-06-93/a03s -07 
+ssag-lo utsrtaoa-aoa-a2 LO-oi -oa / luo  0107 

655 -12 -/SO2 -DO3-01 20-06-93/3335 -07 
,635-11 ~ / 8 0 2 - B O S - O L  10-01-93/1341 -07 

~ w l - - ~ w . ~ - I ~ ~ o - - - - - - - - - - - - - - . . - - - . - - - - - - - - - - - - - -  - - - - - - - . * - * I - - - - - - - - - - -  - 45655-9 45655-9 4 5 6 0  6 45-5-%a 
- - * - - - - - - - C - - - - - - - - - " - - - - - - - -  - - - m a - - - * -  ----------  ---------I - - - - - - - - - -  ------I--- 

A1- (6010) 
a- (6010) , -/kg 6100 3200 2400 1600 2700 
D a t o  Prulm8d 11.01.93 12.01.93 11.01.93 11.92.93 Zl*Ol-93 

Aati.usl+r (6OZO) 
(6010) . q / k Q  CW 5 .  8m 5.9- 5.3m 5 -4- 1- 

Data ~~ulyted 11.02.93 11.03.93 11.03-93 11.09-93 11.02.93 
AT8.PIc (7060)  
Araeaic (70601, mg/kg dr 3 - 2  1.5 2.zU 2.8 12 
natm Asalnd Lt.OP.93 11.02.33 ll.al.99 L1.01.93 Z1.01.93 

m#aum (6010) 
-= (60101, -/kg dw 15 12 lo 15 Sz 
Data Aarly8.d 21.01.93 21.01.93 11.01.93 21.01-93 lt.0a.93 

a w l  ii- 
~ e ~ l l i m  (6010) , -/kg 0 . 4 m  0.59U 0 ,530  0,540 0-SCO 
Date A P i l ~ . d  11.01.93 11.01.93 11.91.93 11.01.93 ll.Oa.93 

Cadmium (60101 
m w  (60301. -/kg cb 0.5BD 0.50U 0 - 5 3 0  0.54U 1.5 
uarm ~arly3i.d 11-01.93 ii.oa.93 i~,oi-93 ii.oa.s3 11.01.93 
Calcium (6010) 

C a l c z u m  (6410) , w/kq dw 92000 89 0 3100 62000 1300 
bate AnrLysed L1.03.93 11.03.93 11.03.93 12.03.93 11.03.93 

- - - - - - I - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  ----I----- ------...- ---- - - - - - -  - - - - o w - - - -  



I he.-- 

, mc. 

5102 LaRoahe A w u e  Savannah, GA 31404 (912) 354-7858 Fax (912) 3$2.0185 

meet: CPO-029 (SW CrmOL/PlsOf 1 
W l m d  E y t  Client 

UUmZrr OP -2's P- 16 
-/ 

LM3m -IS OPaCBTPTrdlll, SaLfD OP -BOLID 8 A m I a S  TPP - SDQi) _ _ _ _ _ _ _ _ _ _ _  ~~~---_-~--- - - - - - -~---__---- - - - -~*--- - - - - - - - - - - .  1- - - - - - - - -0 - - - - - - - - - - - -  

49655-8 m/S02-b02-01 10-06-93/lOPO 01907 
+56S5 -9 crSr/SOO -802-02. 10-06-93/~035 -07 
45655-19 OISY/SO2-308-02 10*06-93/ZlXO -07 

56SS - & A  Q M I / S O f  -B03-01 10-06-93/1335 -07 
;56S5-12 . ~ / S 0 2 - 8 0 9 - 0 Z  ~ O - O C - S ~ / I ~ ~ L  ~ w s o 7  -.-------- - - ~ * 1 ~ ~ ~ . 1 1 1 ~ ~ - - - - * - . - - . - . , - - - - - - - - - - - . - - - - - - - - - -  - - - - - - - - * - - m a - - - - - - - - - -  

,-- 45655- 8 ~SCSS-9 rsr.55-10 ~ S C S S - Z ~  ~S(SS-lt 
______lllll-l________-------~-- - - - - - - - - - -  - ---------  --c------- -I-------- -----I---- 

-= (60101 
-U (6010) , */kg  23 5.6 3 - 9  T2 3 4 
Date Anrlysmd 1 1 0 1 . 9 3  11.01.93 lf.01.93 11.01.93 f1.01.93 

CPbdLt (6010) 
C o b i t  (60101, mg/kg ciw 1.3 1,ZW 1.1V 1 .an 2 -7 
Dlte b m a l y l a m d  11.0~.93 11.01.93 11.01.93 11.01.93 11.01.93 

Coppsr (6010) 
C- (60101 , -/kg * 1 0  2 .90  2.m 6 - 5  52 
Datm AnrJyted 11.01.93 L1.01.93 1 . 9 3  11.01.93 fl.01-93 

Iran (6010) 
f ran i6010I , -/kg QI 72 DO 4700 a700 7000 ~ a o o o  
Date APalyred 11.01.93 f t .0 t .93 11.01.93 11.01.93 aa.01.93 
-ad (74aa1 
Lud (742l1 ,  -/kg dr 3 l P  3 .0 -  3 .SM* L7lP S70W 
Dlra M ~ l y a r d  11.03.93 11.04 -93 11.03 -93 11.01 -93 11.01 -93 

meaarrm (60101 
(60101, -/kg dr 7800H 170H 19 OLI 7 70% 13 ollr 

Dace -wed 11.01.33 11-01-33 11.01-93 11.01.93 1l.Qt.93 
-w 16010) 
Mlnarnrw (60101, -/kg dw 34 35 27  32 46 
Date Aaalysed 11-01-97 11-01-93 11.01.93 11.0~-93 11.01.93 --------------------.--. - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - * _ _ _ - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
C E N W R O N W A L  SLR-+ 4%. 

5102 L ~ R O C ~ O  AWW QW(lnnM. GA 31408 (912) 354-7858 Fax (gt2) 352.0185 

m. Pusl S t d - r d  
w a / A 2 1 a a  L -1 
5720 S-3: -8 D r .  Suite 8 
mi., TLI 38134 

Project: C10-029 (SW ~ 0 6 / 0 9 0 7 )  
S q l e d  By:  C l i o a t  

mrcury 
m- (7470/7471) -/kg 0,027 0.022 
Da- Analyrmci 10.22.93 10.22.93 

Hi-1  (6010) 
N i c k . 1  ( 6010 )  . */kg dr 13 4 - 7 U  
Dt. &alySsd 11.01.99 11.02 .93  

Pouo8ium (6010) . 
! ? e w m i m  (6010) , -mg/kg chr 430 12 OW 
~ 8 t e  -wad 11.01.93 11.01-93 

S s l m i r n  (7740) 
S m l l r r i u m  (77401 , -/kg Q 1.2- 1.- 
bate aaly=md 10,19.93 10.29.93 
Silvur ( 6 O l O l  

Silvmr (60101, -/kg dm 1 .2UM 1.3- 
bare --eta . aa.oa.s3 

SoQirpl (6010) 
3-m ('6010) , -/kg dw 320 19 
D a t e  &saluted x1.01.93 11.01.93 

ThrLlim (7841) 
Tlullim (7841) , -/kg ctw 5 .  80.m 1.2- 
Data Amalyred 11.03.93 11.03.93 

- - - - - - I - C I . I . - - - - - - - - - - - - - - - *  - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORlES 
4 mwmmYeWt11 m-, mc 

5102 LmlF1-e Avenue Sevenneh, GA 31 404 (912) 354-7858 Fax (912) 3529165 

Mr. Paul Stcddard 
mmf./Allul G Hoebma1 
5730 S- -0 Dr. Suite 0 
-8, l W  38134 

m o t -  Pmgo 18 
nXl-1 

l a m  ~ ~ m , ~ g R s ~ ~  mm- sm# .,--------- -~.~~...1~-----*--.---..----------------. - - I - - - - - - - - - - - - - . - * - - - -  

45655-8 can/so2-~02 -01 10-06-93/1030 a s 0 7  
4565s-9 ~ / e a z - a o ~ - o ~  10-06-93/203s -07 
4169s-10 w / S 0 1 - 8 0 1 - 0 2  10 - 06-93/1X10 -07 
*3655-11 QOI/SO1-BQI-O1 lo-06-93/1335 5 0 7  
5655 - 12 QIST/SO2 -809 - 01 10-06-93/Z345 -07 ___-_-_.-- ~~-~___----.--~---------*---------*-------"..... --*-------,I..--------. 

J A R ~ ~ T E X  45655 - 8 45655-3 45655-10 4S6SS-11 4S65S-12 -.-___--__---.-..---.-------- .*-.------ ----.----- -------.-- --* - - - - - - -  - - - - - - - - - -  
Vaaadi- 160101 
v d u a  (60x01 , -/kg Or 19 0.9 5 .S 23 1 S 
Dare Aarlwed 11.01.93 11.01,93 L1.01.93 11.01.93 11.01.93 

Z W  (60LO) 
Z i a c  (60101, mg/kg dr 49 4.4 4 .0  . 9 5 340 
-*a APrlyrd 1 0 2 9 3  11.03-93 11.01.93 11.02.93 lf.02.93 

cuanrb 
mi&. T o t a l  1 - rn l-- 1.11111 1-1- l ,lm 
(90L1/9012l, -/kg d w  

Dace -peck 10.17.93 10.17.93 10.17.93 10.17.93 10.17.93 
Perm== Solidl, t 86 85 9 5 93 9 0 -------------------.-..------ - - - - - - I - - -  -------I"- * * - - - - _ - - -  - - _ _ _ _ - - - _  _ _ - _ _ * - - - _  



SL $AVANNAH LABORATORIES 
& V A L - -  

5102 LaRaore Avenw # Smmnm. GA 31404 @ (972) 354-7868 * Fax (812) 3624165 

~ O P ' ~ 1 9  P&ga 1 0  
-/ 

lXXiRb W8CWPTrW, S O t m  OR S W -  SammS . m - SbOW 
- ~ - ~ - ~ ~ 1 - 1 - * - ~ ~ ~ - - - - - - - - - - ~ - - - - - - - - * - - - - - - - - - - - -  ------1-------------0-- 

45675 -5 -/SO2 -PO5 - 01 10-07-93/0820 -07 
4567s -6 aanrtsos-nas-az ~ O - O ~ - J ~ / O ~ O  -07 
4s 675-7 amr~soa-BIZ-01 lo-a7-93/0~30 -07 

5675- 8 -/SO2-Bl2-02 19-07-93/6945 -07 
367s - 9 car~r~soa  -B= - 01 o -  -or 
.-.*------ - - - - - r - - l . l l l l - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - -  ----------------I------ 

.- 45675-5 45673-6 45675-7 4567s-Q IS675-9 
- - r - - - g - l - l - - r . - - - - - - - - - - -  - - - T - l - - - .  ----------  ----r----- -------a=- - - - - - - - - - -  
LL1- (6OiO) 
Al- (6010) , -/kg dr 5400 8300 5400 5300 1800 
Date APilyxrd 11. Of. 93 11.04 -93 11.01.93 1 1  1 . 3  11.01 -93 

Aat- (6010) 
(60Z01 . -/kg ah S . 6 m  6.- S .Sm 6 8UU S -Sum 

Datm Aprlysed 1L.02.93 1 0 4 9 3  11.01.93 11.01.93 lt.Of.93 
Aremmia (7060)  
t 'c (70601, -/kg dr 2 -1 1 , s  3.6 6 - 2 5 -2. 
D a t m  wy~d 10.29 -93 11.03 - 9 3  11.01.93 11.0t -93 11 -01.93 

nuium (QOXU) 
Bar&- (60x01, -/kg 3 5 26 27 9 - 2  29 
Data Aaalpd 11.01.33 11.04.93 11.01-93 12.01.93 11 .02 .93  
Beryllium 
Borylf ium (60101, */kg & 0.56U 0 :60U 0.55U 0.890 0 . 5 5 0  
D a m  W y r d  11.01 -93 11.04 -93 11-01 -33 11.02 -93 11.01 -93 

Cachiw t60201 
C - a  (60a01, -/kg du ' 0.56EI 0.600 2.8  0 .  B l U  U.Slrr 
Dacr -pod 11.01.93 11.04.33 X1.01.93 lt.01.93 ll.Oa.33 

Calcim 16010) 
CdLcitnn (60101 , mg/kg dw 570 980 32000 2 ZOO00 190000 
D a t e  W Y S W  10.03.93 11.04.93 11.01.93 lf.03.93 - 11.02.93 --------------------------.-- - - - - - - r - - -  .I*------- - - - - - - - C o w  - I . - - - - - - -  ---*.-1--- 



SL SAVANNAH LABOMTORlES 

51 02 LaRoehe Avenue SammefI, a 31- (91 2) 354-7850 Fax (91 2) 35261 85 

m. Paul  StrrrMlrd 
~aLe/Allar  & Ho.tull 
5720 S- m m  D r .  Suit. 0 
-0 ,  3a13l 

R B ~ R ~  OF -TS page 11 
-/ 

ma0 mllmaumIaPP, 8aLIPonsPDSOI;m- =- SW1) 
---------I- - - - - - - - - - - w ~ ~ ~ ~ ~ D ~ - - - - - - - - . - - - - - - - - - m m - - - - - -  - - - - - - . . - 0 - - - - - - - 0 - 0 - 0 -  

45671-5 QIS~/B03-nob-O1 10-07-~3/0 la0 -07 
45675.6 ~ / S O ~ - B O S - O ~  10-47-93/0840 -07 
41675-7 Q s r / S 0 2  -B3-01- 10-07-93/0930 -07 
4567s-e -/son -%m - a2 l. o - o ~ - ~ J / ~ s ~ s  CZIE~O~ 

5675 - 9 -/SO3 -e%3 - 01 10-07-93/141~ -09 - - - - - - - - - -  o ~ ~ - - - - m ~ - - - - - - . w - - - - - - - - - - - - - - - - m w o - - - - - - - - - -  - - - - - - - - - . -1-- - - - - - - -om 

- J A R W ~ T S R  4b67f -5 4567 5 -6  45675-7 4S67S-8 45675-9 _ _ - _ _ _ - - ~ _ _ _ _ _ _ _ - - - - - - - - - - - - -  - - -oCI I I . -  - - - - - . - I - -  ---------I - - - - - - c - - -  -ma--- - - - -  

-= (6010) 
QlrPari~~ 16010) . -/kg fh 4 . 6  16 18 62 a3 
DIts IUamlySd 11.0f.93 t1.04.93 11.01.93 0 . 9 3  11.02.93 

C a b a l t  f 60201 
a t  160101, -/kg * 1.1~ a -20 2.0 1-90 2.4 
D a t e  aalyrmd 11.01.93 11.04.93 11.01.93 ll.OZ.93 11.02.93 

Capper (6010) 
Cappmr (60101, -/kg dw 7 0  3.00 ' 3 4 11 13 
D a t o  ZA.01.93 12.04.93 11.01.93 11.02.93 11.0t.93 
Iran (60101 

X r ~ n  (60101, */kg d~ 4100 8400 3800 5700 3700 
natm m y r e d  11.0t.93 11.04.93 11.01.93 11.01.93 11.03.93 

(7421) 
W (742x1, -/kg b 14P 8.- 16- 9 .ON* 79LO* 
DUCa &pod 11- 03 -93 11.06.93 L1.01.93 11.04 -93  11.05.93 

(6050) 
1Ugnmriup ( 6 0 t 0 ) ,  -/kg dw 300R 6 3 b l  7001 SOOOX 3000 
Par0 AnrLytad Lt.Ol.93 L1.04.93 11.01.93 11-01-93 lL.02.93 

(6010) 
(60101, -/kg br 31 0 . 7  46 34 3501P 

Data Analysed 11.01.93 11.04.93 11.01.93 11.01.93 21.03.93 
- - - - - - - - 3 - - - - - . I - - - - * - - - - - - - -  - - - - - - - - r .  - - - - - - - - r -  - 3 - - - - - - - -  - - - - - - - - - -  ------.*._ 



SL SAVANNAH LABORA7ORIES 
i mvmmmm1L SLRVEES. INC. 

51 02 LaHaare A m t m  Savannah, OA 31404 (91 2) 354.7858 Fax @I 2) 35207 65 

-r==Y 
Moreury (7470/7471), */kg d~ 0.047 U.OtS 0 -14 
-em ~n8ly.rd 10.22.93 LO.Z~.P~ 10.aa.93 

~ i c k . 1  ( 6 0 Z O )  
miekr~ rcaio) , -/kg am s.40 r .eu a3 
Dace Aaalpod 11.01.93 11-01-93 11.01.93 

~otamraurr (6OtO) . 
P o t r p m i m  (6010) ,- -/kg dw I100 280 370 
0.u -pad 11.0a.93 1.04.93 ~a.oi.33 
SeLeaium (7740) 

S s l u u u m  (77401, */kg dr 1 . 1 ~ m ~  1.m 1,lflll 
D a t r  AnaAped 10,79.93 11.03.93 lO.fS.03 

S i l v e r  (ba10 )  
9 i 2 a r  (6010) , -/kg dw 1.1- 1.9- 1.1- 
D a t e  Anrlysd 11 .01 .93  lL.04.93 11.01.93 

S o d i w  (60101 
S o d i m  (6010) , -/kg dv 5 m  6OU 720 
Dat. APrlytd 11.01.93 11-01-93 11.01.93 

ThLLli= (78411 
Tbrltim (78411 , w/kq d w  1 . 1 m  S . 2 a  1.101411 
Date A a d y = d  11.03-93 11.05.93 11.03.93 
---------*-----------------I. - - - - - - - - - a  --I-..**--- ----*-----  



RRmm OF W T a  Prse 23 
nan/ 

IrOOLQD m D P g C R I P T f ~ ,  SOLID OR B E I P S m I D  SAWmS w m SWI) 
- - - I - - o - - - -  - - - - - ~ ~ o ~ I ~ ~ - * - - - - - ~ - - - - - - - - - - - - - - - - - o - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - 9 - -  

45675 -5  -/so2 -ms - 01 r o - o 7 - 9 a / o ~ a  -07 
45675 - 6 CBPI/SO2-nOB- 02 10-07 - 9 3 / 0 u O  -07 
45675-7 ~ ~ ~ / ~ 0 2 - ~ 1 3 - 0 1  10-07-93/0930 -07 
' 5675-9 -/80Z-Bl2-OP 10-07-93/0945 0 9 0 7  
567s - 9 cmmisot -sa3 -or X O - O ~ - P ~ / ~ ~ Z S  QS09 
.--------- - - - - - o - C - - - - - - - - - - l - - - - - - - - - - - - - - - - - I o o I  ----*..I-------* I - - - - - -  

AamETsU 45675-5 45675-6 45675-7 45675-8 4S675-9 
- - . - - - - - - * - . - l o . - - - - - - - - - - - - -  - - - - - - - - - -  I--------" - - - o - - - - - -  -I-------- I...------ 

v - ~  (6oao1 
v-m (solo), m/m dv 6.a 17 19 30 6.2 
Daw myrd lz.91.93 11.04.93 lf.01.93 1Z.01.93 AL.02.93 

Zinc 16010) 
Z ~ C  (6010) , -/kg dr 85 6.9 110 61 3711 
Data m ~ d  11.01.93 1X-04.93 11.01.33 1Z.01.93 11.02-93 

cvrai*. mrl - 1.2- 2 .a r .LUX 1 .(ltl~1 r . a m  
(90f1/90L21, -/kg ck 

D a t r  10.17.93 10.17.93 10.17-93 tO .27 .93  10.17-93 
Pmraraf Solids,  b SO 8 3 91 S 6 91 
.-0-1-----------------------a - - - - * - - - - -  - - - - - - - 9 - 0  -------3-- _____-__l- _ - - - - - - g . I  



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

5102 LaRocne Avenue Savannan, GA 31404 (912) 354-7858 Fax (912) 3524165 

M r .  Paul Staddard 
EnSafe/Allen s Hoehall 
5720 Suummr Trees Dr. Suite 8 
Msmphis, TL4 38134 

Received: 08 OCT 93 

Purctrum Order: 041100/93 

Project: tM-029 (SDG CL0506/~S07/~S09) 
Sampled By: Client 

REPORT OF RESULTS Page 14 
DATB/ 

LOG NO -IS DESCRfPTXON , SOLID OR SmSOLfD m S  SAYPLgD SDG# 

Aluminum (6010) 
Aluminum (6010) , mg/kg dw 6200 3700 
Date Aaalyzed 11.02.93 11-02-93 

AntMony (6010) 
Antimony (6010) , =/kg dr 7.4W 6 .la 
Date Analyzed 11.02.93 11.02.93 

Arsenic (7060) 
Araen~c (70601, mg/kg dw 5 -219 2.2R 
Date Analyzad 11.03.93 11.01.93 
Barium (6010) 

B a r i u m  (60101, mg/kg dw 9 .O 16 
Date Analyzed 11.02.93 11.02.93 
Beryllium 
Beryllium (60101, mg/kg dw 0.74U 0.610 
Date Analyzed 11.02.93 11.02.93 

ta-um (60101 
Cadmium (6010) , mg/kg dw 0.740 0.540 
Date Analyzed 11.02.93 11.02.93 
Calcium (6010) 
Calcium (60101, -/kg dr 99000 10000 
Date Analyzed 11.02.93 11.02.93 

Chrcnnzum (6010) 
Chromium (60101, mg/kg dw 27 6.7 
Date Analyzed 11.02.93 11.02.93 

_ _ _ - * - - - - - - - - - - - - - - - - - * - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
6 ENYMONMENTAL SERVICES, INC. 

51 02 LaRome Avenue Savannan, GA 31 404 (91 2) 354-7850 fax (91 2) 352-01 65 

M r .  Paul Stodehrd 
EnSaf e /Allen &  omh hall 
5 7 2 0 ' ~ ~ r  Trees D r .  Suite 8 
Meuphie, TN 38134 

Received: 08 OCT 93 

Puxchaee Order: 041100/93 

Project: CTO-029 (SDG C20506/(29S07/POS09) 
Sampled By: Client 

REPOm OF RESULTS Page 15 
BAIT/ 

LOG NO W L E  DESCRIPTION , SOLID OR SmSOLXD m S  -&ED SDG# 

Cobalt (6010) 
cobalt (60101,  mg/kg dw 1.50 1.1V 
Date Analyzed 1 1 . 0 2 . 9 3  1 1 . 0 2 . 9 3  
Copper (6010) 
Capper (6OlO), mg/kg dw 6 . 1  8.9 .- 

1 1 . 0 2 . 9 3  1 1 . 0 2 . 9 3  Date Analyzed 
Iran (6010) 
Iran (60103 , mg/kg dw 6700 5300 
Date Analyzed 11.02.93 1 1 . 0 2 . 9 3  

Lead (7421) 
Lead (74211, mg/kg dw 3.7N* 29#* 
Dare Analyzed 1 1 . 0 4 . 9 3  1 1 . 0 5 . 9 3  
Haqneaium (6010) . 
Magnesium (60101,  mg/kg dw 3300 380 
Date Analyzed 1 1 . 0 2 . 9 3  1 1 . 0 2 . 9 3  
Manganese (60101 
Manganese ( 6 0 1 0 ) ,  -/kg dw 29N 24N 
Date Analyzed 1 1 . 0 2 . 9 3  1 1 . 0 2 . 9 3  

Mercury 
Mercury (7470/7471) ,  mg/kg dw 0.015U 0 . 0 2 7  
Dace Analyzed 1 0 . 2 9 . 9 3  . 1 0 . 2 9 . 9 3  
Nickel (6010) 
Nickel (60101, mg/kg dw 14 4.9U 
Date Analyzed 1 1 . 0 2 . 9 3  1 1 . 0 2 . 9 3  

_ - _ - - - - - - * - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LA BORATORES 
& ENVIRONMENTAL SERVICES, INC. 

51 02 LaRocne Avenue Savannan. GA 31 404 (91 2) 354-7858 Fax (9 12) 35241 65 

m: S3-45675 

Received: 08 OCT 9 3 
~ r .  Paul Stoddard 
~nSafe/Allen h Hoshall 
5720 S m r  Tree6 Dr. Suite 0 
Mmrphi6,TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS06/CBS07/CNSO9) 
S a q l e d  By: Client 

REPORT OF RBSULTS Page 16 
Dm=/ 

LOG NO SAB@LE D E S F P T I O N  , SOLID OR SmSOLXD SAWLBS B W  SDG# - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - . - - . - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . .  
45675-10 CNSY/S02-B13-02 10-07-93/1430 ClOS09 
45675-11 C14SY/SOZ-814-01 10-07-93/1525 QOS09 

Potassium (60101 
Potaselurn (6010), -/kg du 610 13 0 
Date Analyzed 11.02.93 11.02.93 
Selenium (7740) 
Salenxum (7740 , -/kg dw 1 .S= 1.2UWM - 
Date Analyzed 11.01.93 11.01.93 
Silver (60101 
Silver (60101, mg/kg dx 1.SU 1-20 
Date imalyzed 11.02.93 11.02.93 
Sodium (6010) 
Sodium (6010) , mg/kg d w  660 7 2 
Date Analyzed 11.02.93 11.02.93 
Thallium (7841) 
Thallium (78411 , mg/kg dw 7 . 4 0  1.2U 
Date Aaalyzed 11.04.93 11.04.93 
Vanadium (6010) 

Vanadium (60101, -/kg dw 19 12 
Date Analyzed 11.02.93 11.02.93 
Zinc (6010) 
Zinc (60101, mg/kg dw 2 8 1  3 2bt 
Date Analyzed 11-01-93 11.01.93 

cyanide 
Cyanide, Total (9011/9012), -/kg dw 1 .SUN 1 . 2 ~ ~  
Date Analyzed 10.17.93 10.17.93 
Percent Solido, t 68 82 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -- . .------- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



MFIR-22-1995 15:33 EnSafe/Al len 8 Hoshall 

SL SAVANNAH LABORATORIES 
& UVVIRONMENTAL SERVlCES. INC. 

5102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (912) 352-0165 

LOG NO: 53-46025 

Received; 27 OCT 93 

M r .  Paul Stoddard 
EnSaf  e/Allen & Hoshall 
5720 Sunnaer Trees Dr. Suite 8 
Memphis,TN 38134 

Purchase Order : 041100 /93 

Project: CPO-029 (SDG CNS16/CNS171 
Sampled By: Client 

REPORT OF RESULTS Page 1 
D m /  

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TI= W L E b  SbG# 
. .------*.-.  . . _ _ _ _ _ _ _ _ _ _ _ . . _ - - _ 1 _ _ _ _ 1 - - _ _ _ - _ _ ' _ _ _ . * * - - - - - - - - . . .  -----------------.----- 
46628 - 1 CNSY/S02-Bl6-01 10-26-93/0810 CrtSl6 
46020-2 CNSY/S02-816-02 10-26-93/0815 as16 
46028-3 aSY/S02 -B17 -01 10-26-93/0835 -16 
46028 -4 CNSY/SOZ -B17;02 10-26-93/0845 ClPSl6 
46029-5 CNSY/S02 -816 - 01 10-26-93/0900 as16 ---..------ - -_-_- - - - - - - - - - - - - - - " - - - - - - - - * . . - - - - - - - - . .  - - - - - - - - - - - - - . - - - - - _ C _ _  

P-R 46028-1 46028-2 46028- 3 46028-4 46028-5 

Aluminum (60101 
Aluminum (6010) , mg/kg dw 4500 9500 7500  6700 1500 
Date Analyzed 11.09.93 11.09 -93 11.09 -93 11.09.93 11.09.93 
Antimony (6010) 
Antimony (6010) , mg/kg dw 2 3N 6.OUN 5 . 7 ~ ~  B.3W 8.3N 
Dace Analyzed 11.09.93 11.09 -93 11.09 - 9 3  11.09 -93 1%. 09.93 

Arsenic (7060) 
Araenzc (70601, mg/kg dw 2.8N 3.1N 2.3N 9.6N 2 ON 
Date Analyzed 11.09 ..93 11.09.93 11.09 -93 11 -09 -93 11.09 -93 

' Barium (60101 
Barium (6010) , -mg/kg dw 8 ON 2 5B 2 2N 131 3 7N 
Date Analyzed 11.09.93 31.09.93 11.09.93 11.09.33 11.09.93 

Beryllium 
Beryllium t6010), mg/kg dw 0.57VN 0 -6OULP 0.57UN 0.83UN 0.56UN 
Date malyred 11.09.93 11-09 -93 11.09.93 11 -09.93 11.03 -93 
Cadmium (6010) 
Cadmium (60101, mg/kg dw 3.1N 6.3N 0.57UN 0.83UN 0.56VW 
Date Analyzed 11.09 - 9 3  11-09 -93 11.09 - 93  11.09 - 9 3  11.09 -93 
Calcium (6010) 
Calcium (6010), rng/kg dw 53000 28000 13000 240000 60000 
Dace Aaalyzed 11.09.93 11.09.93 11.09.93 11.09.93 11-64-93 

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



MFIR-22-1995 15 : 33 EnSafe~Rl l en  8 Mshal l 

SL SAVANNAH LABORATORIES 
8 ENVIROMMENTAL SEUVICES. INC. 

5i02 LaRome Avenue Savannan, GA 31404 (912) 354-7858 Fax (912) 352-0165 
LOG NO: 53-46028 

m. Paul Sroddard 
Waf ejAllen & Hoshall 
S f 2 0  Sumer Trees Dr. Suate 8 
Memphis, TIU 38134 

Received: 27 O m  93 

Purch.6e Order: 041100/93 

Projecx: CTO-029 (SDG CLOS16/QOS17) 
Sampled By: Clienc 

REPORT OF RESULTS 

LOG NO S-LE DESCRIPTION , SOLXD OR SEMXSOLID m L E S  - - - - - - - - - - -  _ _ * _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - * * - - - -  

46028-1 CrrsY/SO2-B16-01 
46028 -2 CNSY/S02-B16-02 
46028-3 CNSY/S02-B17-01 
46028 -4 CNSY/S02 -B17-02 
46028-5 m m / s o n  - m e  - 02  

Page 2 
DATG/ 
T f M G S A h m X D  SDGO - -  - - - - - - - - - - - - - - c - - - - - - - -  

10-26-93/0810 CNSlE 
10-26-93/0815 CRS16 
10-26-93/0835 as16 
10-26-93/0845 -16 
10-26-43/0900 CnS16 

- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - -  -----I.--------.------- 

PARAMETER 46028-1 46028-2 46028-3 46028-4 46028-5 
- - - - - - - - - _ - . I - . - - - - - - - - - - - - - -  - - - - - - - - - -  
Chramaurn (6010 1 

Cfiramiuu (60101, mg/kg dw 85 
Date Analyzed 11.09.93 
Cobalt (6010) 
Cobalt (60101,  mg/kg dw 2.3 
bate Analyzed 11.09.93 
Copper ( 6 0 1 0  1 
Capper (60101, mg/kg dw I500 
Date Analyzed 11.09.93 

Iron (6010) 
Ircm (6010). mg/kg dw 0900 
D a t e  Analyzed - 11.09 -93 

Lead ( 7421 )  
Lead (74211, mg/kg dw llOOX 
Date Analyzed 11.16.93 
Magnesium (60101 
Magnesium 160101, mg/kg dw 760 
Date Analyzed 11.09 -93 

Mangaxaeae (6010) 
Manganese (60101, =/kg dw 82 
Date Analyzed 11.09 -93 ---------------------------.- - - - - - - - - - _  



MFIR-22-1995 15: 32 EnSafe/Ql len & Mshal l 

SL SAVANNAH LABORATORIES 
6 ENWRONMENTAL SERVICES, INC. 

5102 LaRache Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 

Received: 27 OCT 9 3  

m. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Summer Trees Dr. Suite a 
Memphis, TN 38134 

Purchaue Order: 041100/93 

Project: CXO-029 (SDG CrtS16/CNSl71 
Sampled By: Client 

RKPORT OF RESULTS Page 3 
-/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID -LES T m  -LED SDGB 
-- I .------_ _ _ * . _ - _ _ - - _ _ _ _ _ _ . . _ - - - - - - - - - * - - . - - - - - - - - - * - - - -  ---*--I---------------- 

46028-1 m Y / S 0 2  -B16-01 10-26-93/0410 as16 

46020-2  CNSY/SO2-Bl6-02 10-26-93/6815 as16 

46028-3 CWSY/S02-B17-01 10-26-93/0035 CNS16 
46028 -4 ClqSY/S02-Bl7-02 10-36-93/0845 mS16 

46020-5 CNSY/S02 -818-01 10-26-93/0900 CNSl6 
- - - - . + - - - _ _  - . - * - - . - - - _ _ _ - _ - 3 _ r - - - - - - - . - . ~ - - - - - - - - - *  -----*-------.--------. 
P W T E R  46028- 1 46021-2 46628-3 46028-4 46028-5 ---..------------------------ - - - - . - - - - *  - - - - - - - - * *  ----..-.-- - - - - - - - - - -  
Mercury 
m r a q  i7470/7471), -/kg dw 0.98 
Date Analyzed 11.10.93 
Nickel (6010) 
Nickel (60101, mg/kg dw 2 2N 
Date Analyzed 11.09.93 
Pocaeaium (6010) 
Potassium (6010) , mg/kg dw 25 ON 
Date Analyzed 11.09.93 
Selenium (7740) 
Salenxw (7740) , mg/kg dw 1.1UWN 
Date Analyzed 11.06.93 

Silver ( 6010) 
Silver (6010). mg/kg dw 1 . IIJN 
Date Analyzed 11.09.93 
Sodium (60101 
Sodium (60101 , mg/kg dw 5 7UN 
Date Analyzed 11.09.93 

Thallium (7841) 
Thallium (7841) , mg/kg dw 1.10 
Date Analyzed 11.19.93 



W-22-1995 15: 32 Ensafe471 len 2. Hoshal 1 

SL SAVANNAH LABORATORlES 
L ENVIRONMENTAL SERVICES, INC. 

5 102 LaRoche Avenue Savannah. GA 31404 (91 2) 354-7850 Fax (91 2) 352-0166 

NO: 53-46028 

Received: 27 0CT 93 
M r .  Paul Stoddscd 
EnSafe /Allen & Hoshall 
5720 S u m m r  Trees Dz. Sui te  8 
M t m p h i s , ~  38134 

Purchase Order: 041100/93 

Pmjoct: CTO-029 (SDG ClPS16/enS17) 
Sampled By: Client 

S P O R T  OF RESULTS Page 4 

mm/ 
LOG NO SAMPLE DESCRIPTION , S O D  OR S m S O I J D  M L E S  T m  SDG# 
- . . - , - * - - - - -  - - - " - - - - . - . ~ - ~ - - - - - - - - - ~ - - - - - - - - ~ - - - - -  1 - - - - - - - - - - - - - - - - - - - - - -  

46028-1 CNSY/SO2 -B16-01 10-26-93/0810 CNSl6 
46028 -2  ClOSY/S02-816-02 10-26-93/0815 -16 
46028 -3  m Y / S 0 2 - 8 1 7 - 0 1  10-26-93/0835 CNSl6 
46028-4 CHSY/SO2-817-02 10-26-93/0845 CNSl6 
46028-5 ~ ? S Y / S O ~  -%re  - 01 10-26-93/0900 -16 
- - - - - - - - - - -  -~--- . - - - - - - - - - -~---- - - - - - - - - - - - - - - - - - . - . .  - * - - - - - - - - - - - - - - - 0 - - - -  

PARAMGTER 46028 - 3  46028-2 46028-3 46028-4 46020-5 ----.-....*------------------ - - - - - - - - - -  - - _ - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - 0 - - - - - - -  

Vanadium (6010) 
Vanadium (6010), mg/kg dw 18 24 15 3 1 9 . 0  
Dace Analyzed 11.09.93 11.09.93 11.09.93 11.09.93 11.09.93 
Zinc (60101 

Z i n c  (6010 3 , mg/kg dw 1100 9 2 10  8 3 7 1 
Date Analyzed 11.09.93 11.09.93 11.09.43 11.09.93 e11.09.93 
Cyanide 
Cyanide, Total 1.1DN 1.2VN 1.1UN 1.7UN 1.1UN 
(9011/90121, mg/kg dw 

Date Analyzed 11.07.93 11.07.93 9 11.07.93 11 .07 .53  
Perc~nr ~olids,.t 87 84 88 60 8 9 
- - - - - - - - I - - - - - - " - - - * - - - - - - - - -  - * - - - - - - - _  -____-.--. _ - - _ _ _ _ _ * -  . --------_ - - - - - - - - - -  



~m-22-1995 15:32 EnSaf e/Ql len g lioshal i 

SL SAVANNAH LABORATORIES 
P ENVII)ONM€NTAL SERVICES, INC. 

5 102 LaHoche Avenue Savannah, GA 31404 (91 2) 354-7058 Fax (9 12) 39-01 65 
NO: S3-46028 

Received: 27 OCT 93 

M r .  P a u l  Stoddard 
EnSaf e/Allen & Hoshall 
5720 Summcr Trees Dr. ' Suite 8 
Memphis, TLO 38134 

Purchase O r d e r :  041100/93 

project: CTO-029 (SDG QJISlb/CNS171 
Sampled By: Client 

REPORT OF RESULTS Page 5 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SRUISOLXD m L E S  SU@LED SDG# 

Aluminum ( 6 0 2 0 )  
Aluminum (6010) . mg/kg dw Sf 00 
Date Analyzed 11.09.93 

Arrtimmy (6010) 
Antimony (6016) , mg/kg dw 6.8VN 
Date Analyzed 11.09.93 
Arsenic (7060) 
Arsenic ( 7 0 6 0 ) .  mg/kg dw 6.2N 
Date Analyzed 11.09.93 
Barium 16010) 

Barxum (60101, mg/kg dw 1 ON 
Date Analyzed 11.09.93 
Bezyllf um 
Betyllium (60101, mg/kg dw 0.68UN 
Date AMlyzed 1 1 . 0 9 . 9 3  
Cadmium t6010) 

Cadmium (60101, mg/kg dw 0.68VN 
Dace Analyzed 11.09.93 
Calcium (6010) 
Calcium 16010) , mg/kg dw 1 9 0 0 0 0  
Date Analyzed 11.09.93 

- - - - - - - - - - * - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
6 EUVlUONMWTAL SERVICES, INC. 

5 102 laRome Avenue Savannah. GA 3 1404 (91 2) 354-7858 Fax (91 2) 352-01 65 
rOe NO: S3-46028 

Received: 27 OCT 93 
Mr. Paul Sfoddard 
EnSafe/Allen & Hoshall 
5720 Smmer Trees D r .  Suicc 8 
Memphis, Tn 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS16/eWS17) 
Sampled By: Client 

RSPOELT OF RESULTS Page 6 
DATE / 

LOG NO S m I Z  DESCRIPTION , SOLID OR $=SOLID SA16PLSS SAMPLED SDG# 
---.------- _ - - - - I - - - - - - - - - _ _ _ * - - - - - - - - - - - - - . . - - - - - -  --.-------------------- 
46028 - 6 CNSY/SO~ - ~ l a  -02 10-26-93/0910 as16 
46028-7 (ZNSY/SO2-BlS-O1 10-26-93/1115 CNS16 
46028-8  CNSY/SOZ -819 -02 10-26-93/1120 as16 
46026-9 C10SY/SO2-B20-01 10-26-93/1130 crJsl7 
46028-10 CUSY/S02-820-02 10-26-93/1140 a s 1 7  -....------ - - - - . - - I - - - - - - - _ _ * - - - - - - - - - - - - - - - - - - - - - - "  C * - - * - - - - - - - - - C - - m C - - - .  

P-R 46028-6 46028-7 46028-8 46028-9 46028-10 -------.--.-----_------------ _ _ _ _ _ - C _ _ _  _ _ _ _ _ * - . - _  _ _ _ _ - _ _ _ _ -  _____.-___ _ _ _ _ - - . _ _ C  

Chrormum (6010) 
Chromium (60101, -/kg dv 
D a t e  Analyzed 
Cobalt (6010) 
Cobalt (6010). mg/kg dw 
Dare Analyzed 

Copper (6010) 
Copper (60101, mg/kg dw 
Date Analyzed 

Iran (6010) 
Iron t60101, mg/kg dv 
Date Analyzed ' 

Lead (7421) 
Lead (74211, mg/kg dw 
Date A ~ l y z e d  

Magnesium (6010) 
Magnesium (6010), mg/kg dw 
Date Analyzed 
Manganese ( 6010 1 
Manganese (60101, -/kg dw 
Date Analyzed 



rmR-22-1995 15 : 32 EnSafeyRl len 8 fioshal 1 

SL, SAVANNAH LABORATORlES 
6 ENVIFlONMENTAL SBIVICES. INC. 

5 102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (91 2) 352-01 65 
LDG NO: S3-46028 

Received: 27 OCT 93 

Mr. Paul Stoddard 
m a f  +=/Allen c ~omhal i  
5 7 2 0  Sunaer Trees Dr. Suite B 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: (30-029 (SDG CNS16/CrOS17) 
Sampled By: Client 

REPORT OF R6SULTS Page 7 
-/ 

LOG NO SAMPLE DESeRTPTTdlO , SOLID OR S-SOLIP SAMPLES TIEE -LED SDG# 

Mercury 
Mercury (7470/7471) , mg/kg d W  0.0140 0 -017 0.018 
Date Analyzed 11.05 -93 11.05.93 11-05-93 
Nickel [ 6010) 
Nickel (60101, mg/kg dw 14N 4 .SUN 4 .SUN 
Date Analyzed 11.09.93 11.09.93 11.09.93 

Potassium (6010) 
Potassium (60101 , mg/kg dor 74 O N  19014 17024 
Date Analyzed 11.09.93 11.09.93 ll.09.93 
Selenaum (77401 
Selenium (7740!, mg/kg d w  1 . 4 m  1 . 1 m .  1.1- 
Date Analyzed 11.09 -93 11.06.93 11.06.93 
Silver (6010) 
Silver (60101, ntg/kg dw 1.4VN 1. lON 1.1UB 
Date Analyzed 11.09.93 13.09.93 11.09.93 
Sodium (6010) 
Sodium (6010) , mg/kg d w  960N 5 4 ~ ~  5 6UN 
Date Analyzed 11.09.93 11.09.93 11.09.93 

Thallium (7841) 
Thallium (784x1 , mg/kg dw 1 . 4 ~  1 . 1 ~  1 . 1 ~  
Dare AMlyzad 11.15.93 11.15.23 11.15.93 

- - _ - - - - - - - - - - f - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



MFIR-22-1935 15:31 EnSaf e/Rl len '8 Hosha 1 1  

SL SAVANNAH LABORATORIES 
6 ENVIRON-AL SERVICES, INC. 

5 102 &Rome Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (912) 352-0165 
IXXi NO: S3-46028 

Received: 27 OCT 93 
Mr. Paul Staddard 
EnSafe /Allen - & Hashall 
5.720 Summer Trees Dr. Suite B 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS16/oQS17) 
Sampled By: Client 

REPORT OF RESULTS Page 8 
DATE/ 

LOGNO SAMPLE DESCRIPTION . SOLID OR SmSOLXD SAMPLES TIM16 SAIdPLBb SDG# 
- - - - - - - _ I - -  *------. .*--.-----_.. .---------------.--. .  .-.------.1-*-----.---- 

46029-6 crt~~/s02-~~8-02 10-26-93/0910 as16 
46028-7 CHSY/SO~ -819 -01 10-26-93/1Z25 -16 
46028-8  CNSY/SOZ -Bl9-02 10-26-93/1120 as16 
46028-9  CNSYlSOZ-B2O-01 10-26-93/1136 as17 
46028- 10 CNSY/S02-820-02 10-26-93/1140 -17 
1..-------- . - - - - - - - - - .~ . - - - - * - - - - .~ . . * - - - - - - - - - - .  --.-------..-------L----- 

P-R 46028-6 46026-7  46028-8 46028-9 46028-10 
- _ . - - - - - - - - - - - - - - - - - - - - - - * - - -  --------.. 
Vanadium (6010) 
Vanadium (6OlO), mg/kg dw 22 
Date Analyzed 11.09.93 
Zinc (6010) 
Zinc (6010) , mg/kg dw 33 
bate Analyzed 11.09.93 

Cyanide 
Cyanide, Total 1.4UN 
(9011/90121, mg/kg dw 

D a t e  Analyzed 11.07 -93 
Percent Sol ide ,  4 73 

2 ON* 
11.11.93 



rWn-dd-1YY3 13: 3 ' 4  knbafe/Hl len S Hoshall 

m. Paul Stoddard 
~aSafe/Allen & Hoehall 

Received: 27 O m  93 

Purchase Order: 041100/93 

5720 Surnaael: Trees Dr. Suice 8 
~emphaa, TN 38134 

Projecc: CTO-029 (SDG UVS16/CP1S17) 
Sampled By: Client 

REPORT OF RESDLTS Page 9 
DATE/ 

LOG NO mS DBSCRlPIIOEl , S W D  OR SBlISOLm m m s  S m  SDG# 

- - _ l - - . - - * -  _ _ _ _ _ _ _ _ _ L _ - _ . _ _ _ . _ ~ . - ~ ~ ~ . ~ ~ * ~ ~ ~ - - - . . - - - . . -  - - - - - - - - - - - - - - - - - - - -  
46028-11 CNSY/SO2-B21-01 10-26-93/1145 CES17 

46028-12 CNSY/SO2 -B22-02 10-26-93/1155 -17 

46028-13 QOm/S02-B22-01 10-26-93/1200 ClOSl7 

46028-14 CNSY/S02-822-02 10-26-93/1210 as17 

46028-15 mSY/SOZ-B23-01 10-26-93/1215 -17 
- * - - - - . - - * _  _ _ _ . _ _ C _ - _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - -  

P-SR 46028-11 46028-12 46028-13 4602B-14 46028-15 -_-._-_.--_____-_---------.-- _ - _ _ _ - _ - _ _  _ _ - _ _ - - - - _  - - - - - * * - - -  - - - - - - - - I -  - - - - - - - - - -  
Aluminum + 16010 1 
Aluminum (6010) , mg/kg dw 1300 9500 
Date Aaalyzed 11.11.93 12.11.93 

mtimmy (6010) 
A n t h ~ m y  (6010) , w/kg dw 6 . lUHt 5 .  BUH* 
Date Analyzed 11.11.93 11.11.93 

Arsenic (7060 )  
Axsenic (70601, mg/kg dv 9.9 1.5 
bare Analyzed 11.08.93 11.08.93 

Barium (6010) 
Barium (60101, -/kg dw 160 16 
Date Analyzed 11-11-33 11.11.93 

Beryllium 
Beryllium 160101, mg/kg d w  0.610 0 .SBU 
Dace Analyzed 11-11-53 11.11.93 

Cadmium (6010) 
Caclmiunr (6010), mg/kg dw 1.0 0.58U 
Date Analyzed 11.11.93 11.11.93 
Calcium (60101 
Calcium I60101, mg/kg dw 9900 1200 
Date ~nalyzed 11.16.93 11.16.93 ___..._______.__-__*--------- - - - - * - - - - -  .--------- - 



MRR-22-193 15:33 EnSafe/Al ltn 8 Hashall 

SL SAVANNAH LABORATORfES 
P ENWRONMEIVTAL S ~ V I C E S ,  INC. 

5102 LaRoche Avenue Savannah. GA 31404 (9121 354-7858 Fax (312) 352-0165 

Received: 27 OCT 93 

Mr. Paul Stoddard 
hnSafe/Allen 6 Ho-1 
5720 Summer Trees Dr'. Suite 8 
Muaphis, T!? 38134 

purchsse O r d e r :  041100/93 

P r o j e c t :  Cr0-029 (SDO QOS16/QQS17) 
Sampled By: Client 

REPORT OF RESULTS Page 10 
DATE/ 

LOG NO W L P  DESCRImDlf  , SO- OR SEbfISOLID M I S S  SDG# 
---*-I----- _____--___________.- - - - - . - - - - - - - - - - - - - - - .  ----------.------------ 
46028-11 CnSY/SO2-821-01 10-26-93/1145 -17 
46028-12 WSY/S02-B21-02 10-26-93/1155 -17 
46028-13 =SY/S02*872-01 10-26-93/1200 as17 
46028-14 CNSY/SO2-B22-02 10-26-93/1210 m 1 7  
46028-15 QPm/SO2-823-01 10-26-93/1215 09517 ---------.- . ____ - -______- - -_ - - - - - - - - - -_ - - - - - . - - - - - - .  -----.----------.-.---- 
P- 46028-11 46020-12 46028-13 46028-14 46020-15 
- - - - . - - - - - . - - - _ _ _ _ - - - - - - * - - - -  __._--__-. _ _ _ _ _ _ _ _ _ _  _._-______ _ _ _ - _ _ _ - _ _  - - _ _ - - - - - -  
ChrOmim (6010) 

Chromium (6010) ,  mg/kg dv 5 .  ON 
Date Analyzed 11.11.93 
Cobalt (6010) 
Cobalt (6010) , mg/kg dw 1.5 
Date Analyzed 11.11.93 
Capper 16010 1 
Copper (6010 , mg/kg d w  20 
Date Analyzed 11-11 -93 

Iron (6010) 
Iran (6010). mg/kg dw 6600  
Date Analyzed 11.16.93 
Lead (7421) 
h a d  (74211, mg/kg dm 480% 
Date Analyzed 11.11.93 
Magnesium (6010) 
Magaeoium (60101 , mg/kg dw 200 
Date Aaalyzed 11.16.93 

Mangapest (6010) 
Manganese (6010) ,  -/kg dw 15 
Date ADalyzed 11.11.93 _.---___.-"*------_---------- - - - - - - - - - -  - 



M-22-1995 15 : 33 EnSafe/Pl len 8 Hoshal l 

SL SAVANNAH LABORATORlES 
i ENVIRONMMAL S W  VICES, INC. 

5 102 LaAoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 
l.OG NO: S3-46020 

M r .  P a u 3  Stoddard 
GaSafe/Allen & Hashall 
5720 Sumex Tress Dr. Suite 8 
-his, T10 38134 

Received: 27 OCT 93 

Purehaae Order: 041100/93 

Project: CTO-029 ISDG CHS16/615173 
S w l e d  By: Client 

REPORT OF RESULTS Page 11 
D m /  

LOG NO SAMPLE DESCRIPTION , SOLID OR S - S O D  m S  TIIS =LED SDG# 

--.---.---- ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ . I o - ~ ~ - - - ~ - - - - - - - - " ~ ~ - - - - - - .  --------.-------------- 
P-R 46028-11 46028-12 46028-13 46028-14 46028-15 -----------.--_-------------- - - - - - - - - - -  - - - - - - - * - -  -.-------- ----I----- - - - - - - - - - -  
Mercury 
Mermry (7470/7471), mg/kg du 0 .41N 0.076N 0.046N O.028N 0.010m 
Date Analyzed 11.10.93 11.08.93 11.08.93 11.08.93 :11.08.93 

Nickel  16010 1 
Nickel (60103, -/kg dw 5.8 4.7U 4.3U 4 - 4 0  4.2U 
Date Analyzed 11.11.93 11.11.93 11.11.93 11.11.93 11.11.93 
Potassium (6010) 
Potasisium (60101, mg/kg dv 120U 24 0 180 170 1000 
Date Analyzed 11.11.93 11.11.93 11.11.93 11.11.33 11.11.983 
Selenium (7740) 
Selenium (7740) , mg/kg dw 1 .ZVWN 1.2VWIO 1 . 1 W  1.1UW 1 . O U W N  
Date Analyzed ' 11.08.93 11-08-93 11.08.93 11.09.93 11-08-93 
Silver 16010) 
Silver (60101, mg/kg dw 1-20 1.2U 1.10 1.1U 1. OW 
Dare Analyzed 11.11.93 11.11.93 11.11.93 11.11.93 ll.fl.93 
Sodium (6010) 
Sodium (6010) , -/kg dw 6 1U 100 210 52U 9 6 
Date Analyzed 11.11.93 11.11.93 11.11.93 11.11.93 11.11.93 
Thallium (78411 
Thallium (7841) , rng/kg dw 1.2m l.am 1.1U 1.IU 1. OUPP 
Pate Analyzed 11.16.93 11 -16 -93 11.16.93 11.16 -93  11 -16.93 

- - - - - - - - - - * - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  ---*---.-a - - - - - - - - - -  - - - - - - - - - -  



NIT?-22-1995 15:34 EnSaf e/Al len & Hoshal 1 

SL SAVANNAH LABORATORIES 
L ENVtRONMWTAL SERVICES, INC. 

5 102 LaRome Avenue Savannah, GA 31 404 (91 2)  354-7858 Fax (912) 35201 65 

IXXj NO: 53-46028 

Mr. Paul SCoddard 
BnSafe/Allen & Hoshall . 
5720 Sumnar Treee Dr. Suite S 
Memphis, 38134 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS16/CNS171 
Sampled By: Client 

REPORT OF RESULTS Page 12 
DATE / 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID m L E S  T m  SAXPLED SDG# 

vanadium (6010) 
Vanadium (6010), w/kg dr 4.9P 2 21* 11N* 8.2P 
Date Analyzed 11.13.93 11.11.93 11.11.93 11-11-93 
Zinc (6010) 
Zinc (60101, mg/kg dw 3 6N ION 3 2N Ilf 
Data Analyzed 11.11.93 11.11.93 11.11.93 11.11.93 
Cyanide 
Cyanide. Total r -213 1.2U I.1U 1.10 
(9011/90121, mg/kg dw 

Date Analyzed 11.07.93 11.07.93 11.08.93 11.07.93 
Percent Solide, % 82 8 6 92 90 
- - - - I . - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  --*-I----. -----.---- 



tW?-22-199s 15:34 EnSafeIRllen 8 Hoshall 

SL SAVANNAH LABORATORIES 
& ENVfRONMENTAL SERVICES. INC 

51 02 LaRome Avenue Savannah, GA 31 404 (91 2) 354-7858 Fax (91 2) 35241 65 

LOG NO: 53-46028 

M r .  Paul Steddard 
EnSafe/Allen L Hoshall 
5720 Sumarer Trees Dr. S u i t e  8 
Mmphia, Tbt 36134 

Received: 27 OCT 93 

Purchsse Order: 041100/93 

Project: CT0-029 (SDG eBS16/Q9Slf 1 
Sampled By: Client 

REPORT OF RESULTS Page 13 
PATS/ 

LOG NO SAMPLE DESCRIPTIm , SOLID OR SEMISOLID SAMPLES T m  -LSD SDG# 
- - - - - - - - - - -  - - - - - - I - - . - - - - - - - - - - - - - - - - - - - - - - * - * - - " . -  - - - m - * - - " - - - - - . - - - - - - - -  

Aluminum (6010) 
Aluminum (6010) , mg/kg dw 5700 
Date Analyzed 11.11.93 

Antimony (6010) 
atimony (6010) , -/kg dw 8 .5tm* 
Date Analyzed 11.11.93 
Arsenic (7060) 
Arsenic (7060). -/kg dw 6.1 
Date Analyzed 11.12.93 
Barium (6010 )  
Barium (60101, -/kg dw 9.1 
Date Analyzed 11.11.93 
Beryllium 
Beryllium (60101, mg/kg dw 0.850 
Date Analyzed 11.11.93 
Cadmium (60101 

C a c h i u m  (60101, mg/kg dw 0 - 8 5 0  
Date Analyzed 11.13.93 
Calcium (6010) 
Calcium (66101, -/kg dor 240000 
Date Analyzed 11.16.93 

Chromium (6010) 
C h r d ~  (50101. mg/kg dw 66W 
Date Analyzed 11.11.93 

----.-.-.-LI----------------- - - - I - - - - - -  ...-.I.-.- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - a  



mAR-&!-l%5 15:34 EnSafe/Rl len 8 Hoshal 1 

SL SAVANNAH LABORATORIES 
ENVIRONMENTAL SERVICES, INC. 

5 102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (91 2) 352-0165 
LOG NO: 53-46028 

Received: 27 O f 3  93 

M r .  Paul Stoddard 
EaSaf e /Allen. & Hoehall 
5720 Summer Trees Dr. S u i ~ e  a 
Memphi~, TN 38134 

Purchase Order: 041100/93 

Project: CTO-029 [SDG CNS16/QPS17) 
Sampled By: Clienc 

REPORT OF RES13LTS Page 1 4  
I==/ 

LOG NO wfrs DESCRIPTION , SOLID OR SEMISOLfP m f r E S  TIME sMj# 
- - - - - - - - - - -  _ _ _ _ _ ~ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ - ~ ~ ~ - - - - - - - - - - - * - ~ ~ - - .  I---------------------- 

46028-16 CNSY/SOt-B23-02 10-26-93/12225 -17 -.--------- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I ~ . ~ ~ ~ . * ~ . - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
PARAM3TER 46028-16 
- - - - - -_- - - - - .___C__-. . - - - - . * -  - - - - - - - - - -  - - - - - - - - - -  --.------- - - - - - - - - - -  - - - - - - - - - -  
Cobalt I60101 

C o b a l t  (COIO), */kg dv 1-7U 
Dace Anrlyzcrd 11.11.93 
Copper (6010) 
Copper (60101, mg/kg dw 15 
Date Analyzed 11.11.93 

Iron (6010) 
Iron (6010) , mg/kg dw 6100 
Date Analyzed 11.16 -93 
Lead (7421) 
Lead (7421). mg/kg d w  1.4 
Date Analyzed 11.26.93 
Magnesium (60101 
m e s i ~  (60101, mg/kg dw 0600 
Date Analyzed 11.16.93 
manganese (6010)- 

mg-eee (60101, */kg dw 3 2 
Date Analyzed 11.11.93 

Mercury 
Mercury (7470/74713, mg/kg dw 0 . 0 1 7 ~ ~ '  
Date Analyzed 11.10.93 

Nickel (6010) 
Nickel  (6010) , mgjkg d~ 2 9 
Dace Analyzed 11.11.93 



SL SAVANNAH LABORATORIES 
6 EN WRONMWTAL SERVICES. INC. 

5102 LaRome Avenue Savannan, GA 31404 (912) 354-7868 Fax (912) 352-0165 
m: ~ 3 - 4 6 0 2 8  

Received: 27 OCT 93 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Sunmer Trees Dr. Suite 8 
Memphis, TN 38134 

purchase Order: 041100/93 

Project : CTO - 029 (SDG CNS16/QSS17 1 
Sampled By: Client 

REPORT OF RESULTS P a g e  15 
DATE/ 

LOG NO S A W =  DESCRIPTION , SOLID OR SEMXSO1;fD SAWPLES -LED SDG# 
- - - - - _ _ _ _ _ _  - - - - - _ - _ _ _ _ _ _ _ . - - * _ - - - - _ - - - _ - - - - - - - - - - - -  _ _ _ _ _ _ _ _ - _ - _ _ _ _ * _ _ _ - - - -  

46028-16 CNSY/SO2-823-02 10-26-93/12225 -17 
I - - - - -__ - - f  _ I - - - - - _ _ _ _ _ _ _ _ _ _ _ _ - - - . - - - - - - - - - - - * _ - - - _  _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ * _ C _ _  

P-R 46020-16 
- - - _ * _ . _ * - - - - - - - - - - - - - - - - - - - -  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ - _ _  _ _ _ _ _ - _ _ _ _  _ - _ _ _ _ _ _ C _  

Potaaaium (60101 
Potassium (601O), mg/kg dw 
Date Analyzed 
Selenium (774 0 1 
Selenium (7740) , mg/kg bw 
Date Analyzed 
Silver (60101 
Silver (6010) , mg/kg dw 
Date ~nalyzed 
Sodium ( 6 0 1 0 )  
sodiunr (6010) , mg/kg dw 
Date Analyzed 
Thallium ( 7  841) 
Thallium (7041) , mg/kg dw 
Dace Analyzed 

Vanadium (60101 
Vaaadium (60101', mg/kg dw 
Date Analyzed 
Zinc (6010) 
Zinc (60101,  mg/kg du 
bate Analyzed 
Cyanide 
Cyanide, Total  (9011/9012), 
Date Analyzed 

Percent S o l i d s ,  % 

fa- im&ma- h Cm-n-h E A  a T-I- Cl - -hlb &I - --#A h - h  m Y-M U 



SL SAVANNAH LABORATOFNES 
i ENVIRONMENTAL SERWCES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (91 2) 354-7858 Fax (912) 352-0165 
LOG NO: S3-45655 

Received: 07 OCT 93 
m. Paul Stoddard 
~nSaf  e/Allen h Hoehall 
5720 Summar Trees Dr. Suite 8 
Menqhis, TN 38134 

Puxchaee Order: 041100/93 

Project: CPO-029 (SDG CrJS06/CNSO7) 
Sampled By: Client 

REPORT OF RSSULTS Page 11 
oATE/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SmSOLID B f g S  TIMB -LED SDG# 
_ _ _ - _ _ _ _ * _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  
45655 -3 CNSY/SO2-806-01 10-06-93/0900 -SO7 
45655 -4 CNSY/S02-B06-02 10-06-93/0915 CNS07 
45655 -5 QOSY/S02-BO7-01 10-06-93/0935 CNS07 
45655-6 QPSY/S02-807-02 10-06-33/0945 CNS07 
45655-7 CNSY/SO2-808-01 10-06-93/1015 CLOSOf - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - * - - - - * - - - - - - - - - - * - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 45655-3 45655-4 45655-5 45655-6 45655-7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - e m - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Aluminum (6010) 
Aluminum (6010) , mg/kg dw 8200 4200 5700 4500 3000 
Date ~nalyeed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 

Antimony (6010) 
Antimony (6010) , mg/kg dw 6 . 1 ~ ~  6 . 3 ~ ~  5.6UN 6 . 4 ~ ~  5.9fRO 
Date Analyzed 11.01.93 11.01.93 11.02.93 11.02.93 11.02.93 
Arsenic (7060) 
Areenic (70601, mg/kg dw 3 - 9  3 - 6  7.1 2.7 8.4 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Barium (6010) 
Barium (6010) , .mg/kg dv 22 14 43 11 22 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Beryllium 
Beryllium (6010) , mg/kg dw 0.61U 0.630 0.56U 0.64U 0.590 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Cadmium (6010) 
Cadmium (60101, mg/kg dw 0.80 0.63U 4.0 0.64U 0.76 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Calcium (6010) 
Calcium (6010), mgjkg dr 75000 6900 98000 45000 140000 
Date Analyzed 11.03.93 11.03.93 11.03.93 31.03.93 11.03.93 

- - - - - - - - - - - - - - - - - - - - - A d - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - C  _ _ _ _ _ _ _ _ _ -  - - - * - _ _ _ _ -  



SL SAVANNAH LABORATORIES 
i ENVIRONMENtAL SERVICES, INC. 

5102 LaRoche Avenue Savannah, GA 31404 (912) 354-7858 Fax (912) 352-0165 

IXIO NO: S3-45655 

Mr. Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Surnmer Trees Dr. ' Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: CTO-029 (SDG CNS06/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 12 
DATE/ 

Lffi NO SAHPL8 DESCRIPTION , SOLID OR S-SOLID W L E S  -LED SDG# 

Chromium ( 6 0 10 1 
Chromium (6010) , mg/kg dw 25 
Date ~nalyzed 11 -01.93 
Cobalt (6010) 
Cobalt (60101, mg/kg dw 1.4 
Date Analyzed 11.01.93 
Copper (6010) 
Copper (60101, mg/kg dw 13 
Date Analyzed 11.01.93 
Iron (6010) 
Iron (6010), -/kg du 7100 
Date Analyzed - 11.01.93 
Lead (7421)  
Lead (7421) , -/kg dw 44N* 
Date Analyzed 11 -01 -93 
Magnesium (60101 
Magneeium (6010), mg/kg dw 2400N 
Date Analyzed 11.01.93 

Manganese (6010) 
Manganese (60101, -/kg dw 4 1 
Date Analyzed 11.01.93 

_ - _ - - - - - - - - - - - - - - - * - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
e ENV~C~ONMENTAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah, GA 31 404 (91 2) 354-7858 fax (91 2) 35241 65 
IXXj 1QO: S3-45655 

~ r .  Paul Stoddard 
EnSafe/Allen & Hoehall 
5720 Summer Trees Dr. Suite 8 
Memphis, TN 38134 

Purchaoe Order: 041100/93 

Project: CM-029 (SbG CNS06/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 13 
m/ 

LOG NO w L 1 5  DESCRIPTSOPI , SOLID OR S-SOLID M I S S  T m  SAMPLED SDG# 

PARAMETER 45655 -3 45655-4 45655-5 45655-6 45655-7 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - C - - - - - - -  * - - - - - - - - -  - - - - - - - - - -  
Mercury 
mrcury (7470/7471) , mg/kg dw 
Date Analyzed 
~ickel (6010) 
Nickel (6010), mg/kg dw 
Date Analyzed 
Potaesium (6010) 
Potassium (6010), mg/kg dw 
Date Analyzed 
Selenium (7740) 
Selenium (77401, mg/kg dr 
Date Analyzed - 
Silver (6010) 
Silver (60101, -/kg dw 
Date Analyzed 
Sodium (6010) 
Sodium (6010) , -/kg dw 
Date Analyzed 
Thallium (78411 
Thallium (7841) , -/kg dw 
Date Analyzed 

_ _ - - - - - - - - - - - - - - - - - - - - - - - - - - -  - 



SL SAVANNAH LABORAT ORlES 
& ENVlRONMENfAL SERVICES, INC. 

51 02 LaRoche Avenue Savannah. GA 31404 (91 2) 354-7858 Fax (91 2) 35241 65 
IXXj MO: S3-45655 

~ r .  Paul Stoddard 
EnSafe/Allen & Hoshall 
5720 Sumner Treee Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: CPO-029 (SDG CHS06/WS07) 
Sampled By: Client 

REPORT OF RESULTS Page 14 
=/ 

LOG NO W L E  DBSCRXPTION , SOLID OR S m S O L I D  -LBS T m  SAldPLKD SDG# _ - - - - _ _ _ _ _ _  _ _ - - - - - - - C + - - - - - C - - - - - - - . - - - - - - - - - - - - - - * -  . . . . . . . . . . . . . . . . . . . . . . .  
45655-3 U?SY/S02 -B06-01 10-06-93/0900 CLPS07 
45655-4 CNSY/SO2-B06-02 10-06-93/0915 CNS07 
45655-5 crPStt/SO2 -807 - 01 10-06-93/0935 -SO7 
45655-6 CNSY/S02-B07-02 10-06-93/0945 as07 
45655-7 CNSY/SO2-BOO-01 10-06-93/1015 QOSO7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - * - - - - - - - - - - - - - - - - - -  

PARAMETER 45655-3 45655-4 45655-5 4565 5 -6 45655-7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  m a - - - - - - - -  - - - - - - - - - -  - - - - - - * - - *  - - - - e m - - - -  - - - - - - - - - -  
Vanadium ( 6 0 10 ) 
Vanadium (60101,  mg/kg dw 2 0 12 20 15 11 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Zinc (6010) 
Zinc (60101, mg/kg dw 61 2 9 290 26 4 1 
Date Analyzed 11.01.93 11.01.93 11.02.93 11.02.93 11.02.93 

Cyanide 
Cyanide, Total 1 . 2 ~ ~  1 . 3 ~ ~  1 .lU10 1.3U10 1.2uIo 
(9011/9012), mg/kg dw 

Date Analyzed 10.17.93 10.17.93 10.17.93 10.17.93 10.17.93 
Percent Solids, % 8 2 79. 8 9 78 88 
- - - - - - - - - - - - - - - - - - - - - - - - e m - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - _ l _ - C C  _ _ _ - _ _ _ _ _ -  





SL SAVANNAH LABORATORIES 
& ENVlRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 
IXXi NO: S3-45655 

Mr. P a u l  Stoddard 
EnSafe/Allen h Hoshall 
5720 Sumer Trees Dr. Suite 8 
Memphis, TN 38134 

Received: 07 OCT 93 

Purchase Ordex: 041100/93 

Project: Cr0-029 (SDG CNSO6/CNSO7) 
Sampled By: Client 

REPORT OF RESULTS Page 20 
DATE/ 

LOG NO W L E  DESCRIPTION , SOLID OR SEMISOLID SAt@LES T m  S M F ~ D  SDG# _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ l ~ - ~ - ~ ~ l ~ - - - - ~ - - ~ - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - -  
45655-13 QPSY/SO2-809-02 10-06-93/1355 a s 0 7  
45655-14 CNSY/Sb2-810-01 10-06-93/1440 CNSOt 
45655-15 CNSY/SO2-810-02 10-06-93/1450 CNS07 
45655-16 CNSY/SO2-Bll-01 10-06-93/1540 -SO7 
45655-17 CNSY/SO2-B11-02 10-06-93/1600 QQSO7 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - -  
PARABETER 45655-13 45655-14 45655-15 45655-16 45655-17 - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ----.----- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Chromium (6010) 
Chromium (60101, mg/kg dw 15 3 6 53 84 6.9 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Cobalt (6010) 
Cobalt (60101, mg/kg bw 1.2 1.9 1.7 5 -3 1.3U 
D a t e  Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Copper (6010) 

C o p p e r  (6010) , mg/kg dw 4.2 I7 17 140 3.2U 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Iron (6010) 
Iron (6010) , mg/kg dw 4400 7700 5600 30000 4400 
Date Analyzed - 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Lead (7421) 

L e a d  (7421), mg/kg dw 12N* 4 ON* 181* 16001* 2 OW* 
D a t e  Analyzed 11.04 - 9 3  11 -04.93 11.04.93 11.01.93 11.04.93 

Magnesium (6010) 
Magnesium (60101, mg/kg dw l200B 3500N 670024 25001 200N 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 

Manganese (6010) 
Manganese (60101, mg/kg dw 4 5 4 8 53 250 7.8 
Date Analyzed 11.01.93 11-01-93 11.01.93 11.01.93 11.01.93 

- - - - - - - - - - - - - - - - - - - * - - * - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - _ _ _ _ _  - _ _ r _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  



SL SAVANNAH LA BORAlORlES 
L ENVIRONMENTAL S ~ V I C E S ,  INC. 

5102 LaRoche Avenue 4 Savannan, GA 31404 4 (912) 354-7058 Fax (912) 352-0165 
LOO NO: S3-45655 

m. ~ a u l  Stoddard 
~nSafe/Allen 6 Boshall 
5720 Summcr Trees Dr, Suite 8 
Meuphie, TN 38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: CPO-029 (SDG CNSOC/CNS07) 
Sampled By: Client 

REPORT OF RESULTS Page 21 
DATE/ 

LOG NO SAMPLE DBSCRIPTXOLO , SOLID OR S m S O L I D  -LES T m  B L E D  SDG# 
* - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - ' - - - - -  - - - - - - - - - - - - - - - - e m - - - * -  

45655-13 CEfSY/S02-B09-02 10-06-93/1355 a s 0 7  

45655-14 CNSY/S02-B10-01 10-06-93/1440 WS07 

45655-15 CNSY/S02-BIO-02 10-06-93/1450 a s 0 7  

45655-16 QPSY/S02-Bll-01 10-06-93/1540 CL1507 

45655-17 CNSY/S02-Bll-02 10-06-93/1600 Q9SO7 

Mercury 
Mercury (7470/7471) , mg/kg dw 
Date Analyzed 

Nickel (6010) 
Nickel (6010), mg/kg dw 
Date Analyzed 
Potassium (6010) 
Potassium (6010) , mg/kg dw 
Date Analyzed 

Selenium (7740) 
S e l e n i w  (77401, mg/kg dw 
Date Analyzed ' 

Silver (6010) 
Silver (60101, mg/kg dw 
Date Analyzed 
Sodium (6010) 
Sodium (6010) , mg/kg dw 
Date Analyzed 
Thallium (7841) 

Thall'ium (7841) , mg/kg dw 
Date Analyzed 

- - - - - - - * - - - - - - - - - - - * - - - - - - - - -  - 



SL SAVANNAH LABORATORIES 
& ENVlRONMENTLlL SERVICES, INC. 

5102 LaRoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 
LOG NO: 53-45655 

Received: 07 Off 93 
m. Paul Stoddard 
EnSaf e/Allen & Hoshall 
5720 Sumer Tree6 Dr. ' Suite 8 
Memphis, TN 38134 

Purchase Order: 041100/93 

Project: CPO-029 (SDG CNS06/CNS07) 
sampled By: Client 

RBPORT OF RgSULTS Page 22 

D m /  
LOG NO W L E  DESCRIPTION , SOLID OR S m S O L I D  SAMPLES SAMPLED SDG# _ - _ _ _ _ _ _ _ _ _  - _ - * - I - C . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - *  - I - - - - - - - - - - - - - - - - - - - - -  

45655-13 CNSY/S02-B09-02 10-06-33/1355 CNS07 
45655-14 CnSY/SO2-BIO-01 10-06-93/1440 CNS07 
45655-15 CNSY/S02-B10-02 10-06-93/1150 CNSO7 
45655-16 CNSY/SO2-Bll-01 10-06-93/1540 QJS07 
45655-17 CNSY/SO2-811-02 10-06-93/1600 a s 0 7  
_ _ _ - - - _ _ - _ _  _ _ - - - - - - - - - C _ - 3 - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - * - - - - - -  

P-R 45655-13 45655-14 45655-15 45655-16 45655-17 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - r " - * - *  * - - - * - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Vanadium (6010) 
Vanadium (6010), mg/kg dw 12 2 7 3 1 19 10 
Date Analyzed 11.01.93 11.01.93 11.01.93 11.01.93 11.01.93 
Zinc (6010) 
Zinc (60101, mg/kg dw 22 7 2 66 1200 11 
Date Analyzed 11.02.93 11.02.93 11.02.93 11.01.93 11.01.93 

Cyanide 
Cyanide, Total ~ . ? T J M  1.2tRP 1.5UR 1 . 3 ~ ~  1.3UN 
(9011/9012), mg/kg dw 

Date Analyzed 10.17.93 10.17.93 10.17.93 10.17.33 10.17.93 
Percent Solids, % 8 4 8 1 67 76 77 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNAH LABORATORIES 
8 ENVIRONMENTAL SERVICES, INC. 

5702 LaRoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 

m. Paul Stoddsrd 
$nSafe/Allen & Hoshall 
5720 SLmrmer Trees Dr. Suite 8 
Memphis, T N  38134 

Received: 07 OCT 93 

Purchase Order: 041100/93 

Project: Cr0-029 (SDG CNS06/CLQS07) 
Sampled By: Client 

REPORT OF RKSULTS Page 23 
DATE/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR S-SOLID W L E S  T W  B L E D  SDG# _ _ _ _ _ _ _ _ _ - _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - -  
45655-18 C N S Y / S O ~ - B O ~ - O ~  10-06-93/1625 as07 
- - - - - - - - - - -  - - - - - - - - - - - - - - - * - - - - * - - - - - - - - - - - - - - - - - - - - * - - - - - - - -  - - - - - - - - - - - - - - - - e m - - - - -  

P-R 45655-18 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - e m - * - - -  - A * - - - - - - -  - - - - - - - - - -  
Aluminum (6010) 
Aluminum (6010) , mg/kg dw 8100 
Date Analyzed 11.01.93 

Antimony (6010) 
Antimony (60101 , mg/kg dw 5.8UN 
Date Analyzed 11.01.93 

Arsenic (7060) 
Areenic (70601, rng/kg dw 4.8 
Date Analyzed 10.29.93 

Barium (6010) 
Barium (60101, -/kg dw 15 
Date Analyzed 11.01.93 

Beryllium 
Beryllium (6010) , mg/kg d w  0 .SBU 
Date Analyzed 11.01.93 
Cadmium (6010) - 
Cadmium (6010), mg/kg dw 0.58U 
Date Analyzed 11.01.93 
Calcium (6010) 
Calcium (60101, mg/kg dw 3700 
Date Analyzed 11.03.93 
Chromium (6010) 
Chromium (6010), -/kg dw 12 
Date Analyzed 11.01.93 

- - - - - - - - - - - - - - - - - - - - - - a * - - - - -  ----**--I- - - - - - - - - - -  - - - - - - - - - -  - - - _ _ _ _ - - -  - - - - - * - * - _  



SL SAVANNAH LABORATORIES 
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LOO NO: S3-45655 

Mr. Paul Stoddard 
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Purchaee Order: 041100/93 

Project: CTO-029 ISDG ~ S O C / ~ S O 7 )  
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REPORT OF RBSULTS Page 24 
-/ 

LOG NO SAMPLE DBSCRIPTION , SOLID OR SEMISOLID W L E S  T m  W L R D  SDG# 
- - - - - - - - - - _  ~ C ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - *  - - - - - - - - - - - - - - - - - - - - - - -  
45655-18 CNSY/SO2-BO4-02 10-06-93/1625 a s 0 7  
- - - - - - - r - " -  - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - I t - - - -  

PARAMETER 45655-18 _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - . - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Cobalt (6010) 
Cobalt (60101, mg/kg dw 1.2U 
Date Analyzed 11.01.93 
Copper (6010) 
Copper (60101, mg/kg dw 3-00 
Date Analyzed 11.01.93 
Iron (6010) 
Iron (60101, mg/kg dw 13000 
Date Analyzed 11.01.93 

Lead (7421) 
Lead (74211, mg/kg dw 34Nf 
Date Analyzed 11.01.93 
Magnesium (6010) 

Magne'sium (60101, mg/kg dw 3201 
Date Analyzed . 11.01.93 

Manganeee (6010) ' 
Manganeee (60101, mg/kg dw 11 
Date Analyzed 11.01.93 

Mercury 
Mercury (7470/7471), mg/kg chr 0.041 
Date Analyzed 10 -22.93 

Nickel I60101 
Nickel (60101, mg/kg dw 4 . 7 ~  
Date Analyzed 11.01.93 

- - - - - - - - - - - - - - - - a _ - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  



SL SAVANNA W LABORATORIES 
& ENVlRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue Savannah. GA 31404 (912) 354-7858 Fax (912) 352-0165 

I& NO: S3-45655 

Mr. Paul Stoddard 
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/ 

LOG NO SAMPLE DESCRIPTION , SOLID OR SmSOLID SAMPLES TIHg B L E D  SDG# 

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ ~ ~ _ _ _ _ _ _ - - ~ - ~ ~ ~ - - - - - - - - - - - - - * - - - - - -  . . . . . . . . . . . . . . . . . . . .  
P-TER 45655-18 __________--______---..------ - - - - - - - - - -  ---------. - - - - - - - - - -  - - I - - - - - - -  --I------- 

Potaesiw (6010) 
Potaesium (60101, mg/kg dw 280 
Date Analyzed 11.01.93 
Selenium (7740) 
Selenium (77401, mg/kg 8or 1.2UOQLO 
Date Analyzed 10.29.93 
Silver (6010) 
Silver (6010), mg/kg dw 1 . 2 ~ ~  
Date Analyzed 11.01.93 
Sodium (6010) 
Sodium (6010) , mg/kg dv 13 0 
Date Analyzed 11.01.93 
Thallium (7841) 
Thallium (7841) , mg/kg dw 1.3- 
Date Analyzed 11.03.93 
Vanadium (6010) - 

Vanadium (60101, mg/kg dw 22 
Date Analyzed 11.01.93 
Zinc (6010) 
Zinc (60101, mg/kg dw 8 .3  
Date Analyzed 11.01.93 

Cyanide 
Cyanide, Total (9031/9012), -/kg dw 1.2U10 
Date Analyzed 10.17.93 
Percent Solide, t 86 



TREATMENT ALTERNATIVES 





T* f +l 
Traam.M Alturbabvll. Fa Q r d w N e r R u t t m W  

To evaluate the feaeibility 
and implementability of 
treetments for 
contaminated 
groundwater and leachate contaminants with a Biochemical oxygen 

set of substitute 

exchangers are Chemical oxygen 
primarily used for 
recovery of dilute 
solutions of metals 
or to  soften water 
by removing calcium 
and manganese. 

Oxidation is a 

electrons are 
transferred from the Biochemical oxygen 

oxidized to  an 
oxidizing agent. Chemical oxygen 
Chemical oxjdation 
include destruction 

transformation of 

or detoxification of 

Total organic carbon . 

consumption, optimal 

Chemical 
treatment 

Ion 
exc hange 

Ion exchange is the 
proceas of 
exchanging selected 
dissolved ionic 

Orgenichnorganic water 
chem~strf 
Indicator parameters 

Bicarbonate 



Tabh F-1 
TfutmMt A l t ~ ~ ~ t h m  Fa Oroundw.twRwchat. 

vmzr aulny 
oQJ.othr*-- M p t i o n  

To evaluate the feasibility 
and implementability of 
controls for contaminated 
groundwater and leachate 

are removed from Biochemical oxygen 

conversion to  an 
C hsmicel oxygen 

commonly used to 
treat heavy metals, 
phosphorus, and 

Total organic carbon 

(Pilot - chemical dosage, 

are added to adjust 

Chemical 
treatment 

Metal 
precipitation 

Precipitation is a 
chemical unit 
process in  which 
eoluble metallic lone 

Organic/inorganic water 
chemist# 
Indicator parameters 

Bicarbonate 



T W  F-I 

To evaluate the feasibility 
and ~mptementability of 
controle for contaminated 
groundwater and leachate 

Biolog~cal 
treatment 

Biological 
treatment 

Aerobic 

Anaerobic 

Aerobic is the use of 
oxygen-utilizing 
micro-organrsme t o  
biodegrade 
contaminants. 

Anaerobic is the use 
of non-oxygen- 
utilizing micro- 
organisms to  
biodegrade 
contaminants. 

Organiclinorganic water 
chemie td  
Indicator parameters 

Acidity-alkalinity 
Biochemical oxygen 

demand 
Calcium 
Chemical oxygen 

demand 
Chloride 
Dissolved oxygen 
Hardnees 
Metals, dissolved 
Nitrogen, ammonia 
Nitrogen, kjeldahl 
Nitrogen, nitrate-nitrite 
Oil and grease 
Organic cerbon 

pH 
Phosphorus 
Total solids 
Specific conductence 
Sulfate 
Sulfide 
Suspended solids 
Temperature 
Volatile suspended 

solids 

Organicdnorganic water 
chemis t4  
Indicator parameters 

Acidity-alkalinity 
Biochemical oxygen 

demand 
Calcium 
C hemical oxygen 

demand 
Chloride 
Dissolved oxygen 
Hardness 
Metals, dissolved 
Nitrogen, ammonia 
Nitrogen, kjddahl 
Nitrogen, nitratanitrite 
Oil and grease 
Organic carbon 
pH 
Phosphorus 
Total solids 
Specific conductance 
Sulfate 
Sulfide 
Suspended solids 
Volatile suspended 

eolids 







78- f -1 
Trrtrmrm Alturwlbm for CQlcwndwrlwRoaehk 

To evaluate the feasibility 
and implementability of 
controls for contamrnated 
groundwater and leachate 

treatment plant Biochemical oxygen 

constructed to treat 
municipal domestic Chemical oxygen 
wastewater. 

Metals, dissolved 

Nitrogen, kjsldahl 

Organtc carbon 

Acidity-alkalinity 
wastewater in an 
offsite permitted 

hazardous waste Chemical oxygen 

Diesolved oxygen 

Metals, dieaolved 

Nitrogen, ammonia 
Nitrogen, kjeldahl 

Organic carbon 

Diaposal P O W  A chemical, 
physical, or 
biological 
wastewater 

Organicfinorganic water 
chemie td  
Indicator parameters 

Acidity-alkalinity 



t m k  f-1 
T r w m m  Altsrnmibm For ~uundwrtark*chra 

mt8 twlhy hm&l RoMw 
o & j m s h ~ n t ~  

To evaluate the feasibility 
and implementability of 
controls for contaminated 
groundwater and leachate 

USEPA Conducting Remedial Investigatiom/Fe85ibility Studies for Comprehensive Environmental Response, 
Compensation and Liability Act ICERCLAI Municipal Landfill Sites, EPA1540lP-9 t 1001, Office of Solid Waste 
and Emergency Response Directive 9355.3-1 1, February 1991 

b 40 Code of Federal Regulations (CFR) 268 Land Disposal Restriction 
USEPA CERCLA Site Discharges to POTWs Treatability Manual, EPA154012-90/007, Office of Solid Waste 
and Emergency ~ e s ~ o n s e ,  August 1990. 

d VOA and SVOA wKICs, Metals, Cyanide, Pestrcides, and PCBs 

I r=-W~t 

Dlsposal 

I Optionbp 

Land 
application 

Injection 

The process of 
applying wastewater 
directly on the land 
for or to infiltration 
into the soil. 

The process of 
hydraulically placing 
wastewater into the 
aquifer using either 
vertical or horizontal 
wells. 

Depth to water table 
f otal phosphorous 
Chloride 
Ammonia 
Nitrate 
Alkalinity 
pH 
Sodium 
Total dissolved ~ o l i d s  
Soil type 
hydraulic conductivity 
application rate 

Depth to  water table 
Total phosphorous 
Chloride 
Ammonia 
Nitrate 
Alkalinity 
pH 
Sodium 
Total dissolved solids 
Total organic carbon 
Soil type 
hydraulic conductivity 
application rate (2.5 
gallons/ft2/day or 
Stsquare root of slowest 
percolation rate. 



'r* F-2 
Tmamant Altwnr$vaa For H o g  Spots, B d ,  IdhNtW, and Wa* M e t w W  - 

L 

To evaluate the faesibility 
and implementability of 
controls to  prevent 
contact or runoff 

To evaluate the feasibility 
and implementability of 
treatments for 
contaminated soil and 
contaminants 

To evaluate the feasibility 
and implementability of 
treatments for 
contaminated soil and 
contamrnants 

Cap 

Excavation 

Surface 
Water 
Controls 

Thermal 
reatment 

Biological 
Treatment 

Nat~ve Soil 
Single Barrier 
Double Barrier 

Dig up 

Erosion and 
runonlrunoff 
controls 

Thermal 
Destruction 

Thermal 
Desorption 

Aerobtc 

T h s  is the process 
of placing a physical 
horizontal barrier 
across the site. 

T h ~ s  is the process 
of physically 
removing the hot 
spot, soil, or waste 
from the site. 

System of 
vegetation and site 
grading for 
preventing soil 
erosion and 
stormwater 
runonlrunoff. 

Thermal destruction 
is the process of 
oxidizing organic 
and inorganics using 
high temperature. 

Thermal desorption 
is the process of 
using low 
temperature to  
volatilize organics 
and inorganics from 
a solid matrix. 

Aerobic is the use of 
oxygen-utilizing 
micro-organisms to 
biodegrade 
contaminants. 

Data QuJity NNdr 

Moisture content 
Permsabil~ty 
In-Situ density 
Atterbsrg l im~ts 
Grain size analysts 
Porosity 
Depth 

Organiclinorganic water 
chemis t4  
Moisture content 
Permeability 
In-Situ density 
Atterbsrg limits 
Grain size analysis 
Porosity 
Depth 

Organichnorgamc water 
chemist# 
Indicator parameters 

Acidity-alkal~nity 
Nitrogen, ammonia 
Nitrogen, kjeldahl 
Nitrogen, nitrate-nitrite 
Phosphorus 
Suspended solids 

Organicfinorganic water 
chemis t4  
Moisture content 
Particle size 
BTU content 
TCLP 

Organiclinorganic water 
chemistry' 
Moisture content 
Particle size 
TCLP 

Organic/inorganic water 
chemistry" 
Moisture content 
Soil Texture 
Temperature 

pH 
Soil microorganisms 
Total nitrogen 
Total phosphorus 
Depth to  groundwater 
Dissolved oxygen 
Methane 
Chemical oxygen 
Demand - 



Tabh F-2 
Tcumamt A l z m m m  For Hot Spdts, 8oE. Se&nHm, a d  W u w  Mami& 

To evaluate the feasibility 
and implementability of 
treatments for 
contaminated soil and 
contaminants 

Physical 
Treatment 

Phyeical 
Treatment 

Anaerobic 

Solidification/ 
fixation 

Vacuum 
Extractton 

Anaerobic is the use 
of non-oxygen- 
utilizing micro- 
organisms to 
biodegrade 
contaminants, 

Solidification is a 
physical process in 
which organic and 
inorganic materials 
are bwnd to  the 
surface of another. 

Vacuum extraction 
refere to  the removal 
of ralatively volatile 
components from 
soil or waste by  
passage of air, 
steam, or other gae 
through the 
contaminated 
matrix. Stripping is 
effective in  removing 
chlorinated solvents, 
monoaromatics, and 
other VOCs. 

Organicftnorganic water 
chemis t4  
Moisture content 
Soil Texture 
f emperature 

PH 
Soil microorganisms 
Total nitrogen 
Total phosphorus 
Depth to groundwater 
Methane 
Chemical oxygen 
Demand 

Organicfinorganic water 
c hemistry" 
Moisture content 
Soil Texture 
Suspended Solids 
Bulk Density 
Grain size analysis 
Atterberg l im~ts 
Cone index 
Unconfined 
Compressive strength 
Temperature 

pH 

Organicfinorganic water 
chemist# 
Moisture content 
Air Permeability 
f emperature 
PH 
Depth to  groundwater 

I 

I 

A 



i* f.2 
Trutnrrrnt Altrnuttme For M Spots. W, S+diknutw, arrd Waate Met.ri.k 

Solvent Solvent extraction is Organichnorganic water 
Extraction a physical separatron chemistryd 

process in  which Total Orgamc Cerbon 

To evaluate the feasibility 
end implementability of 
treatments for 
contaminated soil and 
contaminants 
(cont~nuedl 

USEPA Conducting 

Disposal 

Disposal 
(continued) 

Remedial 
EPA1540lP-9 1 t001, Office of Solid Waste and Emergency Response Directive 9355.3-1 1, February 1991 

b 40 Code of Federal Regulations (CFR) 268 Land Disposal Restriction 
0 USEPA CWCiA Site Discharges to POTWs Treatability Menusl, EPA154012-901007, Office of Solid Waste 

and Emergency Response, August 1990. 
d VOA and SVOA wTnCs, Metals, Cyanide, Pesticides, and PCBs 

Consolidation 

RCRA TSDF 

Investigations/FeaJibiliry 

d 

organic and 
inorganic materials 
are removed from 
the surface of a 
solid matrix to a 
liquid matrix. 

This is the process 
of consolidating the 
waste, soil, and 
other debris in  a 
properly designed 
and constructed 
landfill. 

The process of 
chemical, physically, 
or biologically 
treating the 
contaminant, soil, 
and other debris i n  
an offsite permitted 
commercial 
hazardous waste 
facilrty. 

Studies for CERCLA Municipal 

Total Recoverable 
Hydrocarbons 
Moisture content 
Soil Texture 
Perrneabilrty 
Bulk Densrty 
Grain size analysrs 
Clay Content 
Temperature 
pH 
Chemical oxygen 
Demand 
Cation Exchange 
Capacity 
Depth to groundwater 
TCLP 

Organichnorganic water 
chemistryd 
Moisture content 
Permeability 
In-Situ density 
Atterberg limits 
Grain size analysis 
Depth to Groundwater 
f CLP 

Organic/inorganic water 
chemis t4  
~ o i s t u r e  content 
Soil Texture 
Temperature 

PH 
Soil microorgeniems 
Total nitrogen 
Total phoephorus 
Depth to groundwater 
Dissolved oxygen 
TCLP 

Landfill Sites, 



T&k f -3 
Truhnaa Ahwmthm f w  801 0.8 

Date bd* 
aqoauh &mmt. 

To evaluate the feasibility 
and implementability of 
controls for subsurface 

gas 

To evaluate the feasibility 
and implementability of 
treatments for 
contaminated soil and 
contaminants 

To evaluate the feasibility 
and implementability of 
treatments for 
contaminated soil and 
contam~nants 
(continued) 

r 

Cap 

Vent 

Thermal 
Treatment 

Physical 
Treatment 

Physical 
Treatment 
(continued) 

Native Soil 

Single 
Barrier 
Double 
Barner 

Vertical 
Horizontal 

Thermal 
Destruction 

Thermal 
Desorption 

Carbon 
Absorption 

Vacuum 
Extraction 

This is the procees 
of placing a physical 
horizontal barrier 
across the site. 

Vertical or horizontal 
wells ere used to 
vent gases. 

f hermal destruction 
is the procees of 
oxidizing organic 
and inorganics using 
high temperature. 

Thermal desorption 
is the process of 
using low 
temperature to 
volatilize organrcs 
and inorganics from 
a solid matrix. 

Adsorption is a 
physical separation 
process in which 
organic and 
inorganic material8 
are removed by 
sorption or the 
attraction and 
accumulation of one 
substance on the 
surface of another. 

Vacuum extraction 
refers to  the removal 
of relatively volatile 
components from 
6011 or waete b y  
passage of air, 
steam, or other gee 
through the 
contaminated 
matrrx. Stripping is 
effectwe In  removing 
chlorinated solvents, 
monoaromatics, and 
other VOCs. 

Moisture content 
Permeability 
In-Situ density 
Atterberg limits 
Grain size analysis 
Porosity 
Depth 

Moisture content 
Air Permeability 
Atterberg limits 
Grain size analysis 
Porosity 
Depth 

Organichnorgenic water 
chemist+ 
Moisture content 
Particle size 
BTU content 
f CLP 

OrganicAnorganic water 
chemist# 
Moieture content 
Particle size 
BTU content 
TCLP 

Orgenic/inorganic water 
chemistry (VOA and 
SVOA wKICe, Pesticides, 
and PCBs) 
Moisture content 
Temperature 
Total Organic Carbon 

Organichnorganic water 
chemietrf 
Moisture content 
Air Permeability 
Temperature 
PH 
Depth to  groundwater 

. 



Organicfinorganic water 
chemistry" 

To evaluate the feasibility 
and implementability of 
treatments for 
contaminated soil and 
contaminants 

Moisture content 
Soil Texture 
Temperature 
pH 
Soil microorganierns 
Total nitrogen 
Total phosphorus 
Depth to aroundwater 
Dissolved oxygen 
TCFP 

Disposal 

USEPA Conducting Remedjal Investigatio~~~/Feasibility Studies for CERCLA Municipal Lendfit Sites, 
EPA1640lP-9 1 1001, Office of Solid Waste and Emergency ~ e s ~ o n s ;  Directive 9355.3-1 1, February 1991 

b 40 Code of Federal Regulations (CFR) 268 Land Disposal Restriction 
USEPA C B C U  Sita Dbcharges to POTWs Treatability Manual, EPA154012-901007, Office of Solid Waste 
and Emergency Response, August 1990. 

d VOA and SVOA w/TlCs, Metals, Cyanide, Pesticides, and PCBs 

RCRA 
TSDF 

The process of 
chemical, phyeically, 
or biologically 
treating the 
contaminant in  an 
offsite permitted 
commerciel 
hazardous waste 
facility. 



APPENDIX G 

DIRECTIONS TO THE PRIMARY MEDICAL FACILITY 



DIRECmONS TO THE NEAREST MEDICAL FACIU'IY 

Baker Hospital 
Baker Hospital Blvd. 

Charleston, South Carolina 

General Telephone Number - (803) 744-2110 
Emergency Room Telephone Number - (803) 744-2110 

Directions to BAKER HOSPLTAL from the Main Gate of the Charleston Naval 
Shipyard: 

(1) After exiting the Miin Gate (McMillan Gate) continue west on McMiUan to US 
Highway 52. 

(2) Turn left (east) on US Highway 52 and proceed to State Route 7. 

(3)  Turn right (south) on State Route 7 and proceed to Interstate 26. 

(4) Turn left (east) on Interstate 26 and proceed to Baker Hospital Boulevard. 

(5) Turn right (south) on Baker Hospital Boulevard and proceed approximate1y 0.2 
miles to the Baker Hospital Emergency Room. 



S A F ~  P ~ A N  HEALTH AND SAFER 
ZONE A AND B 

HOSPITAL DIRECTIONS 



APPENDIX H 

FORMS 



PLAN ACCEITANCE FORM 

PROJECT HEALTH AND SAFEXI' PIAN 

INSTRUCTIONS: This form is to be completed by each person working on rhe project site 
and returned to : EnSafelAllen & HoshaIl. Mcmphs Tennessee. 

Job Number: 290348420 

Project: Zone C - Naval Base Charjeston 

I have read and underrmd chc conunu of the above pian and agree to perform my work in 
accordance wirh it. 

Signed 

- - .  

Print Name 

Company 



EMPLOYEE EXPOSURE HISTORY FORM 

Employee: 

Job Name: 

Date@) From To: 

Houn Onsitc: 

Contaminants (SuspccredlRtponedl : 
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