
 
 

N60508.AR.000607
NAS WHITING FIELD

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FINAL REMEDIAL INVESTIGATION AND FEASIBILITY STUDY AND TECHNICAL
MEMORANDUM 4 SURFACE WATER AND SEDIMENTS ASSESSMENT NAS WHITING

FIELD FL
5/1/1992

ABB ENVIRONMENTAL



, 

FINAL 

REMEDIAL INVESTIGATION AND 
FEASIBILITY STUDY 

TECHNICAL MEMORANDUM NO. 4 
SURFACE WATER AND SEDIMENTS 

NAVAL AIR STATION 
WHITING FIELD 
MILTON, FLORIDA 

MAY 1992 

SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
CHARLESTON. SOUTH CAROLINA 

FINAL 
RELEASE OF THIS DOCUMENT REQUIRES THE 

PRIOR NOTIFICATION OF THE COMMANDING OFFICER 
OF NAVAL AIR STATION WHITING FIELD 

MILTON, FLORIDA 



REMEDIAL INVESTIGATI0N‘;AfiD FEASIBJLITV STUDY 

PHASE I 

NAVAL AIR STATtONi WHlilNG FIELD 
MILTOti;;, FLORIDA 

Technical Me&dandum No. 4 
Surface Water and S@iment Assessment 

UIC: N60508 

Contract No. N62467-88-C-0382 

‘. 

Prepared by: 

ABB Environmenta’i’ S~tWes, Inc. 
2590 Executive Center Circle East 
Tallahassee, Florida 32301-5001 

Department of the Navy, Southern Division 
Naval Facilities E@$neering Command 

2155 &&e Drive 
Charleston, South Carolina 2941 l-0068 

. . . 
Kim Queen, Code 1859, Engineer-in-Charge 

May 1992 



TABLE OF CONTENTS 

Phase I Remedial Investigation and Feasibility Study 

Section Title Pane No. 

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . l-l 
1.1 PURPOSE AND BACKGROUND . . . . . . . . . . . . . . . . . . . . l-1 
1.2 OBJECTIVES OF THE SURFACE WATER AND SEDIMENT INVESTIGATION . . l-10 

2.0 FIELDPROGRAMSUMMARY ....................... 2-l 
2.1 SAMPLING AND ANALYSIS ..................... 2-l 
2.2 INSTANTANEOUS DISCHARGE MEASUREMENTS ............. 2-3 
2.3 QUALITY ASSURANCE PROGRAM AND DATA QUALITY ASSESSMENT ..... 2-3 

2.3.1 Sample Handling, Delivery, and Chain-of-Custody .... 2-3 
2.3.2 Chemical Analysis Data Quality Assessment ....... 2-4 
2.3.3 Data Quality Objectives (DQOs) Assessment ....... 2-9 

3.0 RESULTS AND INTERPRETATION ..................... 3-l 
3.1 SURFACE HYDROLOGY ....................... 3-l 
3.2 SURFACE WATER QUALITY ..................... 3-8 

3.2.1 Clear Creek ...................... 3-9 
3.2.2 Big Coldwater Creek .................. 3-23 

3.3 SURFACE WATER AND SEDIMENT ASSESSMENT ............. 3-23 

REFERENCES 

APPENDICES 

Appendix A: Surface Water and Sediment Reconnaissance Report, November 29 
and 30, 1990 

Appendix B: Summarized and Qualified Surface Water Chemical Analysis 
Results 

Appendix C: Summarized and Qualified Sediment Chemical Analysis Results 
Appendix D: Discharge Calculations and Cross Sections 

TechMemo.#4 
FGB.F04.05.92 i -- 



LIST OF FIGURES 

Phase I Remedial Investigation and Feasibility Study 

Figure Title Page No. 

l-l Facility Location Map . . . . . . . . . . . . . . . . . . . . . . . l-2 
l-2 NAS Whiting Field . . . . . . . . . . . . . . . . . . . . . . . . . l-3 
l-3 Land Use Distribution in the Vicinity of NAS Whiting Field . . . . . l-4 
l-4 Location of Sites at NAS Whiting Field . . . . . . . . . . , . . . . l-7 
2-l Phase I Surface Water, Sediment, and Streamflow Sampling Stations . 2-2 
3-l Surface Water Classification in the Vicinity of NAS Whiting Field . 3-2 
3-2 Surface Drainage at NAS Whiting Field . . . . . . . . . . . . . . . 3-3 
3-3 Flood Prone Areas in the Vicinity of NAS Whiting Field . O . . . . . 3-4 
3-4 Cross Sections of Clear Creek and Big Coldwater Creek . . . . . . . 3-7 
3-5 Wetland Types in the Floodplain of Clear Creek . . . . . . . . . . . 3-25 

LIST OF TABLES 

Tables Title Page No. 

1-l 
l-2 
2-l 
2-2 
3-l 
3-2 

3-3 

3-4 
3-5 

Summary of Potential Disposal Sites . . . . . . . . . . . . . . . . 
Summary of Site Investigations . . . . . . . . . . . . . . . . . . . 
Field Quality Control Samples and Results . . . . . . . . . . . . . 
Laboratory Quality Control Criteria . . . . . . . . . . . . . . . . 
Distance to Surface Water from NAS Whiting Field Disposal Sites . . 
Instantaneous Discharge and Current Velocity in Clear Creek and Big 
Coldwater Creek . . . . . . . . . . . . . . . . . . . . . . . . . . 
Federal Water Quality Standards and Criteria, U.S. Environmental 
Protection Agency and Florida Surface Water Quality Regulations . . 
Surface Water Inorganic Chemicals, Clear Creek . , . , . . . . . . . 
Surface Water Inorganic Chemicals, Big Goldwater Creek . . . . . . . 

TechMemo.#4 
FGB.F04.05.92 -ii- 

l-8 
l-11 

2-5 
2-8 
3-5 

3-6 

3-11 
3-21 
3-24 



ABB-ES ABB Environmental Services, Inc. 
AVGAS aviation gasoline 
AWQC ambient water quality criteria 

BEHP 

CERCLA 

CFR 
“C 

DCE 
DQOs 

FDER 
ft/sec 
ft3/sec 

GC/MS 

HRS 

IAS 
ID 
IDP 
IND 
IR 

LOEL 

MCL 
MCLG 
MS/MSD 
I@% 
clg/f 
mu% 
umhos/cm 

NAS 
NCP 

NEESA 
NPDES 
NPL 

PA 
PAHS 
PCBs 

QC 

bis(2-ethylhexyl)phthalate 

Comprehensive Environmental Response, Compensatio,n, and 
Liability Act 
Code of Federal Regulations 
degrees Celsius 

dichloroethylene 
data quality objectives 

Florida Department of Environmental Regulation 
feet per second 
cubic feet per second 

gas chromatography/mass spectroscopy 

Hazard Ranking System 

Initial Assessment Study 
inside diameter 
inductively coupled argon plasma 
insufficient data 
Installation Restoration 

lowest observed effect concentration 

maximum contaminant level 
maximum contaminant level goal 
matrix spike/matrix spike duplicates 
micrograms per kilograms 
micrograms per liter 
milligrams per kilograms 
micromhos per centimeter 

Naval Air Station 
National Oil and Hazardous Substances Pollution Contin- 
gency Plan 
Naval Energy and Environmental Support Activity 
National Pollution Discharge Elimination System 
National Priorities List 

Preliminary Assessment 
polynuclear aromatic hydrocarbons 
polychlorinated biphenyls 

quality control 

TechMemo.#4 
FGEW04.05.92 

. . . 
-Ill- 



RI/FS Remedial Investigation and Feasibility Study 

SARA 
SI 
SOUTHNAVFACENGCOM 
svocs 

TAL 
TRAWING FIVE 

USEPA 
USGS 
UST 

vocs 

WWTP 

GLOSSARY (Continued) 

Superfund Amendments and Reauthorization Act 
Site Inspection 
Southern Division, Naval Facilities Engineering Command 
semivolatile organic compounds 

target analyte list 
Training Air Wing Five 

U.S. Environmental Protection Agency 
U.S. Geological Survey 
underground storage tanks 

volatile organic compounds 

Wastewater Treatment Plant 

Techhbmo.M 
FGB.F04.05.92 -iv- 



1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), under contract to the Department of 
Navy, is submitting Technical Memorandum No. 4 for the Phase I Remedial 
Investigation and Feasibility Study (RI/FS) for Naval Air Station (NAS) Whiting 
Field located in Milton, Florida, to the Department of Navy, Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM). The RI/FS is: being 
conducted under contract number N62467-88-C-0382. 

Technical Memorandum No. 4, Surface Water and Sediment Assessment, is the fourth 
in a series of six technical memoranda that summarizes the results and transmits 
data gathered during the Phase I RI. The Phase I RI field program was carried 
out during the period December 1990 to May 1991. These technical memoranda form 
the supporting basis for scoping a Phase II RI Sampling and Analysis Plan :Eor NAS 
Whiting Field. 

NAS Whiting Field is located in Florida's northwest coastal area approximately 
7 miles north of Milton and 20 miles northeast of Pensacola (Figure 1-l:). NAS 
Whiting Field presently consists of two air fields separated by an industrial 
area and covers approximately 2,560 acres in Santa Rosa County. Figure l-2 
presents the installation layout. 

NAS Whiting Field, home of Training Air Wing Five (TRAWING FIVE), was constructed 
in the early 1940's. It was commissioned as the Naval Auxiliary Air iStation 
Whiting Field in July 1943 and has served as a naval aviation training f,acility 
ever since. The field's mission has been to train student naval aviators in 
basic instruments, formation and tactic phases of fixed-wing, and propeller- 
driven aircraft, and in the basic and advanced portions of helicopter training. 

NAS Whiting Field lies within the Western Highlands physiographic division of 
Santa Rosa County in the Coastal Plain Province. The Western Highlands are 
characterized by a well drained, southward sloping, plateau with numerous 
streams. Land surrounding NAS Whiting Field primarily consists of agricultural 
land to the northwest, residential and forested areas to the south and southwest, 
and forested land around the remaining boundaries. This land use distribution 
is shown in Figure l-3. 

Located on an upland area, elevations at Whiting Field range from 150 to 190 feet 
above sea level. The facility is bounded by low-lying receiving waters; Clear 
Creek to the west and south and Big Coldwater Creek to the east. These two 
streams are tributaries of the Blackwater River, which discharges to the 
estuarine waters of the East Bay of the Escambia Bay coastal system. 

1.1 PURPOSE AND BACKGROUND. The purpose of the NAS Whiting Field RI/E'S is to 
identify a range of remedial alternatives to address any identified risks to 
public health and the environment posed by toxic or hazardous chemicals present 
as a result of past waste disposal practices or spills. To achieve this 
objective, the RI must collect data sufficient to assess the nature and 
distribution of chemicals associated with each site. The data collected in the 
RI will be used in the FS to screen, evaluate, and select remedial alternatives 
to provide permanent, feasible solutions to environmental contamination problems 
at NAS Whiting Field. 
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The Navy Installation Restoration (IR) programwas designed to identify and abate __ 
or control contaminant migration resulting from past operations at Naval 
installations. The IR program is the Navy response authority under Section 120 
of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization Act 
(SARA) of 1986 and Executive Order 12580. CERCLA requires that Federal 
facilities comply with the act, both procedurally and substantively. SOUTHNAV- 
FACENGCOM is the agency responsible for the Navy IR program in the Southeastern 
United States. Therefore, SOUTHNAVFACENGCOM has the responsibility to process 
NAS Whiting Field through Preliminary Assessment (PA), Site Inspection (SI), 
priority listing, RI/FS, and remedial response selection in compliance with the 
guidelines of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) [40 Code of Federal Regulations (CFR) 3001. 

Section 105(a)(8)(A) of SARA required the U.S. Environmental Protection Agency 
(USEPA) to develop criteria in order to set priorities for remedial action based 
on relative risk to public health and the environment. To meet this requirement, 
USEPA has established the Hazard Ranking System (HRS) as Appendix A to the NCP. 
The HRS is a scoring system designed to assess relative threat due to documented 
or potential releases at a site. First promulgated in 1982, the HRS was amended 
in December 1990, effective March 14, 1991 (55 Federal Register No. 241:51532- 
51667), to comply with requirements of Section 105(c)(l) of SARA to increase the 
accuracy of the assessment of relative risk. The newly promulgated HRS II has 
been substantially revised and is designed to prioritize sites after the SI phase 
of the CERCLA process. The SI or extended SI is used to present the required 
data to expeditiously perform an HRS II ranking. At NAS Whiting Field, the SI 
was conducted as a Contamination Study, Verification Phase. 

The RI/FS conducted at NAS Whiting Field is a component of the Navy IR program. 
The preliminary HRS score for NAS Whiting Field indicates that it may qualify for 
the National Priorities List (NPL). As such, the RI/FS for NAS Whiting Field 
follows the requirements of the NCP, as amended by SARA, and guidance for 
conducting Remedial Investigations and Feasibility Studies under CERCIA (USEPA, 
October 1988). 

Prior to the implementation of the Phase I RI/FS Program, a PA and two sampling 
and analysis programs had been conducted at NAS Whiting Field. The PA, conducted 
as an Initial Assessment Study (IAS), was performed by Envirodyne Engineers in 
1984 and published in 1985 (Envirodyne Engineers, 1985). Based on historical 
data, aerial photographs, field inspections, and personnel interviews, 16 
disposal or spill sites of potential contamination and/or contaminant migration 
were initially identified at NAS Whiting Field by the IAS team. These are sites 
where waste disposal or accidents have occurred in the past. 

The May 1985 IAS concluded that 15 of the 16 sites warranted further investiga- 
tion, under the Navy's IR Program, to assess potential long-term impacts. Only 
Site 2, the Northwest Open Disposal Area, was judged to not warrant further 
consideration. A Confirmation Study, including sampling and monitoring of the 
sites, was recommended to confirm or deny the existence of the suspected 
contamination and to quantify the extent of any problems that may exist. The 
results of the Confirmation-Verification Study would thenbe used to evaluate the 
necessity of conducting mitigating actions or cleanup operations. 

TechM8mo.W 
FGB.FO4.05.92 l-5 



In November 1985, Geraghty &Miller, Inc., prepared for the Navy a plan of action 
entitled Naval Assessment and Control of Installation Pollutants; Verification 
Study, NAS Whiting Field (Geraghty and Miller, 1985b), which was subsequently 
submitted to the Florida Department of Environmental Regulation (FDER). This 
plan contained details of the proposed scope of work for the Verification Study. 
During discussion with FDER in December 1985, two additional sites (17 and 18) 
were added to the Verification Study. Both were active sites at that time where 
waste oils and fuels were burned in firefighting training exercises. 

In addition, during 1985 one of the sites (Site 5, Battery Acid Seepage I?it) was 
investigated under a Consent Order with the FDER. Data from this investigation 
has been compiled in a report entitled Detection and Monitoring Program, Battery 
Shop Site, NAS Whiting Field, Florida (Geraghty & Miller, November 1985a). 

The location of the 18 sites are shown in Figure l-4. Each of the sites was 
evaluated with regard to contamination characteristics, migration pathways, and 
pollutant receptors. Table l-l summarizes the information collected on these 
sites. 

Work conducted during the course of the Verification Study began with the 
collection and assimilation of existing data and literature pertinent to the 
project and included the findings from the IAS. The field work was performed in 
May and June of 1986. Sixteen monitor wells were installed at locations around 
the facility. One surface water, 16 groundwater, and 46 soil samples were then 
collected for chemical analyses. 

Historical records indicate that throughout the years of operation, NAS Whiting 
Field has generated a variety of wastes related to pilot training, the operation 
and maintenance of aircraft along with ground support equipment, and the 
station's facility maintenance activities. Prior to the establishment of 
hazardous waste management programs and programs to recycle waste oil, most of 
the hazardous wastes were reportedly disposed of onsite. Waste materials were 
disposed either in dumpsters that were emptied into onsite disposal areas, or they 
went into waste oil bowsers, which probably were used for firefighting training. 
Envirodyne Engineers (1985) estimated that thousands of gallons of wastes 
including waste paints, paint thinners, solvents, waste oils, waste gasoline, 
hydraulic fluids, aviation gasoline (AVGAS), tankbottom sludges, polychlorinated 
biphenyls (PCBs) transformer fluids, and paint stripping wastewater were 
potentially dumped into onsite disposal areas. These disposal areas consisted 
of natural or man-made depressions located within the confines of the air 
station. In addition to the waste materials routinely disposed of onsite in the 
disposal areas, additional materials were reportedly released onsite as the 
result of accidents or equipment failure. 

The results of the Verification Study reported to SOUTHNAVFACENGCOM by {Geraghty 
& Miller (Verification Study: Assessment of Potential Ground-Water Pollution at 
Naval Air Station WhitingField, December 1986) provided an incomplete assessment 
of the physical as well as the chemical conditions currently existing at NAS 
Whiting Field. Groundwater contamination was detected at some sites and not at 
others. The study concluded that many of the monitoring wells were not located 
downgradient of the intended study site and that additional work was needed to 
characterize the hydrogeologic conditions and the chemical contamination condi- 
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Table l-l 
Summary of Potential Disposal Sites 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Florida 

Site No. Site Name and Type Location Period of Operation Types of Material Disposed Comments 

1 

8 

9 

10 

Northwest Disposal Area 
(landfill) 

Northwest Open Disposal Area 
(landfill) 

North Field, west side 1976-1984 

Underground Waste Solvent North Field, south of Building 
Storage Area (tank) 2941 

North AVGAS Tank Sludge 
Disposal Area 

North Field, north of Tow 
Lane 

Battery Acid Seepage Pit 
(contaminated soil) 

South Field, near Building 
1478 

South Transformer Oil Dispos- 
al Area (contaminated soil) 

South AVGAS Tank Sludge 
Disposal Area (landfill and 
tanks) 

AVGAS Fuel Spill Area 
(contaminated soil) 

Waste Fuel Disposal Pit 
(landfill) 

Southeast Open Disposal Area 
(A) (landfill) 

North Field, west side 1943-1965 

South Field, Building 1478 1946%-1960’s 

South Field, west of Building 
1466 

South Field, south of Building 
1466 

South Field, east side 

South Field, southeast area 19651973 

19891984 

1943-1968 

1964-1984 

1943-1968 

Summer 1972 

195O’s-1960’s 

Refuse, waste paints, thinners, 
solvents, waste oils, and 
hydraulic fluids. 

Construction and demolition 
debris, tires, and furniture. 

Waste solvents, paint stripping 
residue, and 12Crgallon spill. 

Tank bottom sludge containing 
tetraethyl lead. 

Waste electrolyte solution con- 
taining heavy metals and waste 
battery acid. 

PC&contaminated dielectric 
fluid. 

Tank bottom sludge containing 
tetraethyl lead. 

AVGAS containing tetraethyl 
lead. 

Waste AVGAS containing tetra- 
ethyl lead. 

Construction and demolition de- 
bris, waste solvents, paint, oils, 
hydraulic fluid, PCBs, pesti- 
cides, and herbicides. 

Secondary disposal area during this 
period; site covers 5 acres. 

Former borrow pit location, common- 
ly referred to as the ‘Wood Dump.” 

Wastes generated by paint stripping 
operations. 

Sludge disposal in shallow holes 
near tanks. 

Pits located 110 feet from potable 
supply well (W-SP). 

Disposal in “9-2” drainage ditch. 

Sludge disposed in shallow holes 
near tanks. 

Fuel spill of about 25,999 gallons on 
an area of about 2 acres. 

Fuel disposed in former borrow pit. 

Secondary disposal area during this 
period; site covers about 4 acres, 

See notes ai end of tabie. 
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Table 1-l (Continued) 
Summary of Potential Disposal Sites 

Technical Memorandum No. 4 
NAS Whiting Aeld 

Milton, Florida 

Site No. Site Name and Type Location Period of Operation Types of r, Qerial Di;ptil;cd Comments 

11 

12 

13 Sanitary Landfill (landfill) 

14 

15 

16 

17 

18 

Southeast Open Disposal Area 
(B) (landfill) 

Tetraethyl Lead Disposal Area 
(waste pile) 

Short-Term Sanitary Landfill 
(landfill) 

Southwest Landfill (landfill) South Field, southwest area 19651979 

Open Disposal and Burning 
Area (landfill) 

Crash Crew Training Area 
(contaminated soil) 

Crash Crew Training Area 
(contaminated soil) 

South Field, southeast area 1943-1970 

South Field, southeast area May 1, 1966 

South Field, southeast area 1979-l 984 

South Field, southeast area 1978-1979 

South Field, southwest area 19431965 

North Field, west side 1951-Present 

North Field, west side 1951-Present JP-4. 

Construction and demolition 
debris, waste solvents, paint, 
oils, hydraulic fluid, and PCBs. 

Tank bottom sludge and fuel 
filters contaminated with tetra- 
ethyl lead. 

Refuse, waste solvents, paint, 
hydraulic fluids, and asbestos. 

Refuse, waste solvents, oils, 
paint, and hydraulic fluids. 

Refuse, waste paints, oils, sol- 
vents, thinners, asbestos, and 
hydraulic fluid. 

Refuse, waste paints, oils, sol- 
vents, thinners, PCBs, and hy- 
draulic fluid. 

JP-4. 

Secondary disposal area during this 
period; site covers about 3 acres. 

Disposal area posted with warning; 
site consists of two earth covered 
mounds; 25 foot by 25 foot area. 

Primary sanitary landfill, potentially 
received hazardous wastes the first 
year of operation. 

Primary sanitary landfill for brief 
period; relocated due to drainage 
problems. 

Primary landfill for this time period; 
covers about 15 acres. 

Primary disposal area for this time 
period; covers about 10 acres. 

Waste fuels and some solvents ignit- 
ed, then extinguished. 

Waste fuels and some solvents ignit- 
ed, then extinguished. 

Notes: AVGAS = aviation gasoline. 
PCB = polychlorinated biphenyls. 
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tions that exist at NAS Whiting Field. The Verification Study is the former IR 
program counterpart to the SI. 

Of the 18 sites identified to date, 13 are scheduled for further study under the 
Navy's IR program. Due to the fact that it only received construction and 
demolition debris, Site 2, the Northwest Open Disposal Area, was judged to 
warrant no further consideration early in the IR program. 
Acid Seepage Pit, 

Site 5, the Battery 
was extensively studied in 1985 (Geraghty & Miller, 1985) in 

response to an FDER Consent Order (84-0253). Results indicated no significant 
contamination resulting from past activities at the Battery Acid Shop and the 
Consent Order was recommended to be rescinded on April 15, 1987. However, the 
presence of benzene in the existing monitoring wells surrounding the seepage pit 
warrants further consideration. As such, the investigation of benzene contamina- 
tion around Site 5 is coupled with the field and laboratory investigation 
proposed for production well W-S2. Sites 4, 7, and 8 are slated for investiga- 
tion and remediation, if necessary, under the Navy's Underground Storage Tank 
(UST) program and, therefore, are not incorporated in the Navy's IR program. 
Table l-2 presents a summary of past and projected investigative programs for the 
18 sites within the RI/FS and UST programs. 

The Jordan Phase I RI Workplan (June 1990) provides a summary of the regional and 
installation-specific environmental setting, current and historical industrial 
operations, and summary of the verification study, and the Site 5, Battery Shop 
data, which will not be repeated in the technical memorandum. As appropriate, 
data from these sources has been incorporated into the assessment. 

1.2 OBJECTIVES OF THE SURFACE WATER AND SEDIMENT INVESTIGATION. Stormwater 
drainage from the industrial, support, and runway areas of NAS Whiting Field is 
routed to Clear Creek and to Big Goldwater Creek. In addition, based on the 
hydrogeologic setting, groundwater from parts of the installation appears to 
discharge to Clear Creek. The secondary-treated sewage effluent from the NAS 
Whiting Field Sanitary Wastewater Treatment Plant (WWTP) is discharged onto the 
floodplain of Clear Creek. The preliminary public health evaluation and 
preliminary environmental assessment identified Clear Creek and Big Coldwater 
Creek as potential receiving waters for toxic and hazardous materials migrating 
via overland flow or groundwater discharge. Human exposure could occur as a 
result of either recreational body-contact water use or ingestion of aquatic 
organisms taken from the receiving waters. Aquatic and adjoining wetland 
biological communities may also be affected by contaminants. 

The objective of the Phase I RI surface water and sediment program was to 
evaluate whether evidence of contamination exists in either stream as ar result 
of NAS Whiting Field past or current operations. Data derived from the program 
will be used in the Public Health Evaluation and Environmental Risk Assessment 
to be performed during the Phase II RI. 
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Table 1-2 
Summary of Site Investigations 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Florida 

Site 
Number Site Name I AS 

Previous Studies 
Ongoing Navy’s UST 

Verification Consent RI/FS Program 
Study Order 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Northwest Disposal Area 

Northwest Open Disposal Area 

Underground Waste Solvent Storage Area 

North AVGAS Tank Sludge Disposal Area 

Battery Acid Seepage Pit 

South Transformer Oil Disposal Area 

South AVGAS Tank Sludge Disposal Area 

AVGAS Fuel Spill Area 

Waste Fuel Disposal Pit 

Southeast Open Disposal Area (A) 

Southeast Open Disposal Area (B) 

Tetraethyl Lead Disposal Area 

Sanitary Landfill 

Short-Term Sanitary Landfill 

Southwest Landfill 

Open Disposal and Burning Area 

Crash Crew Training Area 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Crash Crew Training Area 

Notes: IAS = lnitiil A esewmmt study. 
RI/l% = RemdIll InvwtiiionlFeasibilii Study. 
UST = underground storaga tank. 
AVGAS = aviation gasoline. 
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Table 1-3 (Continued) 
Summary of Available Data on Observed Hazardous Substances in Soils from the Verification Study 

Technical Memorandum No. 3 
NAS Whiting Field 

Milton, Florida 

Site Number Site Name Materials Disposed Soil Chemical 
Frequency of 

Detection’ 

Maximum 
Concentrations 

Detected (mg/kg) 

Soil Sampling Program 

Sampling Program Analytes Tested 

14 Short-Term Sanitary 
Landfill 

Refuse, waste solvents, 
paint, oils, and hydraulic 
fluid. 

15 Southwest Landfill Refuse, waste, paint, oils, 
solvents, thinners, and as- 
bestos, and hydraulic fluid. 

16 Open Disposal and 
Burning Area 

Refuse, waste paints, oils, 
solvents, thinners, PCBs, 
and hydraulic fluids. 

17, 48 Crash Crew Train- JP-4 fuel. 

NT NT 

NT NT 

NT or ND NT or ND 

NT NT 
ing Areas 

‘(l/2) = number of samples with detectable levels of contaminant per total number of samples analyzed. 

‘Fuel chemicals = benzene, toluene, ethyl benzene, xylenes, and ethylene dibromide. 

Notes: mg/kg = milligram per kilogram. 
NT = not tested. 
VOCs = volatile organic compounds. 
AVGAS = aviation gas. 
PCB = polychlorinated biphenyls. 
ND = not detected. 
TCLP = Resource Conservation and Recovery Act (RCRA) Toxicity Characteristics Leaching Procedure. 
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. Site 15, Southwest Landfill, and Site 16. Open Disnosal and Burninn Area. 
Surface soil samples were collected to determine whether sandy, erodible 2_-/. 
surface soils at these locations are contaminated. This objective was to 
determine potential for migration toward Clear Creek of soil-bound 
contaminants. At site 15 an additional objective was to evaluate the 
surface soil contamination status at an area formerly used as a Boy Scout 
camping area. 

. Stormwater Drainane Swales. The old "A" Ditch is at Site 15. The surface 
soil of this former drainage ditch has been sampled to evaluate whether 
soils from site 15 have migrated to the ditch. "Y" Ditch at site 12 
collects all stormwater from the eastern runways and sites 12 and 14. 
Water and sediment from this ditch are transported off installation toward 
Big Coldwater Creek. The objective of surface soil sampling in this 
drainway is to evaluate the potential for particulate transport of contami- 
nates off installation with stormwater. 

This technical memorandum reports the results of the Phase I RI soils program. 
Historical data, summarized in Table l-3, have been discussed in the Phase I 
Workplan (E.C. Jordan, 1990). 
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2.0 FIELD PROGRAM SUMMARY 

The surface water and sediment program at NAS Whiting Field consisted of three 
components: 

. collection of surface water and sediment samples at 12 sampling loca- 
tions, 

. measurement of general water quality parameters (pH and specific 
conductance) and physical description of each location, and 

. instantaneous streamflow measurements and channel cross-section 
measurements at three locations in Clear Creek and two in Big Coldwater 
Creek. 

2.1 SAMPLING AND ANALYSIS. Twelve surface water and sediment samples were 
collected from 12 locations along Clear Creek and Big Coldwater Creek, as shown 
in Figure 2-l. Sampling stations were situated both upstream and downstream of 
major drainage ditch discharge points that may have received impact from the 
identified disposal sites at NAS Whiting Field. The intent has been to determine 
the impact of discharge from NAS Whiting field on creek water and sediment 
quality. All samples were sent to Savannah Laboratories and Environmental 
Services (Savannah), Tallahassee, Florida, for analyses of the constituents as 
listed in Section 3.9 of Volume II of the Workplan (the Sampling and finalysis 
Plan). 

All samples were collected in accordance with procedures discussed in Sections 
6.7.3 and 6.6.5 of the Quality Assurance Project Plan, volume II, Appendix B. 
Surface water samples were collected by dipping the sampler container ciirectly 
into the water. Sediment samples were collected using a stainless-steel scoop, 
mixed in a stainless-steel pan, and placed into the sample container. Volatile 
organic compounds (VOCs) analysis samples were removed from the stream and placed 
directly into sample containers without mixing. All data generated during 
surface water and sediment sampling were recorded in bound field log books. 

All surface water and sediment samples were analyzed for VOCs, semivolatile 
organic compounds (SVOCs), pesticides and PCBs, and CERCLA target analyte list 
(TAL) inorganic elements. The latter consists of total cyanide and the following 
23 metals: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, 
total chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, 
nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 
Specific conductance, pH, and water temperature were measured at each station 
location. 

Water and sediment chemical analyses were performed in accordance with Naval 
Energy and Environmental Support Activity (NEESA) level C Quality Control (QC) 
with 10 percent (including all field quality control samples) analyzed at NEESA 
level D QC. Data review and validation were performed by ABB-ES. Review of 
monthly quality control reports and data were performed by Martin Marietta, Oak 
Ridge, Tennessee. 
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Reconnaissance of the surface water and sampling locations was performed on 
November 29 and 30, 1990. The site reconnaissance report is appended as Appendix 
A. As a result of the reconnaissance, two sample locations were shifted to 
increase the effectiveness of the program. 

Station 1, originally located in an impoundment upstream of NAS Whiting Field and 
Florida Route 87, was considered to.be non-representative of the flowing water 
system of Clear Creek. This sampling location was moved 100 meters upstream of 
the mouth of the drainage ditch from NAS Whiting Field to Big Coldwater Creek. 

No flowing water exists at the location of Station 2. Severe erosion of the 
banks of this drainage channel has formed a sand delta with steeply cut banks of 
up to 30 feet relief. Any stormwater runoff reaching this channel would be 
sorbed into the sands. Sediment would be mixed and diluted by the shifting 
sands. At the mouth of this gully, where it joins Clear Creek, the sand delta 
is approximately 150 feet wide. Because of this, meaningful samples cannot be 
collected in the reach sampled by Station 2. During the reconnaissance, a rusted 
barrel and a hint of a sulfur and petroleum odor were observed in the wetland 
approximately 100 feet from Station 7 on Clear Creek within the braided channel 
leading from a major storm drain outfall. Station 2 was therefore relocated in 
this wetland. 

These sampling locations are shown in Figure 2-l. Surface water and sediment 
sampling was conducted during the period December 5 through 7, 1990. Weather was 
clear with moderate temperatures on December 5 and 6. A steady rain began in the 
early morning (prior to daylight) on December 7. Rain continued throughout the 

/@-x day, December 7, with intermittent periods of heavy rain and drizzle. Analytical 
results are summarized and presented in Appendix B for surface water data, and 
Appendix C for sediments. 

2.2 INSTANTANEOUS DISCHARGE MEXSUREMENTS. Instantaneous discharge and stream 
cross-section measurements were made at Stations 3, 6, and 9 on Clear Creek and 
at Stations 10 and 12 on Big Coldwater Creek at the same time as the water 
quality and sediment sampling episode. The streamflow measurements were made 
immediately following sampling. The locations of the gangways is shown on Figure 
2-l. Cross-sectional area of the stream and instantaneous discharge were 
measured in accordance with the U.S. Geological Survey (USGS) National Handbook 
of Recommended Methods for Water Data Acquisition (1977), Section l.B.2, "Open 
Channel Flow." Based on the flow, channel geometry, and water depth, the "six- 
tenths depth" method was chosen for estimating average vertical velocity at each 
channel vertical. Channel cross sections were measured by stretching a 200-foot 
tape perpendicular to flow across the channel at each location. Vertical depth 
measurements to the nearest 0.01 foot were made at cross-section intervals of 2 
to 5 feet using a rod with a tape attached. Velocity was measured using a 
calibrated propeller-driven current meter with digital velocity readout. 
Summarized cross section and velocity data are tabulated in Appendix D. 

2.3 OUALITY ASSURANCE PROGRAM AND DATA QUALITY ASSESSKENT. 

,- 

2.3.1 Sample Handlinn. Delivery. and Chain-of-Custody Collection of sediment 
and surface water samples was performed in accordance with the procedures 
outlined in the Site-Specific Quality Assurance Plan Addendum and Quality 
Assurance Plan Field Program of June 1990. 
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All samples were properly preserved, placed in coolers, and packed with bagged 
ice immediately after their collection and remained in the custody of the field - 
operations leader until shipment to the laboratory. All samples were shipped, 
complete with chain-of-custody forms, to Savannah Laboratories in Tallahassee, 
Florida, for analysis. Upon arrival at Savannah, the chain-of-custody form and 
preservation was checked with the contents of each cooler by Savannah personnel. 
After verification, the chain-of-custody form was signed by Savannah personnel 
and the samples accepted for analysis. 

Review of the field notebooks and chain-of-custody forms did not indicate any 
nonconformance relative to field instrument calibration or sample handling. 
Table 2-l tabulates the field QC samples collected for analysis. These include 
field duplicate, equipment rinsate blanks, and VOC trip blanks for each VOC water 
sample shipment. All required field QC samples were collected in conformance 
with the requirements of the USEPA, NEESA, and FDER-approved Jordan Quality 
Assurance Plans and the June 1988 NEESA Sampling and Chemical Analysis Quality 
Assurance Requirements for the Navy Installation Restoration Program (NEESA 
Document 20.2-047B). 

Review of the field duplicate results showed adequate agreement for surface water 
and sediment inorganic chemicals, svocs , polynuclear aromatic hydrocarbons 
(PAHs), pesticides, and PCBs. 

Methylene chloride was detected in the duplicates of surface water sample 
WHF-STA9-SW-Ol(0.7 microgramperliter [pg/e]) andsedimentsample WHF-STA12-SD) 
(0.05)-01 (2.0 pg/e) but not in either of the replicate samples. Methylene 
chloride was also found in trip blank WHF-SD/SW-TB-01 (cooler No. 3) at a - 
concentration of 0.7 pg/e. Because of the overall presence of methylene chloride 
in the duplicate sample and the trip blank and the lack of presence in any 
surface water sample suggests that the methylene chloride detected in the QC 
samples was due to an analytical artifact. Further evidence to support this 
conclusions is that methylene chloride was also detected in one of the sediment 
VOC method blanks. Field quality control samples and results are presented in 
Table 2-l. 

Acetone was detected in the duplicates of sediment samples WHF-STA9-SD(O-0.5)-01 
(670 micrograms per kilogram [pg/kg]) and WHF-STA12-SD(O-0.5)-01 (13 pg/kg). 
Acetone was detected at relatively high concentration sporadically in sediment 
samples and appears to be an artifact of the decontamination procedure for soils 
and sediment. Acetone appears to be transformed from pesticide grade isopropanol 
after being transferred into non-colored Teflon"" containers. 

2.3.2 Chemical Analysis Data Quality Assessment The analytical results 
presented in Appendices B and C were evaluated relative to meeting NEESA Level 
C and D QC criteria. These criteria are outlined in Table 2-2 and described in 
Section 7.3.2 of NEESA (1988) document 20.2-047B. Data review indicated that the 
laboratory met all analytical QC criteria for organic and inorganic analyses, 
pesticides, PCBs, and SVOCs. Holding times were met for all sample lots. 
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Table 2-l 
Field Quality Control Samples and Results 

Technical Memorandum NO. 4 
NAS Whiting Field 

Milton, Florida 

Sampling Event 

Surface water of Clear Creek 

Control Sample 

Field Duplicates 

WHF-STA9-SW-01 /Ol A 

Results 

lnorganics h/1) 

Barium 15.1/15.1 
Calcium 7341744 
Iron 7371706 
Magnesium 6311604 
Manganese 18.6il6.3 
Sodium 2,500/2,340 

WHF-STAl2-SW-01 /Ol A 

Organics h/r) 

Methylene chloride ND/O.7 
No SVOCs detected 
No pesticides or PCBs detected 

Inorganics (M/L1 

Barium 31.5/31.5 
Calcium 1,180/1,180 
Iron 2191230 
Magnesium 1,080/l ,013O 
Manganese 14.0/14.0 
Sodium 1,990/l ,930 
No VOCs detected 
No SVOCs detected 
No pesticides or PCBs detected 

Rinsate Blanks Inorganios h/f) 

WHF-SW/SD-RB-01 Iron 
WHF-SW/SDRB-O;! No inorganics detected 
WI-IF-SW/SPRB-O3 No inorganics detected 

Trip Blanks Organics (M/f 1 

WHF-SD/SW-T&O1 (coolers #1 and #2) 
WI-IF-SD/SW-T&O1 (cooler X3) 
WHF-SW/SD-TB-01 (coolers #l and #2) 
WHF-SW/SD-T&O1 (cooler #l) 
WHF-SW/SD-TB-01 (coolers #2) 

Matrix Spike and Matrix Spike Duplicate 

WHF-STAS-SW-01 MS/O1 MSD 

See notes at end of table. 

No organics detected 
Methyiene chloride 
No organ& detected 
No organics detected 
No organics detected 

0.7 

Calcium 861/756 
Magnesium 613/610 
Sodium 2,430/2390 
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Table 2-l (Continued) 
Field Quality Control Samples and Results 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Florida 

Sampling Event 

Sediments of Clear Creek 

Control Sample 

Field Duplicates 

WHF-STA%SD(O-O.5)-Ol/OlA Aluminum 
Iron 
Lead 

Results 

lnorganics (ma/k4 

358/573 
1,030/l ,040 
0.85i2.2 

Acetone 79O/670 
No SVOCs detected 
No pesticides or PCBs detected 

WHF-STA12-SD(O-O.5)-Ol/OlA 

Aluminum 242/249 
Iron 552/349 
Manganese 4.913.2 

Methylene chloride ND/2.0 
Acetone ND/13 
No SVOCs detected 
No pesticides or PCBs detected 

See notes at end of table. 

Rinsate Blanks 

See surface water 

Trip Blanks 

See surface water 
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Table 2-1 (Continued) 
Field Quality Control Samples and Results 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Florida 

Sampling Event Control Sample Results 

MS and MSD lnoroanics (mg/kg) 

WHF-STA9-SD(O-O.5)-Ol MS/O1 MSD Aluminum 8651846 
Antimony 91.0/93.4 
Barium 3871389 
Arsenic 9.3/9.4 
Beryllium 9.6/9.8 
Cadmium 8.6/9-O 
Chromium 4O.oj41 .o 
Cobalt 94.7/97.4 
Cooper 47.5148.0 
Iron 1,169/1,149 
Lead 4.8j4.5 
Manganese 96.9198.4 
Mercury 0.05/0.06 
Nickel 96.51 
Selenium 2.0 
Silver 9.519.1 
Sodium 109/100 
Vanadium 98.2/l 00 
Zinc 91.9/94.0 

Acetone 

Omanics (M/kg) 

571610 

VBLK-S2 

Method Blanks Methylene chloride 9.5 m/kg 

Notes: m/f = micrograms per liter. 
ND = not detected. 
SVOCs = semivolatile organic compounds. 
PCBs = polychlorinated biphenyls. 
VOCs = volatile organic compounds. 
mg/kg = milligrams per kilogram. 
m/kg = micrograms per kilogram. 
MS = matrix spike. 
MSD = matrix spike duplicate. 
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Table 2-2 
Laboratory Quality Control Criteria 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Rorida 

Analytes 

Organic analytes 

Quality Control Criteria 

1. Surrogate recovery limits for VOC, SVOCs, pesticides, and PCBs 
2. Matrix spike/matrix spike duplicate (MS/MSD) 
3. Method blanks and method blank spikes 
4. GC/MS tuning results 
5. Initial and continuing calibration 
6. Internal standard area (VOCs and SVOCs) 
7. Second column confirmation results for gas chromatography 
8. Holding times 

Metals and elements 1. Initial and continuing calibration 
2. Blanks 
3. Digestion method blanks 
4. ICP interference checks 
5. MS/MSD recovery and agreement 
6. Post digestion spike recovery ICP 
7. Post digestion spike recovery graphite furnace atomic absorption 
8. Duplicate agreement 
9. Method blanks spike recovery 
10. Holding times 

Cyanide 1. Blanks spike 
2. Method blanks 
3. MS/MSD 
4. Calibration check percent RSD for initial and continuing calibration 
5. Holding time 

Notes: VOCs = volatile organic chemicals. 
SVOCs = semivolatile organic chemicals. 
PCBs = polychlorinated biphenyls. 
MS/MSD = matrix spike/matrix spike duplicate. 
GC/MS = gas chromatography/mass spectroscopy. 
ICP = inductively coupled argon plasma. 
RSD = relative standard deviation. 

-. 
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2.3.3 Data Quality Objectives (DOOs) Assessment The quality and completeness 
of the field sampling data generated during the field programmet the established 
field QC criteria and were traceable to sample location. The data generated, 
therefore, meets the Level I field screening and Level C and D DQOs established 
for the RI and is adequate for use in site characterization and evaluation. 

No loss of analytical data due to rejection occurred in the RI analytical 
program. Detection of the VOC methylene chloride in the duplicate sample of WHF- 
STA9-SW-01, in one of the trip blanks, and in nonenvironmental samples suggests 
the presence of an analytical artifact. Detection of acetone in sediment samples 
from stations 9 and 12 appears to be an artifact of the decontamination 
procedure. Based on the assessment of the analytical data, the d<ata are 
acceptable for use in the RI characterization. 
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3.0 RESULTS AND INTERPRETATION 

The purpose of this section is to present the results of the Phase I RI surface 
water and sediment program. Prior to this episode only a single water quality 
analysis and no sediment data had been collected in Clear Creek or in the 
potential area of NAS Whiting Field impact in Big Coldwater Creek. Section 3.1 
presents a summary discussion of the surface water hydrology of the two creeks 
draining NAS Whiting field. Sections 3.2 and 3.3 describe and interpret water 
quality and sediment status of Clear Creek and Big Goldwater Creek, respectively. 

3.1 SURFACE HYDROLOGY. As indicated in Section 1.0, NAS Whiting Field is 
located on a plateau that is bounded on the west and southwest by Clear Creek and 
to the northeast by Big Coldwater Creek. These streams are tributaries of the 
Blackwater River. The Blackwater River is classified as an Outstanding Florida 
Water. Figure 3-l shows the location and Water Quality Classification of these 
streams. Clear Creek is classified as Class III by FDER. Florida Class III 
water is suitable for propagation of fish and aquatic life and for body-contact 
recreation. Big Coldwater Creek is classified Class III except that within the 
Blackwater River State Forest it is classified an Outstanding Florida Water. No 
drinking water intakes exist downstream of NAS Whiting Field on either stream or 
in the Blackwater River. Because of the flat open nature of the airfield and the 
installation facilities, NAS Whiting Field is drained by an extensive storm 
drainage system. Surface drainage is shown in Figure 3-2. As a consequence of 
the drainage, none of the 18 disposal sites have an upstream drainage area of 
greater than 50 acres, the minimum area scored in HRS II pathway consideration. 
Figure 3-3 shows the outline of the lOO- and 500-year floodplains adjacent to NAS .- 
Whiting Field. None of the identified disposal sites lies within the lOO- or 
500-year floodplain. 

Distance to the nearest surface water for each of the 18 sites is tabulated in 
Table 3-l. These were measured from the U.S. Geological Survey, 7.5-minute 
quadrangle map. 

As taken from the U.S. Department of Commerce Rainfall Intensity Map, 210-VI-TR- 
55, June 1986, the 2-year, 24-hour rainfall total is 6 inches. 

Big Coldwater Creek is gauged by the U.S. Geological Survey at Santa Rosa County 
Road 191, located 1.7 miles east of the NAS Whiting Field eastern boundary. This 
location has been gauged for 53 years. Average annual discharge for Big 
Goldwater Creek ranges between 500 and 600 cubic feet per second (U.S. Geological 
Survey, 1989). Annual discharge per square mile ranges from 2.40 to 3.13 cubic 
feet per second. The drainage area for Big Coldwater Creek is 237 square miles 
above the gauge. 

Clear Creek has been partially gauged south of NAS Whiting Field and flood 
discharge was measured during the period 1984 through 1987. Clear Creek has a 
drainage area of 24 square miles according to the U.S. Geological Survey (1989). 
Average annual area1 discharge of the upper Blackwater River near Baker, Florida, 
is 1.67 cubic feet per second per square mile. Average annual discharge for 
Clear Creek has been estimated at from 40 to 66 cubic feet per second. This 
estimate is based on the average discharge of the upper Blackwater River and the .~ 
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Table 3-1 
Distance to Surface Water 

from NAS Whiting Field Disposal Sites 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, florida 

Site’ Overland Distance Concrete Drainage Ditch Total Distance To 
Segment (feet) Segment (feet) Surface Water (feet) 

1 5,000 0 5,000 

2 4,500 0 4,500 

3 12,000 4,000 16,000 

4 11,000 4,000 15,000 

5 8,000 8,000 16,000 

6 8,000 8,000 16,000 

7 1,500 3,000 4,500 

8 2,000 3,000 5,000 

9 10,000 0 10,000 

10 10,000 0 10,000 

11 7,000 1,000 8,000 

12 7,500 1,000 8,500 

13 6,000 3,000 9,000 

14 4,500 5,000 9,500 

15 300 0 300 

16 1,300 0 1,300 

17 8,000 0 8,000 

18 3,000 0 3,000 

‘See Table l-l for disposal site descriptions. 

Receiving Surface 
Water Body 

Clear Creek 

Clear Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Clear Creek 

Clear Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Big Coldwater Creek 

Clear Creek 

Clear Creek 

Clear Creek 

Clear Creek 

,- 
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average discharge for Big Coldwater Creek in cubic feet per second per square 
mile. 

Instantaneous discharge measurements taken December 5, 6, and 7, 1990, were 
calculated from cross-section measurements and current velocity data. These are 
tabulated in Table 3-2. Figure 3-4 shows the cross-section configurations for 
Clear Creek and Big Coldwater Creek in downstream order. 

Table 3-2 
Instantaneous Discharge and Current Velocity in 

Clear Creek and Big Coldwater Creek 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Florida 

Gauging Station 
Location 

(see Figure 34) 

Clear Creek 

Date Measured 

Cross-section 

Maximum 
Depth (feet) Width (feet) 

Maximum Current 
Velocity (ft/sec) 

Instantaneous 
Streamflow 

(fP/sec) 

Station 3 12/06/91 1.50 30.0 2.60 43.1 
Station 6 12/06/91 3.70 12.0 1.4 44.2 
Station 9 12/05/91 2.50 26.5 1.61 61.6 

Big Coldwater Creek 

Station 1 OA 
Station 12 

12/07/91 36.5 110.0 2.06 378 
12/07/91 2.80 i la.2 2.15 325 

Note: Station 1OA was mkxated downshewn of Station 10 due to rising water encountered during the sampling and gauging pmgrmn. 
fusix = feet per aecmd. 
ftveec = cubic feet per 6econd. 

Clear Creek flow measurements were near the average annual flow predicted from 
other systems; however, Clear Creek has a small drainage area compared to the 
reference gauges. Flow extrapolations may not predict actual annual flows 
accurately. Flow in Clear Creek, especially from Station 6 downstream, is 
largely stabilized by groundwater discharge into the wide floodplain that exists 
on the east bank of the stream. Downstream of Station 5, the east bank marsh and 
hardwood swamp contain numerous seeps where significant discharge is apparent. 
Little floodplain area exists to the west of the creek because the land rises 
rapidly along the west creek throughout its length. Flow in the upstream reach 
of Clear Creek is also stabilized by the impoundment located immediately west of 
route 87. The influence of groundwater discharge from the built-up area of NAS 
Whiting Field is readily apparent from the 16 cubic feet per second increase 
between stations 6 and 9. These measurements were made after more than a week 
with no significant antecedent rainfall to sustain overland flow. 

Big Coldwater Creek was measured at approximately 50 percent of its average 
annual flow rate at the gauge located at Santa Rosa County Route 197. Big 
Coldwater Creek has a large drainage area (237 square miles) and is sensitive to -.- 
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runoff in its lower reaches. Its flow is not stabilized (like Clear Creek's) by 
a large component of groundwater discharge or pond overflow. The results 
observed during the December 7, 1990, measurements indicate that the stream was 
beginning a rapid rise due to the rainfall that had begun approximately 4 hours 
prior to the gauging at Station 12. Gauging at Station 10 could not be completed 
due to rising water and increased flow. StationlOA, immediately upstream of the 
confluence of the drainage ditch from NAS Whiting Field, was gauged instead. The 
river increased its flow by 53 cubic feet per second within a 3.5-hour period. 

3.2 SURFACE WATER QUALITY. This section presents the results of the surface 
water sampling and analysis of 12 sampling locations. Seven of these sampling 
locations are located in Clear Creek; one in the floodplain of Clear Creek, three 
in Big Coldwater Creek, and one in the stormwater drainage ditch leading from NAS 
Whiting Field to Big Coldwater Creek. This latter station, Station 1, was 
located 200 feet upstream of the confluence of this ditch with Big Coldwater 
Creek. As indicated in Figure 3-2 and Table 3-1, this ditch collects all of the 
stormwater from the eastern part of NAS Whiting Field and conveys it 3,500 feet 
to discharge to Big Coldwater Creek. Soil samples collected on the installation 
in this ditch system did not show evidence of contamination by toxic and 
hazardous materials as described inTechnical MemorandumNo. 3, Soils Assessment. 
Sampling locations in Big Coldwater Creek were placed upstream, immediately 
downstream, and 300 meters downstream of the confluence of the ditch. These 
locations are shown in Figure 2-1. 

Clear Creek sampling stations were also located upstream and downstream of major 
stormwater drainages and the WWTP outfall as shown in Figure 2-l. Station 3 was 
located just downstream of Route 87 and serves as an upstream reference. Station 
4 is located downstream of groundwater discharge and overland flow paths from 
Sites 1 and 17, whereas station 5 is downstream of these and the stormwater 
drainage ditch that intercepts water from Site 18 and Site 2. Station 6, located 
100 feet upstream of the bridge on Route 87A (the main entrance road to NAS 
Whiting Field) picks up stormwater drainage from,the North Field Maintenance 
Area. Station 7 and 8 are located downstream of stormwater drainage ditches from 
the industrial support, administration, and South Field maintenance areas. In 
addition, Station 8 is also located downstream from the point where overland flow 
from the WWTP outfall enters Clear Creek. The WWTP outfall discharges into a 
ditch located on the steep slope of the hill leading to the Clear Creek 
floodplain as shown in Figure 2-l. Effluent flows overland through the 
floodplain approximately 200 feet to Clear Creek. Station 9 is located 
approximately 3,000 feet downstream of Station 8 and downstream of any discharge 
of stormwater from the built-up areas of NAS Whiting Field. Stormwater drainage 
is illustrated in Figure 3-2. Distances from each of the 18 potential 
contaminant sites are tabulated in Table 3-1. 

Stormwater and treated wastewater discharged to the receiving waters are 
permitted by USEPA and FDER. NAS Whiting Field monitored the stormwater and 
wastewater treatment facility until 1984 under a National Pollution Discharge 
Elimination System (NPDES) permit and is currently in the process of reapproval 
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of the permit. The wastewater treatment facility also operates under a permit -_ 
with the State of Florida. These permits are as follows. 

TVpe 

NPDES 

State of Florida 

Use Permit Number 

Wastewater Treatment Plant FL 0021211 

Stormwater Discharge FL 0002569 

Domestic Wastewater D057-160158 

Station 9 is located in the interpreted flowpath of groundwater migrating from 
the southern half of the industrial area, especially the South Fuel Farm and 
South Field Maintenance Hangar. The interpreted flow paths and seepage 
velocities are presented in Technical Memorandum No. 2, Hydrogeological 
Assessment, and discussed in the Groundwater Contamination Assessment (Technical 
Memorandum No. 5). Based on the gradient and hydraulic conductivity as 
calculated from the pumping test data from the industrial area, it is estimated 
to take approximately 10 to 15 years for groundwater to migrate the 4,500-foot 
groundwater flow distance from Site 7 (South Avgas Sludge Disposal Area) to the 
point at which the gradient toward Clear Creek increases sharply. It is 
possible, therefore, that any contaminants reaching groundwater in the industrial 
areas of NAS Whiting Field would have had time to reach Station 9 to discharge 
as contaminated groundwater. Station 9, therefore, provides an adequate 
downstream control location to detect contaminationmigratingto Clear Creek from 
NAS Whiting Field. 

.- At the time of the sampling program, Clear Creek flow conditions represented 
probable base flow due to groundwater discharge, discharge from the impoundment 
upstream, and seepage from the floodplain swamps and marshes. Stormwater flow 
would, therefore, not be expected to dilute contaminants discharging from the 
wetlands or from groundwater to a great extent. Stormwater from moderate to 
small storm events discharges into the floodplain wetlands rather than Clear 
Creek. Because of this factor, contaminant migration, if any, would be most 
likely detected when groundwater and wetland seepage make up major flow 
components. 

3.2.1 Clear Creek At the time of the sampling episode, flow conditions in Clear 
Creek were highly favorable for detection of any contaminants migrating either 
from the wetlands lining the creek or from groundwater discharge to the creek or 
wetlands. Only traces of rainfall had occurred in the weeks prior to sampling. 
No contaminants attributable to NAS Whiting Field were detected in the surface 
waters of Clear Creek. At Station 9, an estimated 0.7 pg/P of methylene chloride 
were detected in one replicate of the field duplicate sample. The associated 
trip blank also contained 0.7 pg/t (estimated) methylene chloride. The 
quantitation limit for methylene chloride is 10 pg/C. No other VOCs, SVOCs, 
pesticides, or PCBs were detected in any of the Clear Creek surface water samples 
or in the floodplain surface water samples (Station 7). Sediments at Station 2, 
however, are contaminated by organic and inorganic chemicals, as discussed in 
Section 3.3. No SVOCs or tentatively identified compounds were observed in 
surface water samples even below the quantitation limit as discussed in Section 
2.3, SVOC detection limits are qualified because of the sample size taken for 
extraction. The impact of the reduced sample size on data quality is that _ 
estimated concentration identification limits may be slightly higher than for a 
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,- 
larger sample size. In the case of the NAS Whiting Field samples, the reduced 
sample size would not compromise detecting any of the SVOCs at levels in excess 
of either human health or aquatic life criteria, Florida, or Federal maximum 
concentration limits (MCL). Table 3-3 presents current water quality criteria 
and standards including the newly promulgated Federal drinking water MCLs and 
maximum concentration level goals (MCLGs), which went into effect in March 1992. 
Florida drinking water standards are not specifically applicable as numerical 
standards in Class III surface waters. 

Results of inorganic chemical analysis and field measurements in Clear Creek are 
tabulated in Table 3-4. None of the TAL inorganic analytes except the major 
cations calcium, magnesium, sodium, and traces of barium were detected. Trace 
levels of each of these were detected in laboratory reagent blanks. Calcium, 
magnesium, and sodium are cations, naturally occurring in all surface waters. 
The concentrations observed are consistent with an extremely "soft" water. The 
specific conductance of Clear Creek of 10 to 22 micromhos per centimeter 
(pmhos/cm) is indicative of a water occurring in a non-calcareous sandy 
watershed. Barium is also a naturally occurring element. The barium concentra- 
tions observed were greater than five times those observed in method blanks, 
which suggests that barium is present; however, at concentrations near the 
detection limit of 10 mg/e the presence of barium in the samples may also be a 
laboratory artifact. The presence of barium at the levels observedhas no public 
health or environmental significance. 

Sediments of Clear Creek consist of shifting medium-grained sands with the 
exception of Station 3, where the particle size ranges from coarse- to medium- 
grained sand with small amounts of gravel. This sandy substrate does not have 
a strong affinity for sorbing or trapping organic or inorganic chemicals. In 
addition, shifting sand substrates also tend to have relatively small benthic 
populations with limited biological diversity. 

In general, the sediments of Clear Creek itself were free from toxic or hazardous 
chemicals attributable to NAS Whiting Field activities. No pesticides or PCBs 
were detected at any of the sampling locations. Traces of the PAH pyrene and the 
phthalate ester bis(2-ethylhexyl) phthalate (BEHP) were detected at statilon 5 in 
Clear Creek. As described in Section 3.2.3, these chemicals were also detected 
in Big Coldwater Creek, far fromNAS Whiting Field. BEHP is a common plasticizer 
and is one of the most frequently occurring artifacts of sampling and analysis. 
Its presence at a concentration estimated as 360 pg/kg, which is below the 
quantitation limit (flagged "J" in Appendix C) and finding it in the samples 
remote from any manufacturing operation or landfill from which it may be 
released, indicates that BEHP is a probable artifact of sample handling. Pyrene, 
a non-carcinogenic PAH, may be attributed to either weathered petroleum products 
such as kerosene or heavier oils but is also a common byproduct of the combustion 
of fossil fuels and vegetative material. Appreciable background concentrations 
of PAH are frequently observed in soil where either frequent wild fires occur or 
in controlled burning areas. Pyrene was detected in both Clear Creek and Big 
Coldwater Creek. All pyrene concentrations were estimated because they were 
below the quantitation limit. The presence of pyrene at 36 pg/kg (estimated) has 
no public health or environmental significance and may be a component of 
background conditions. Station 2, located in the floodplain downstream of a 
major stormwater drainage, was contaminated by VOCs and metals. 
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Table 3-3 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary Federal Primary Federal Second- Florida Surface 
Drinking Water Drinking Water Federal AWQC Federal AWQC ary Drinking Water Quality Florida Drinking 

MCL’ MCLG’ Aquatic Organisms2 Human Health3 Water MCL* Standards Class Ill, Water MCL’ 

W4 b9/4 h/l) &Ill) &Ill) Freshwater fpg/L)* tilt) 

Vclatile organic compounds 

Chloromethane O(O.19) 

Bromomethane O(O.19) 

Vinyl chloride 2 O(2.0) 

Chloroethane IND IND 

Methylene chloride ll,ooo O(O.19) 

Acetone 

Carbon disulfide 

l,l-Dichloroethene 

1,l -Dichloroethane 

cis-1 ,BDichloroethene 

trans-1,BDichloroethene 

Chloroform 

1 ,BDichloroethane 

2-Butanone 

7 7 11,600’ O(O.093) 

470 70 IND IND 

‘100 100 

%O 1 ,240b O(O.19) 

5 0 20,ooo O(O.94) 3 

1 ,l ,l-Trichloroethane 

Carbon tetrachloride 

Vinyl acetate 

Bromodichloromethane 

See notes at end of table. 

200 200 18,000 18,400 200 

5 0 35,200 O(O.4) 3 

“105 ll,ooo 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Federal Primary Federal Primary Federal Second- Rorida Surface 
Drinking Water Drinking Water Federal AWQC Federal AWQC 

MCL’ MCLG’ 
ary Drinking 

Aquatic Organisms2 Human Health3 
Water Quality 

Water MCL’ 
Rorida Drinking 

Standards Class Ill, Water MCL’ 
dvgl4 h/f) till) IMl4 b9I4 Freshwater &r/f)’ WI) 

Volatile organic compounds-continued 

1,2-Dichloropropane 5 0 5,700b IND 

trans-1 ,&Dichloropropene 244b 87 

Trichloroethene 5 0 21,900b O(2.78) 3 

Dibromochloromethane 100 11,000’ O(O.19) 

1 ,I ,2-Trichloroethane 9,400b O(0.6) 

Benzene 5 0 5,306 O(O.66) 1 

cis-1 &Dichloropropene 244b 87 

2Chloroethylvinyl ether 

Bromoform =100 11,000’ 

eMethyl-2-Pentanone 

2-Hexanone 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Ethyi benzene 

Chlorobenzene 

Styrene 

Xylenes (total) 

See notes at end of table. 

s5 0 840b O(O.80) 3 

9,320’ O(O.17) 

‘1,000 1,m 17,5o(r 18,300O 

‘700 700 3,200’ 14,006 

‘100 100 50b 488 

‘100 100 

‘mnnn .-,--- innnn .-,--v 

TechMemaX4 
FGB.FO4.05.92 3-12 



Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Inorganic compounds 

Aluminum 

Antimony 

Federal Primary Federal Primary 
Drinking Water Drinking Water 

MCL’ MCLG’ 
tilt) b9l4 

Federal AWQC 
Aquatic Organisms2 

h/8 

8ir 

1 ,600b 

Federal Second- florida Surface 
Federal AWQC ary Drinking Water Quality Florida Drinking 
Human Healths Water MCL6 Standards Class Ill, Water MCL’ 

&l/J) bvg/L) Freshwater (&1)8 kl/f) 

146 5Oto200 

Arsenic 

Asbestos 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium (total) 

190’ 0.0022 50 50 

87x 10 (f/t)’ &Ix 10 (f/L)’ 

‘1,000 ‘1,000 

‘5 5 

l,ooO 
5.3b O(O.0068) 

1.1’ 10 

‘100 100 

50 12 Chromium VI 

Chromium Ill 

Cobalt 

Copper 

Cyanide, total 

fluoride 

Iron 

Lead 

Magnesium 

See notes at end of table. 

11 50 

210” 170,060 

1,300 12” 1,000‘ 1,ooO 15 l,ooO 

5 

4,000 4,000 2,000 4,000, 

l,ooO 200 3,000 1,000 306 

‘5 0 3.2” 30 50 

50 

50 

11 

5 

50 

50 

l,ooO 

10 

50 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary Federal Primary 
Drinking Water Drinking Water 

MCL’ MCLG’ 
h/f) b9lf) 

Federal AWQC 
Aquatic Organisms2 

b&l/f) 

Federal Second- Florida Surface 
Federal AWQC ary Drinking Water Quality Florida Drinking 
Human Health3 Water MCL” Standards Class Ill, Water MCL@ 

till) &l/t) Freshwater h/r)* &l/f) 

Inorganic compounds-continued 

Manganese 

Mercury 

Nitrate (as N) 

Nitrite (as N) 

Total nitrate t nitrite 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Semivolatile organic compounds 

3-Nitroaniline 

Acenaphthene 

2,4Dinitrophenol 

42 

10,000 

‘1,000 

‘10,000 

‘50 

50 

2 

50 

160” 

5’ 

0.12. 

4ob 

110’ 

50 50 

0.144 

13.4 

10 

50 

13 

5,000’ 

0.0028 

70 

100 

5,000 

0.2 

100 

25 

70 

30 

2 

10,000 

10,000 

10 

50 

5,000 

See notes at end of table. 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary 
Drinking Water 

MCL’ 
hIIf) 

8emtvotatita organic compounds-continued 

Dibenzofuran 

2,4Dinitrotoluene 

Diethylphthalate 

4.Chlorophenyl-phenylether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-Nitrosodiphenylamine 

Federal Primary 
Drinking Water 

MCLG’ 
&l/4 

Federal AWQC 
Aquatic Organisms’ 

bJ9/@ 

Federal Second- florida Surface 
Federal AWQC ary Drinking Water Quality florida Drinking 
Human Health3 Water MCL’ Standards Class Ill, Water MCL’ 

b9ll) &I/~) Freshwater f&f)’ b9l4 

O(O.11) 

434,000 

0.0028 

O(4.9) 

3 

4.Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 0 

5ob 

13’ 

Anthracene 6.3d 

Di-n-butylphthalate 

0.021 

1,010 

0.0631 

0.0031 

34,000 3 

fluoranthene 3.980’ 42 

Pyrene 0.0028 

Butylbenzylphthalate 3 

See notes at end of table. 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary 
Drinking Water 

MCL’ 
kl/l) 

Semivdatiie organic compounds-continued 

Benzo(a)Anthracene 

Federal Primary 
Drinking Water 

MCLG’ 
&l/4 

Federal AWQC 
Aquatic Organisms2 

(Ml!) 

Federal Second- Florida Surface 
Federal AWQC ary Drinking Water Quality Florida Drinking 
Human Health3 Water MCL6 Standards Class Ill, Water MCL’ 

(Irgll) (Irgll) Freshwater h/f)’ b&J/f) 

0.0028 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

3b 

0.0028 

3 

3 

Benzo(b)fluoranthene O(O.0028) 

Benzo(k)fluoranthene O(O.0028) 

Benzo(a)pyrene O(O.0028) 

Indeno(l,2&cd)pyrene O(O.0028) 

Dibenz(a,h)anthracene O(O.0028) 

Benzo(g,h,i)perylene 0(0X1028) 

Phenol 2,560b 3,500 

bis(2-Chloroethyl)ether O(30) 

BChlorophenol 2,000b 0.1’ 

1,SDichlorobenzene '600 650 763b 400 

1 

1,2-Dichlorobenzene 

1,4Dichlorobenzene 

Benzyt alcohol 

'600 600 730b 400 

'600 600 763b 400 

See notes at end of table. 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, florida 

Federal Primary 
Drinking Water 

MCL’ 
bJ9lf) 

Semivolatile organic compounds-continued 

bis(2Chloroisopropyf)ether 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Federal Primary 
Drinking Water 

MCLG’ 
Wl) 

Federal AWQC 
Aquatic Organisms’ 

(cIs/f) 

Federal Second- florida Surface 
Federal AWQC ary Drinking Water Quality Florida Drinking 
Human Health3 Water MCL’ Standards Class Ill, Water MCL’ 

h/4 b&l/4 Freshwater (pg/f)’ &I/~) 

34.7 

Hexachloroethane 

Nitrobenzene 

lsophorone 

2-Nitrophenol 

2,4Dimethylphenol 

Benzoic acid 

5,850b 

27,000 

117,500’ 

2,120’ 

O(1.9) 

19,800 

5,200 

400‘ 

bis(2-Chloroethoxy)methane 

2,4-Dichlorobenzene 

Naphthalene 

4Chloroaniline 

Hexacholorobutadiene 

4Chloro.3-Methylphenol 

2.Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4&TrichlorophenoI 

See notes at end of table. 

763b 3,090 

920b IND 

9.3b O(O.45) 

30’ 3,000 

0.0028 

5.2 206 

970b O(1.8) 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary 
Drinking Water 

MCL’ 
bcllf) 

Semlvolatlie organic compounds-continued 

Federal Primary 
Drinking Water 

MCLG’ 
Wf) 

Federal AWQC 
Aquatic Organisms2 

w4 

Federal Second- florida Surface 
Federal AWQC ary Drinking 
Human Health3 

Water Quality 
Water MCL* 

florida Drinking 
Standards Class Ill, Water MCL’ 

b9lf) &Ill) Freshwater (pg/f)8 Wl) 

2,4,5-Trichlorophenol 

P-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

2,600 

IND IND 

Pesticides and PCB compounds 

Alachlor 

Atrazine 

Carbonfuran 

Dibromochloropropane 

2,4-D 

Ethylene dibromide 

2,4,5-TP 

alpha-BHC 

beta-BHC 

delta-BHC 

‘2 

‘3 

‘40 

‘0.2 

‘70 

40.05 

So 

0.2 

350,000 

0.0028 

0 

3 

40 

0 

70 

0 

50 

100 0.073 

0.0233 

0 IND IND 

gamma-BHC (lindane) 

See notes at end of table. 

40.2 0.2 0.0174 0.010 4 
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Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary Fa+eral Primary Federal Second- Florida Surface 
Drinking Water Drinking Water Federal AWQC Federal AWQC ary Drinking Water Quality florida Drinking 

MCL’ MCLG’ Aquatic Organisms2 Human Health3 Water MCL’ Standards Class Ill, Water MCL@ 
&Ill) (Irglf) haI4 f.!dl) kf9/8 Freshwater l&f)’ ball) 

Pesticides and PCB compoumls-continued 

Heptachlor 0.4’ 0 0.0038’ 0.0011 0.001 

Aldrin 3.0d 0.003’ 

Heptachlor epoxide 0.2’ 0 

Endosulfan I 0.056d 138 0.001 

Dieldrin 

4,4’-DDE 

Endrin 

Endosulfan II 

4,4’-DOD 

Endrin Aldehyde 

Endosulfan sulfate 

4,4’-DDT 

0.0019d O(1.1) O.OOlQ 

1,050 

0.2 0. O023d 1 0.004 

0.001 

O.OOld 

O.OOld O(1.2) 0.001 

Methoxychlor 

Endrin ketone 

Chlordane 

Toxaphene 

Aroclor-1016 

40 40 0.030 

42 0 o.0043d O(O.022) 0.064 

‘3 0 0.0002’ O(O.026) 0.005 

0(>0.0126) 

0.2 

100 

5 

Aroclor-1221 

See notes at end of table. 

O(r0.0126) 

TechMemo.#4 
FGB.FO4.05.92 

1 

3-19 

I 



Table 3-3 (Continued) 
Federal Water Quality Standards and Criteria, 

U.S. Environmental Protection Agency and Florida Surface Water Quality Regulations 

Technical Memorandum 4 
NAS Whiting Field 

Milton, Florida 

Federal Primary 
Drinking Water 

MCL’ 
w4 

PesticideslPCB compounds-continued 

Federal Primary 
Drinking Water 

MCLG’ 
&a/a 

Federal AWQC 
Aquatic Organisms’ 

w4 

Federal Second- florida Surface 
Federal AWQC ary Drinking Water Quality florida Drinking 
Human Health’ Water MCL* Standards Class Ill, Water MCL” 

Wl) b9/0 Freshwater (pg/f)’ (MI!) 

Aroclor-1232 0(>0.0126) 

Aroclor-1242 O(r0.0126) 

Aroclor-1248 0(>0.0126) 

Aroclor-1254 0(>0.0128) 

Aroclor-1260 0(>0.0126) 

PCBs (total) 0.54 0 0.014’ 

‘From 40 Code of Federal Aeguletions (CFRI 161, revised bv 66 Federal Fbabtar 3579, January 30,lSSl. 
zAbandoned wastewater treatment plant (AWTP) for the protection of aquatic lie - lowest available nunber is presented (USEPA, May 1986). 
‘Ambient water quality criteria (AWQC) for the protection of hwnan health, from effects through ingestion and contaminated aquatic organbms (USEPA, May 1996). 
‘Effactive July 30, 1992. 

0.001 

%la~un contaminant linit (MCL) for total trihalomathanas bun of concentrations of bromodiihloromethane, diLwomochlommethane, tribr omotnethane bromoforml, and trichloromethane) = 100 micrograms 
per liter f&f ). 

*.%condary MCLs from 40 CFR 143, revised by 56 Federal Mister 3595, January 30, 1991. Secondary MCLs are not federally enforce&b, they are guidelines to control aesthetb q~riies of drinking water. 
‘Units for asbestos MCLs ara million fibers per liar for fibam bnger than 10 micrometers (un). 
%hapter 17-302-530 Fbdda Aclminbtmtiva Code, Recreation and Propagation of Freshwater Fish and Wildlife. 
%%apter 17-550 Fbrkb Adminietmtive, Code Recreation and Ropegatbn of Freshwater Fiih and W&We. 
‘Acute lowest obwved effect level (LOEL). 
%hmnb LOEL. 
Hardness besad criteria based on 100 milliircms per liter Im9/#) as caiciwn carbonate [CaCOBI). 
dAcute criteria. 
‘Chronic criteria. 
‘Organobptb, criteria based on odor and taste, not health. No health-based criteria available. 
DAldrin plus dieldrin sun. 

Notes: MCL = Maximum Contaminant Level. 
jfggll = microgram per liter. 
MCLG = Maxhum Contaminant Levei Goai. 
AWQC = Ambient Water Quality Criteria. 

IND = Insufficient data. 
f/f = fibers per liter. 
PCS = poiychiorinated biphenyis. 
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Table 3-4 
Surface Water Inorganic Chemicals, Clear Creek 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, Florida 

Station Number Downstream Order) 

Parameter/Units 3 4 5 6 7 8 9 (2) flood- 
plain at 7 

Aluminum m/f 

Antimony lag/f 

Barium lag/f 

Arsenic ml) 

Beryllium m/f 

Cadmium m/f 

Calcium m/f 

Chromium pg/f 

Cobalt m/f 

Copper bag/f 

Iron m/f 

Lead mlf 

Magnesium m/f 

Manganese pg/f 
Mercury m/f 

Nickel mlf 

Selenium B/f 

Silver N/f 

Sodium mg/f 

Titanium M/f 

Vanadium pelf 

Zinc ml) 

Cyanide rnrglf 

Potassium Irg/f 

pH standard units 

Specific conductance 
whoa/cm 

<200 <200 <209 

C50 <50 <50 

16.8B 16.8B 16.5B 

Cl0 cl0 cl0 

c5 c5 <5 

<5 45 <5 

777 789 742 

<lO <lO Cl0 

<lO <lo <lo 

<25 ~25 c2.5 

614 626 584 

<3 

7078 7078 681 B 

17.3 18.6 16.3 

<0.2 co.2 < 0.2 

<40 <40 <40 

<SW <5w c5w 

cl0 Cl0 <lo 

2,130B 2,llOB 2,050B 

<lo cl0 <lO 

cl0 <lo <lO 

<20 <20 c20 

<lo cl0 <lO 

11,000 <l,OOO <l,OOO 

4.5 4.3 4.5 

18 20 20 

<2c6 <200 

<so c50 

16.5B 15.1B 

<lO cl0 

c5 <5 

<5 <5 

759 68OB 

<lo cl0 

<lo x10 

~25 ~25 

667 568 

6138 

16.3 

co.2 

<40 

c5w 

Cl0 

1,990B 

<lo 

<lo 

C20 

cl0 

<l,OoO 

4.5 

20 

6128 

16.3 

<0.2 

C40 

<5w 

Cl0 

1,970B 

cl0 

<lO 

c20 

<lo 

<l,OOO 

4.5 

10 

<200 

x50 

15.18 

cl0 

c5 

c5 

727 

cl0 

<lO 

~25 

591 

c200 

<50 

15.18/15.18 

<lo 

<5 

<5 

744817278 

<lO 

<lO 

<25 

7061737 

<200 
<50 

10.5B 

x10 

<5 

<5 

5008 

x10 

cl0 

45 

1,050 

619B 

16.3 

x0.2 

<40 

<5w 

cl0 

2,400B 

<lo 

Cl0 

<20 

<lO 

<l,Ow 

4.7 

20 

631 B/604B 

18.6/16.3 

co.2 

<40 

<5w 

<lo 

2,6OOB/2,34OB 

cl0 

<lO 

c20 

<lo 

Cl,000 

4.4 

22 

5698 

ll.lB 

co.2 

X40 

<5w 

<lO 

24308 

<lo 

Cl0 

<20 

<lO 

<1,ooo 

4.5 

20 

15 14 16 Temperature “C 12.5 13 13 12 

Note: Sample results for Station 9 represent replicate field duplicate. 

16 

ug/f = microgram per liter. 
B = method blanks contained traces of chemical 
umhos/cm = mioromhos per centimeter. 
OC = degrees Celsius. 
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As described in Section 2.3, sediment and soil samples contained sporadic 
instances of relatively high concentrations of acetone. This VOC-appears to be 
transformed from pesticide grade isopropanol after being transferred into non- 
colored glass or Teflon containers. Because of this factor, the sporadic nature 
of its presence, and the lack of a major contaminant source to account for the 
findings, acetone has been interpreted as an artifact of the decontamination 
procedure. Acetone was detected at sampling stations 1, 3, 8, and 9 at 
concentrations ranging from 140 to 2,600 pg/kg. Methylene chloride was detected 
in sediments at Station 5 at 20 yg/kg. (This is estimated because it is below 
the quantitation limit.) This single finding is probably attributable to sample 
handling because of the reasons previously stated relative to its common presence 
as an artifact. It was not, however, detected in the associatedmethod, rinsate, 
or trip blanks. Its presence or absence at Station 5 should be confirmed by a 
second sampling. Benzene was detected at Station 7 at 25 pg/kg. Station 7 is 
located immediately downstream of the location where discharge of a major storm 
drainage enters Clear Creek. In addition, sediments at Station 2, the floodplain 
station located in this stormwater flow path, were contaminated by the 
halogenated VOCs, cis-1,2-dichloroethylene (DCE) , trans-1,2-DCE, and l,l- 
dichloroethane. Metals at concentrations greater than those found in the 
remaining sediments were also observed at Station 2. Cis-1,2-DCE was detected 
at 290 pg/kg, trans-1,2-DCE at 83 pg/kg, and 1,1-dichloroethane at 24 pg/kg. The 
latter concentration is below the quantitation limit and is therefore estimated. 
No aromatics were detected at Station 2. Although the data are not totally 
consistent, the pattern indicates that sediment contamination exists in the 
floodplain at this location and it is possible that migration into the creek is 
ongoing. Station 2 is located in the part of the floodplain that receives 
discharge from Sites 15 and 16. As described in Technical Memorandum No. 5, 
groundwater at Sites 15 and 16 is contaminated by aromatic VOCs and by 
chlorinated solvent transformation products. 

Sediment metals concentrations were not in excess of uncontaminated sandy soils 
with the exception of Station 2. Soils background metal concentrations taken 
from the published literature are presented in Technical Memorandum No. 3. At 
Station 2, concentrations of seven metals were substantially greater than either 
expected soils background or the remaining Clear Creek samples. The seldiments 
of the floodplain are highly organic in gross constituency and would be expected 
to trap metals as well as organic chemicals to a much greater degree than sands. 
These chemicals are listed below along with background ranges in organic soils. 

Metal 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Vanadium 
Zinc 

Concentration at 
Station 2 (yg/kg) 

36.9 
37.5 

327 
24 
0.15 

55.7 
58 

Expected Background bg/k(r 
Mean Range 

- 7 1.8 to 10 
15 1 to 100 
24 10 to 50 

260 7 to 1,500 
0.28 0.01 to 4.60 

-- 19 to 22 
34 25 to 108 
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The source of expected background concentrations is Kabata-Pendias and Pendias 
(1984). With the exception of manganese, the metals observed may.be associated 
with military industrial and maintenance operations. 

3.2.2 Bip: Goldwater Creek Inorganic chemical results and field measurements in 
'-Y-g Coldwater Creek and the drainage ditch leading from NAS Whiting Field are 
tabulated in Table 3-5. No evidence of organic or inorganic toxic or hazardous 
chemicals was detected in the surface waters of this system. Big Coldwater Creek 
also exhibits similar water quality characteristics to Clear Creek as described 
previously. Big Goldwater Creek is low in mineral content (specific conductance 
120 pmhos/cm) and is slightly acidic. 

No significant sediment contamination was observed in Big Coldwater Creek. The 
presence of traces of BEHP and pyrene was discussed in reference to Clear Creek 
in section 3.2.1. Interpretation of these chemicals as artifacts and naturally 
present, respectively, follows similar rationale to that presented in Section 
3.2.1. No inorganic chemicals in excess :+f expected backgrounds were detected 
nor were pesticides or PCBs. Toluene was detected at an estimated 24 pg/kg at 
Station 10. This location is upstream of potential impact from Santa Rosa County 
Route 197 or the drainage ditch. Toluene at the concentrations estimated is 
below the reported quantitation limit. Toluene is a common laboratory solvent 
as well as a constituent of motor fuels and is interpreted as being an artifact 
in Station 10 sediment due to the undeveloped nature of the watershed upstream 
(Blackwater River State Forest). Based on its upstream location, toluene, if 
truly present, is not attributable to NAS Whiting Field. Big Coldwater Creek is 
navigable by small motor-powered boats; however, no immediate explanation for its 
presence is apparent. 

3.3 SURFACE WATER AND SEDIMENT ASSESSMENT. Surface water and sediment sampling 
locations in Clear Cree;, and Big Coldwater Creek appear to be located appropri- 
ately to detect any contaminant migration to receiving waters that may be 
attributable to NAS Whiting Field. Both streams may be characterized as slightly 
acidic waters with extremely low concentrations of cations and anions. This is 
typical of streams in a sandy undeveloped watershed. 

No significant environmental contamination was detectedmigrating in Clear Creek 
or Big Coldwater Creek surface waters. No environmental contamination was 
detected in the sediments of either stream. 

The sediments of the Clear Creek Floodplain at Station 2, how,-ver, contain 
halogenated VOCs, and also metals concentrations in excess of background. The 
VOCs, and likely some if not all of the metals (especially lead), are likely due 
to release of chemicals at,ributable to NAS Whiting Field. The halogenated VOCs 
observed, cis-1,2-DCE, tyans-1,2-DCE, and l,l-dichloroethane a-e frequently 
observed as transformation products or solvents in military and industrial use. 
Detection of these chemicals, but not tri-chlorinated or tetra-chlorinated 
solvents, suggests that the release occurred fairly long ago. Further 
exploration to evaluate the nature and extent of contamination in ::he floodplain 
and its potential to cause migration in Clear Creek is required. Such data are 
necessary also to estimate risks to human or environmental receptors. The 
floodplain of Clear Creek adjacent to NAS Whiting Field consists of marsh, shrub 
swamp, and swamp forest as shown in Figure 3-5. 

TechMemo.W 
FGB.FO4.05.92 3-23 



Table 3-5 
Surface Water Inorganic Chemicals, Big Coldwater Creek 

Technical Memorandum No. 4 
NAS Whiting Field 

Milton, florida 

Parameter/Units Station Number (Downstream Order) 

Stormwater Ditch (1) 10 11 1Iil 

Aluminum ial2 
Antimony ml2 
Barium ml2 
Arsenic ml2 
Beryllium Kl/2 
Cadmium Ml/2 
Calcium PSI2 
Chromium pg/2 

Cobalt ha/2 
Copper Ml/2 
Iron m/2 
Lead m/2 
Magnesium pg/2 

Manganese pg/2 

Mercury m/2 
Nickel ml2 
Selenium ml2 
Silver Ial2 
Sodium &l/2 
Titanium &l/2 
Vanadium PSI2 
Zinc Kll2 
Cyanide KlI2 
Potassium pg/2 

pH standard units 

Specific conductance 
bmhos/cm) 

Temperature OC 15 12.5 12.5 12.5 

<200 <200 <200 <200 

C50 <50 <50 < 50 

14.18 31.88 31.88 31.58/31.5B 

cl0 <lO <lo cl0 

<5 <5 c5 4 

<5 <5 <5 <5 

9188 1,180B 1,170B 1,180B/l,18OB 

cl0 <lO <lO cl0 

cl0 <lO cl0 <lo 

<25 <25 <25 ~25 

131 214 209 230/2!19 

<3 <3 <3 c3 

5698 <3 c3 <3/*:3 

11.1B 15.1 14.08 14.08/14.08 

<0.2 co.2 co.2 co.2 

<40 c40 <40 <410 

<5 C5 <5 <15 

cl0 Cl0 cl0 <lIO 

2,130B 1,450B 1,450B 196OB/199OB 

<lo cl0 <lo <lO 

Cl0 <lO <lo <lO 

<20 c20 <20 <2(3 

cl0 <lo cl0 < 10 

<l,OOO <l,OOO <l,OOO <1,000 
v.. 5.2 5.1 !5.2 

18 20 18 16 

Note: ug/l = microgram per liter. 
B = method blanks contained traces of the chemical. 
umhos/cm = micromhos per centimeter. 
OC = degrees Celsius. 
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APPENDIX A 

SURFACE WATER AND SEDIMENT RECONNAISSANCE REPORT, 
NOVEMBER 29 AND 30, 1990 



Naval Air Station - Whiting Field 

November 29, 1990 
Surface Water Sediment and Soil Sampling Reconnaissance 

By M.A. Xeirn 

'Station # 9 

8:37 a.m. Central Standard Time. 

Proceeding to Surface Water and Sediment Station # 9 downstream Most Station on 
Clear Creek. 

Clear Creek at station location B 9, physical description of the stream, sample 
location and flow measurement cross section. At the cross section Clear Creek 
is 26 feet wide maximum depth 2.3 feet approximately a rectangular channel cross 
section. Flow appears to be approximately l/2 to 1 foot per second at this 
location. Stream bed is a fairly solid sand bottom with little or no vegetation 
or deposition of organic material along the stream bottom. The stream banks are 
entrenched in sand. Along the edge of the stream is brush shrubs and emergent 
grassy vegetation. At Station f 9 the stream makes a slight bend to the west 
where the storm drain enters. Where the storm drains enters there is a scour 
area where water depth may be over 5 feet. At that location numerous slmall fish 
fry or minnows in the scour pool were observed. 

sampling location will be at mid cross section approximately 50 feet upstream of 
the confluence of the storm drain. Due to the channel bending at that location, 
the cross section will be taken approximately 50 feet upstream of the sample 
location or approximately 300 feet upstream of the confluence of the storm drain. 
This will be approximately 20 feet beyond a pair of fallen trees which cross the 
stream. 

Photographs were taken (1) downstream and (2) upstream from the sample location. 
Additional photographs (3) and (4) were shot of the confluence of the stream with 
the storm drain and upstream from the cross section location respectively. The 
HNU was calibrated and no evidence of organic vapors were present at this 
sampling location, therefore no further requirement for measuring organic vapor 
during sampling is necessary. 

Station # 7 

11:40 a.m. Central Time. 

This station is located just downstream of the confluence of a storm drain which 
drains the runway area to the west of the sewage treatment plant at the 
approximate locations shown in the sampling analysis plan. 

This location has extremely difficult access at the end of the trail to the storm 
drainage discharge structure. Beyond that there is approximately 150 meters of 



,- 
marsh and floodplain forest. Clear Creek has a braided configuration. A channel 
of the stream flows through the marsh and meets. with the storm drain channel 
upstream of their confluence with the main flow of Clear.Creek. The marsh and 
much of the left or southeasterly bank of the stream is marshy/swampy with 
numerous patches of very soft muck, silt, or quicksand. A trail was cut to the 
sample location and flagged. It is necessary to follow the trail very closely 
and stay as near as possible to the hard sand which has been pushed up by the 
force of water from the storm drain. 

In the braided channel several schools of minnows were observed. Several schools 
were inhabiting the main channel of the creek. The creek at Location # 7 turns 
from a flow to the southeast to a flow to the southwest and makes approximately 
a 90 degree bend. The sample location i8 just downstream of the bend and the 
confluence with the storm drain. The channel is approximately V-shaped, 23 feet 
across. Three measurements were taken at the left bank, right bank, and mid 
stream facing upstream. The left bank - 0.7 depth; mid stream - 11 feet from the 
left bank - 1.6 feet; at the right bank (the most easterly or southern bank) - 
4 feet water depth. Most of the flow is on that side of the stream. Channel 
bottom is a shifting but fairly firm sand substraight with very entrenched banks. 
Photograph (5) was taken facing downstream from the sample location. 

A rusted out barrel was observed in the flood plain approximately 100 feet from 
the creek. In one instance when the observer went into some soft silt there 
appeared to be a hint of a petroleum type odor as well as sulfur. 

Station A 8 

2:50 p.m. Central Time. 

This station is located just at the confluence of the location where the old *‘A” 
ditch drainage meets the Clear Creek. The old "A" ditch drainage flattens out 
into a wood-swamp, flood-plain forest type situation where overland flow from the 
Installation boundary fence migrates to Clear Creek. 

At this location, the stream is moderately clear , same type of bottom as before 
(sandy material). Flow is relatively rapid (1.5 to 2 fps). The stream has 
defined banks. At a location approximately 50 feet upstream of the sampling 
point a cross section was measured 28 feet wide. It has a sand bar in the middle 
of it. At the west bank (looking upstream the left bank) the water depth was 2.3 
feet; at 20 feet from the east bank, 2.3 feet; current about 1 l/2 foot per 
second. The sand bar extends from 15 feet to 7 feet. The depth of the water 
there is approximately 0.2 feet. From 7 feet to the right, or east bank, the 
water depth averages approximately 1.5 feet. The flow is about 1 foot per second 
on that side. 

Sample location is going to be in a depositional area just downstream of the sand 
bar. The HNu reading was negative here - no evidence of organic vapors. Shot 
(6) was taken from the sampling point looking upstream. 

Lost pen, therefore no hard copy of the notes from this site. 



Site Location # 6 

4:30 p.m. Central Time. 

This station is located at the bridge on RouteB7A which is the main entrance to 
the installation. The best sampling point appears to be slightly upstream of the 
bridge due to confluence of a storm drain which is on the north side of 87A and 
exits diagonally into the floodplain of the stream. 

Photographs (7) and (8) are looking upstream and downstream respectively from the 
bridge. Station f 6 has a wide and marshy, swampy floodplain upstream - can't 
access to the upstream side of the road, at least not by going in through the 
woods. Checked on HNu reading again, at this location no detectable organic 
vapors. Tip recalibrated reading was 55 as opposed to a calibration o:f 62 this 
morning, therefore calibration no problem with the tip. Put away for the night. 

Sampling location will be approximately 100 feet up from the bridge. Can be 
accessed by going down the bridge embankment and walking upstream in the 
moderately deep water. At this location because the stream is relatively 
constricted, the water flow appears to be more than 2 feet per second and with 
the additional energy the sand bottom has veins of coarse sand and small gravel 
pebbles lining the bottom. At the cross section the stream appears to be 
somewhat wedge-shaped as shown in the notes. It is 15 feet across, maximum depth 
- 3.7 feet at the east bank, tapering back to 1.5 feet at the west. The majority 
of the flow is constricted in the eastern most 5 feet of the stream. At this 
location a lot of storm drainage comes in from both the east, and discharges onto 
the floodplain which is strewn with numerous waste articles (styrofoam and bits 
of other roadway trash). 

November 30, 1990 
Observed and Reconnaissanced by Ted Campbell (South Div.) 

and Michael Keirn (ABE-ES) 

samnle Location # 3 

Sample location is approximately 75 feet downstream of the bridge on Route 87. 
Clear Creek at this location is flowing rapidly, perhaps as much as 3 feet per 
second in a 15 foot channel. The bottom type is sand with small bits of gravel 
and filamentous algae and littoral vegetation. Water is slightly turbid. A 
rough cross section was measured and the results are in the field note:book. The 
location is immediately upstream of a large sandy delta deposit of washed in 
sand, which extends north from the north bank of the stream and it looks like it 
is approximately 100 - 200 feet wide. The worth extent of this sand deposit is 
unknown (later discovered to extend up to the north boundary of NAS Whiting 
Field). This will be a location for both sampling and the upstream gaging. 

Station Location f 4 

9:00 a.m. Central Time. 

This station is located in a shrub swamp, approximately 500 meters downstream 
from Route 87. The cross section here is relatively rectangular. Same bottom 
type as Station # 4 with fairly high-energy flow - 2 feet per second in the main 



channel which leaves small gravel and sand bottom. Cross section was taken and 
in the field notes, and Photograph (12) was taken looking upstream. 

At the location where the intermittent drainage from the north end of the runways 
joins Cledr Creek, there is no real evidence of a drainage channel. It is just 
a swale with the scrubby liveoak and bay shrubs and large and apparent rapid 
deposition of sand. Station # 2 to be placed in the intermittent channel, 
therefore, will have to be relocated. 

Access to Station # 4 will be by proceeding downstream, wading the stream which 
is only 1 - 2 feet deep from Station I 3. 

Samnlina Location # 11 

11:OO a.m. Central Time. 

On Big Coldwater Creek - 100 meters upstream of the Route 191 bridge and USGS 
gaging station. This location is also approximately 100 feet downstream of the 
confluence between the easterly storm drainage discharge ditch and Big Coldwater 
Creek. 

The river at this location is approximately 130 feet wide. Rough measurements 
were taken across the stream. It is a shifting sand bottom stream of 1 - 2 foot 
depth, flowing at between l/2 - 1 foot per second. This sample location is at 
a canoe launching point for recreational canoes. Creek water quality appears to 
be clear, slightly colored. A few minnows were noted in the edges. It is - 

entrenched in the bank and is surrounded by a fringe of pine trees and unknown 
vegetation behind it. 

Station # 1 

Station # 1 programmed for Clear Creek upstream of Route 8 has been moved and 
will be collected in the drainage ditch approximately 150 feet upstream of its 
confluence with Big Coldwater Creek. . 

At this location the drainage ditch is in a ditch approximately 50 feet wide and 
8 feet deep (3 days after a light rain) is approximately 2 inches deep and 6 feet 
wide in the center of the channel, moving at about 1 foot per second. The 
channel is sand and gravel, with bits of detritus in it. At this location the 
sediment sample, instead of being the surficial sediments, will be collected from 
the depth of approximately 1 - 1 l/2 feet. This is due to the very active 
depositional nature of this and in order to get a sample of what might of been 
deposited more than 5 years ago. 

Station # 10 

Station # 10 is located at approximately 1,000 feet upstream of the bridge across 
Route 191. At that point the river is approximately 110 feet wide. It is in a 
bend to the left as you move downstream, therefore the north bank is a 
depositional area and sandbar. The right bank is eroding. Water level is fairly 
shallow across to approximately 80 feet and then gets deeper with a very deep ,- 
zone to the immediately south bank. This location we will sample surface water 

sediment and provide a cross-sectional measurement and flow measurement. 



Station # 12 

12:15 p.m. Central Time. 

Approximately 1,000 feet downstream of Route 191 at a location where a sand road 
comes down from the highway. 

The river at this point is approximately 130 feet wide, showing at a gentle bend 
to the right as moves downstream, meaning that the north bank is eroding the 
south bank depositing. It is a shallow sand and gravel flat for most of its 
width with a sharp, deep zone which looks like over 6 feet, immediately adjacent 
to the north bank. The rest of the river very shallow. Rough cross section 
measured. Bottom type here is, as for the other stations in Big Coldwater Creek, 
shifting fairly soft sands to small pieces of gravel in the harder packed areas. 

Weather today, on November 30, is approximately 60 degrees F. Clear, very light 
wind. 

Photograph (17) is taken at Station location # 12 looking down river. 

December 4, 1990 
The Locating of Soil Sample in Landfills # 15 and # 16 

Located and Staged by H. Xeirn (ABB-ES) , Ted Campbell (South Div.), 
and Danny Locklear (NAS Whiting Public Works Dept.) 

The three of us went to the two landfill areas where Mr. Locklear pointeld out the 
areas which had been in the actual fill during operations. He had been on 
station at that time. 

Three sample locations were staged in Landfill # 16. Three samples were staked 
in the woods, in the center part of the fill, one of the samples being located. 
in a shallow runoff ditch, which was located at the south end of that site. 

. 

At sample site # 15 which is located along the hill in the area where former Boy 
Scout camping activities occurred. The samples were located to be within the 
boundary of the former fill, and also in areas which appeared to have actually 
been used for camping. 

End of notes for this activity. 

December 3, 1990 

Site # 5 

10:00 a.m. Central Time. 

Site is located just downstream of the confluence of a storm drainage channel 
from the north field runways as shown in the woods plan. At this location a wide 
flood plain of marsh and swamp makes access extremely difficult. Phcltograph # 
18 taken looking upstream. Stream is 17 feet wide at this location. Flow is 
approximately 2 feet per second. 



At 5 feet from the east bank, depth is 7.2 feet; at 10 feet - 3.6 feet; at 15 -. 
feet - 2.2 feet. 

December 4, 1990 
General Observation relative to the Surface Water and 

Sediment Samples Program 

Yesterday, 12/03/90, a significant, but not major rainfall event occurred. An 
all day rain event occurred consisting of light rain with brief periods of heavy 
rainfall which caused a flow in the storm drainage for short periods up to an 
inch deep. It was an event which will render the sampling of surface water 
appropriate for documenting contamination in the surface waters. Trier to the 
rainfall event, there was a period of dry weather and the estimated flow in 
coldwater Creek has been significantly below the December average according to 
the USGS records and our rough estimates. Therefore, with that kind of flow 
conditions, one would expect to, find contaminants migrating in groundwater to 
show up here in the streams due to the fact the streams are largely made up of 
the groundwater base flow. Secondly, the small rain event would mobilize 
contaminants in runoff. However the rainfall event was not sufficient to have 
diluted contaminants either in the overland flow or the groundwater discharge to 
the extent that they would not be detachable. Therefore, samplings of the 
surface water and sediments during the period December 5th, bth, and 7th, should 
provide a very appropriate picture, if any contamination is present. 

Relocation of Samnle Site # 2 

During the reconnaissance of the intermittent stream, which runs north and south 
parallel to the west installation boundary, between the boundary and Route 87, 
it was determined that the area is basically unsamplable. . 

At this location, there used to be sand pits, and the intermittent drainage goes 
through the sand pits. There are 10 foot to 30 foot vertical cut banks which 
have large amounts of sandy-clay , clay, and sand deposits, which are eroding into 
the channel of the former stream. This results in a very thick, washed-sand 
delta. It appears that during extreme rainfall events, water flows in this 
channel for a short distance. 

The surface drainage from Sites # 1, # 17 and # 18 or groundwater discharge from 
the Sites P 1, P 17, and # 18, appear to get into this channel. However due to 
the massive quantities of eroding sand, it would be impossible to determine 
either the depth site contaminant would enter or be lodged, or would it be likely 
that would be detected since they would have been diluted by massive quantities 
of clean sediment. Therefore Sample Site # 2 has been moved to a different 
location. 

The approach for looking for contaminant migration from these Sites # 1, # 17, 
and # 18, would be to work from the source outward, in the surface soils. There 
is some evidence at the two crash training pits of overland migration of oil 
contaminated water towards small culverts, which go under the road and off 
installation. These would be sampled during Phase II. 

Secondly, if groundwater contamination is documented at Sites # 1, # 17, and 
# 18, it may be necessary to put downgradient wells near the base boundary in the 
flow path to the intermittent stream, or put in temporary wells to sample the 



stream banks where groundwater discharge would enter the flow. 

During the notes on Station # 7, the observation was made, that there was a 
barrel found in the wetland, and that the location, the sediments appear to have 
a much more sulfurus odor than in the general part of the wetlands. Possibly, 
there was a hint of petroleum odor. Therefore, Surface Water Location # 2 will 
be relocated in the vicinity of this old barrel. We will collect sufficial 
sediments of the wetlands as well as any standing water that can be collected 
from that area. 
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ccm. 

5.0 
5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

OUBI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

VULKW3 

CLWC. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 





-. 



N 

I 
I 

= 



-./ 
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STOSSW 

STASSWOl 

STOUSW 

STA6SWOl 

12.5-10 

STOLSW 

STAlSWOl 

STO3SW 

UTA38WOl 

ST04SW 

STA4SWOl 

12.5.80 

STO7SW 

STA7SWOl 

12.6.80 

PUSI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
G 

Pnlf 

PillI 

/Jill) 

1 
PuJf 

PO11 

Poll 

/Jeff I 

s101sw 

STAlBWOl 

12.6.80 

OWI. Unia 

U PoJf 

U PnJf 

U PU 

U MJf 

U Pcdf 

U Polf 

U PoJf 

U .w 

U PM 

U Pu 

U PBJf 

2.5.80 

Old. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

2.580 

Old. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

126.80 

Oual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

1 

Oual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

UllitS 

PoJf 

JJoff 

MTilf 

PO 

MJf 

/d 

/alIf 

pB/f 

K!Jf 

/4Jf 

d 
- 

Bud. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

llnice 

PaIf 

PDJf 

PQJf 

PaJf 

P?df 

m 

PJJf 

JJilJf 

lrglf 

PO 

PO 
- 

COnC. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

CDK. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

con. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

6.0 

5.0 
- 

CSM. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

cone. 

6.0 

6.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

COllG. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 



*- 



I 
1 
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- 



Smpls Delivery Group: TOO06 

DC Level 0 

S&a No: 

Locator: 

Data SamDlsd: 

Volatile Org8nica 

VULK.03 

vBuw3 

cone. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

12-12.80 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

VBLK.W4 

v8LKw4 

12-14.80 12.6.80 

corn. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

6.0 

5.0 

5.0 

5.0 
- 

OWI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

ST088WM8 

STAUSWOIMS 

corn. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

STOUSWMSD 

sToBsWhlOlM8o 

12.6.80 

cont. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

Old. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Pags 2 cd 2 
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OUSWA 

STAUSWOlA 

ht. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

12.540 

PUll. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0 

U 

U 

U 

U 

U 

0 

U 

U 

U 

U 

U 

U 

cm. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

12SWA 

STAl2SWOlA 

12.5.80 

0ual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

C.K. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

8BlKOl 

SBLKOl 

.ll.UO 

PWl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

elm. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

l? 

10 

OSSWAYS 

STAUSWOIMS 

12.5.80 

Ilual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

Units 



Semivolacils Organios 

OSEWA 

STABSWOIA 

12.5.80 

OWL 

U 

U 

U 

U 

U 

U 

U 

U 

U 

II 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

COWL 

10 

10 

10 

10 

50 
10 

5D 

10 

10 

10 

50 

10 
50 

50 
10 

10 

10 

10 

10 

50 

50 

10 

10 

12SWA 

STAIZSWOIA 

12~5.90 

Dul. 

u 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Con. 

10 

10 

10 

10 

50 
10 

50 
10 

10 

10 

50 
10 

50 

50 
10 

10 

10 

10 

10 

60 

60 

10 

10 

SBLKOl 

SBLKOl 

.ll.SO 

Old. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

OSSWAMS 

STASSWOIMS 

12.5.80 

Ousl. corn. 

10 

10 

10 

50 
10 

50 

10 

10 

10 

50 

50 

10 

10 

10 

10 

50 
50 

10 

10 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 



. . . 
) ) 

OBSWA 
STASSWOlA 

CDK. 

10 

50 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
- 

12.540 

Old 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12SWA 

STAlZSWOlA 

con& 

10 

50 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
- - 

12.5.90 

ad. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

Units COnt. 

10 

50 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
- 

.ll.BO 

Purl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

Units 

OSSWAMS 
STASSWOlMS 

COK. 

10 

10 

83 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 
- 

llul. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 
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‘) ‘) 

Sempla Oalivsry Group: TO005 

rlc Lavel CID 

Sam@ No:. 

LOClW: 

Dsta Sampled: 

Smivdatiis Organirn COIN. 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

SBLKOl 

SBLKOI 

12.11.90 

aual. 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

OBSWAMSD 

STABSWOlMSO 

cnnc. 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

50 

10 

10 

10 

10 

50 

50 

10 

10 

12.540 

OUd. 

U 

U 

U 

U. 

U 

U 

U 

U 

u , 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Units 

M/f 

AIJ~ 

P#lf 

/J!Jlf 

Pll~~ 

lr#lf 

mlf 

P!d 

PaIf 

P#lf 

Pnlf 

PLll~ 

PQlf 

P#Jf 

/JoIf 

Polo 

MaIf 

/aIf 

P#ff 

COnC. ad. 

10 U 

10 U 

10 U 

10 U 

50 U 

10 U 

50 U 

10 U 

10 U 

10 U 

50 U 

10 U 

50 U 

50 U 

10 'u 

10 U 

10 U 

10 U 

10 U 

50 U 

50 U 

10 U 

10 I U 

cont. 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

SDSWRBO2 

SWSDRBOl 

12.740 

ad. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

Units 

M/f 

P#lf 

PoJf 

PG 

/Jo11 

Pull 

M/f 

i4lf 

PB!f 

/4/f 

/w 

Pdf 

/Jo 

m 

P/9/f 

m/f 

PO 

POJf 

1/8/f 

PPJf 

JJ!# 

W!? 

/JoIf 

cmc. 

10 

10 

10 

IO 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

SDSWRBOI 

SWSDRBOl 

24.90 

haI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 
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Pago 2 ot 3 

Sampls Deliwry Group: TOO05 

ac Lsvsl c 

Sample WC 

LOOltOr: 

Data Sampled: 

Semivols~iln Organicr 

STOJSW 

STA3SWOl 

12.5.80 

Owl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

SlO4SW 

STA4SWOl 

12.5.90 

Old. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Units 

/Jo/f 

P#lf 

PIIf 

lrPlf 

/Jo/f 

iJ#lf 

MOlf 

Polf 

w 

P# 

P#lf 

/JoIf 

/JoIf 

id 

/JoIf 

L&f 

/JoIf 

Poll 

PRlf 

f.d 

Pnlf 

11912 

/JOIf 

COnC. 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

60 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

STOSSW 

STA5SWOl 

121.90 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Unitr 

Pelf 

/J#ff 

MO/f 

PIIf 

/.f#lf 

Pelf 

/aIf 

I/PI2 

PO/f 

PilIf 

PQlf 

P#ff 

/Jo/f 

m/f 

P#lf 

Prdf 

PaIf 

MU 

PElf 

/df 

PaIf 

P#lf 

P#ff 

COIL% 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

ST06 

STASS 

12.5 

Old. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

km. 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

STO'ISW 

STA7SWOl 

2.5.90 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

COnC. 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

STOSSW 

STABSWOI 

!.5-90 

Owl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Units 

P#Jf 

Puff 

/JoIf 

!M 

Pnlf 

IJolf 

PaIf 

P#ff 

Poll 

Poll 

PBlf 

lrglf 

/JoIf 

PO/f 

/Jgl2 

POlf 

PO!1 

PIIf 

M/f 

/4/f 

/4Jl~ 

lroff 

POlf 

COibZ. 

10 

10 

10 

10 

50 

10 

50 

10 

10 

10 

50 

10 

50 

50 

10 

10 

10 

10 

10 

50 

50 

10 

10 

STOSSW 

STASSWOl 

Owl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12.5.90 
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STOJSW 

STAZSWOI 

12.5.90 

10 U 

50 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

20 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

STO4SW STOSSW STOBSW 

STAOSWOl STA5SWOl STAGSWOI 

12.5.80 12.6.90 12.5.10 

Units cans. Oud. Units COtW. ad Units CCIW. OUd. 

Po1f 13 U Plllf 10 U Mlf 10 U 

/4/f 65 U Pelf 50 U PBff 50 U 

Aelf 13 U Pelf 10 U /JoIf 10 U 

/JoIf 13 U /aIf 10 U PIIf 10 U 

m/f 13 U fluff 10 U NoIf 10 U 

IJolf 13 U P#lf 10 U POlf 10 U 

POJf 13 U /Jo/f 10 U /Jo/f 10 U 

M/f 13 U #Off 10 U Puff 10 U 

/Jo/f 28 U fJolf 20 U lrolf 20 U 

P!# 13 U idf 10 U POlf 10 U 

/Jo/f 13 U /J#If 10 U PO/f 10 U 

t&f 2 U #Off 10 U /JoIf 10 U 

PO!1 13 U MEIf 10 U PoJf 10 U 

PO/f 13 U PaIf 10 U Mff 10 U 

Pelf 13 U i# 10 U POJf 10 U 

PO/f 13 U /IElf 10 U Id 10 U 

PaIf 13 U lr#lf 10 U /JO11 10 U 

/Jo/f 13 U lr#ff 10 U PIIf 10 U 

lro1f 13 U /m/f 10 U UPlf 10 U 

/I STO7SW 

STAlSWOl 

12.5.90 

Units COW. Owl. 

/JoIf 10 U 

PPff 50 U 

P#lf 10 U 

PoJf 10 U 

PN 10 U 

/Jo/f 10 U 

Polo 10 U 

!-Jo11 10 U 

f4.I~ 20 U 

PO/f 10 U 

PO/f 10 U 

fJn1f 10 U 

Puff 10 U 

/JOIf 10 U 

/JOIf 10 U 

/JoIf 10 U 

PJlf 10 U 

MEIf 10 U 

Poll 10 U 
L 

STOBSW STOSSW 

STAESWOl STASSWOI 

12.5.90 12-5.90 

Unite COIIC. Oual. Units COIN. Pd. Units 

/.q!f 10 U Pnlf 10 U PO/f 

/JoIf 50 U PO/f 50 U /JoIf 

id 10 U POlf 10 U IJoJf 

P#lf 10 U IJoJf 10 U PO/f 

PilIf 10 U /JOIf 10 U POlf 

PoJf 10 U /JOll 10 U POlf 

PO/f 10 U PaIf 10 U m 

POlf 10 U PO/f 10 U /JoIf 

PO/f 20 U PO/f 20 U Pdf 

PO/f 10 U Puff 10 U /JoIf 

P#lf 10 U /Jo/f 10 U PO/f 

Al 10 U lr#lf 10 U Pnff 

1/oJf 10 U /JoIf 10 U PO/f 

Pnlf 10 U IJEff 10 U /JOlf 

POlf 10 U POlf 10 U /JoIf 
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STllSW 

STAllSWOl 

STlZSW 

STAlZSWO1 

SBLKOl 

SBLKOI 
-11.90 

Olld. 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

SELKOZ sTo3swms SToSSWmSD 

STASSWOlMSD 

STlOSW 

STAlOSWOl STASSWOIMS 

14.91 

oud. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

2.7.80 

OWL 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

‘U 

U 

124.31 

oust 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

! 

12.7.80 

CWlC. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

OWL 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

CCOC. Units CONA Units COW. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

cont. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

60 

10 

10 

10 

10 

10 

10 

COi%. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 



L 
h 





> 

Sample Delivery Group: TO006 

‘) 

QC Level D 

Sample No.: 

Locator: 

Date Sampled: 

lW.&WilC 

AJuminum 

Antimony 

Barium 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

CoPPer 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Dnc 

Cyanide 

STO9SWD SfO9SWS STSSWSD STlZSWD SDSWFlBOP 

SWSDRBOl 

SDSWRBOS 

SWSDRBOl 

SDSWRBOl 

SDSWRBOl 

12-6-90 

QuaI. 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 
- 

:-7-90 

allal. 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

IJ 

U 

U 

U 

u 

U 
- 

-8.90 

Pusl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

IJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

Units 

PO/f 

POlf 

Pelf 

PO/f 

la/f 

PaIf 

rolt 

PO/f 

PO/f 

PO/f 

r9Jf 

ro/t 

r9Jf 

PO/f 

POlf 

PaIf 

rolt 

PaIf 

PO/f 

iJO/f 

rolt 

iJolt 

PO,!? 

PO/f - 

Units 

PO/f 

r9Jf 

PO/f 

ha/~ 

P9Jf 

PO/f 

PO/f 

PO/f 

Pelf 

PO/f 

PO/f 

rslt 

rslt 

rolt 

PO/f 

PO/~ 

roll 

1/O/~ 

PO/f 

PO/f 

roll 

P9Jf 

rolt 

PO/f - 

Unite 

Pa/f 

IJolt 

PO/t 

PO/f 

P9Jf 

P9Jf 

PO/f 

roll 

roll 

P9Jf 

PO/f 

/lgJf 

lJ9Jf 

M/f 

PaIf 

rolf 

roll 

r9J~ 

PO/f 

PO/f 

rolt 

rol, 

roii 

PO/g/f - 

CIlIaI. 

J 

J 

U 

J 

- 

Units 

PO/f 

P9Jf 

PO/f 

I/o/t 

/JO/f 

/JO/f 

PO/f 

PO/~ 

rolt 

PO/f 

PO/f 

aslf 

M/f 

//g/f 

P9Jf 

m/t 

PO/f 

rslt 

//B/f 

/lo/t 

Y9Jf 

PaIf 
_ I. 

BV/ 1 

PO/f - 

QuaI. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

U 

J 

J 

U 

U 

U 

U 

u 

B 

U 

U 

u 

U 
- 

Units 

/JO/f 

PO/f 

~O/~ 

p9Jf 

r9Jf 

IJOl~ 

I/9/! 

PO/f 

/Jo/t 

P9Jf 

P9Jf 

PO/f 

rolf 

PO/f 

/Jo/t 

roll 

PO/f 

/IS/f 

/JO/f 

PO/~ 

Pelf 

IJolt 

jig/: 

PO/f - 

QUC.1. 

J 

J 

U 

J 

J 

- 

COnC. 

200 

50.1 

15.1 

10 

5 

5 

744 

10 

10 

25 

706 

3 

604 

16.3 

0.20 

40 

WJ 

5 

10 

,340 

10 

10 

20 

10 
- 

COIIC. Units 

W/k0 

m9Jko 

mo/ko 

moJk9 

m9Jko 

m9Jk9 

moJk9 

m9Jk9 

molko 

m9Jk9 

molko 

mobs 

mob0 

m9Jb 

m9Jk9 

molko 

m9Jk9 

moJk9 

mo/ko 

mob0 

m9Jk9 

molko 

mg!kg 

mo/ko 
- 

COI-IC. 

m 

50 

10 

10 

5 

5 

500 

10 

10 

25 

50 

3 

500 

10 

0.20 

40 

ooo 

5 

10 

LVXJ 

10 

10 

20 

10 
- 

Cont. 

203 

50 

10 

10 

5 

5 

500 

10 

10 

25 

55.5 

3 

500 

10 

0.20 

40 

l,W 

5 

10 

5oa 

10 

10 

m 

10 
- 

COfW. 

200 

50 

31.5 

10 

5 

5 

1,180 

10 

10 

25 

230 

3 

1,060 

14 

0.20 

40 

l,CGO 

5 

10 

1,930 

10 

10 

20 

10 
- 

clual. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 
- 

Unitr 

PO/f 

PaIf 

rstt 

roll 

rslt 

P9lf 

PO/f 

PO/f 

r9Jf 

PO/f 

PO/f 

r9Jf 

asif 

PO/f 

Pelf 

rolt 

raft 

r/o/t 

PO/f 

POlf 

/JO/~ 

aelt 

POII 

PO/f - 

COWG. 

2,090 
507 

2,cQo 
41.9 

49.9 

47.5 

756 

205 

511 

256 

1,740 

21 .a 

610 

529 

1.1 

608 

1DW 

7.5 

47.7 

2,390 
55.1 

604 

505 

89.0 
- 

COWZ. 

2,100 

499 

2m 
39.7 

50.4 

46.2 

861 

204 

508 

256 

1,770 

21 A 

613 

525 

1.1 

507 

l,Mx) 

11.5 

48.9 

2,430 

48.9 

801 

607 

101 
- 

203 

50 

10 

10 

5 

5 

500 

10 

10 

25 

50 

3 

WI 

10 

0.20 

40 

I,Mx) 

5 

10 

XKI 

10 

10 

2D 

10 
- 



Sample Delivery Group: TO005 

ac Level c 

Sample No.: 

Loca1or: 

Date Sampled: 

Inorganic Cont. 

Aluminum 200 

Antimony 50 

Barium 14.1 

Arsenic 10 

Beryllium 5 

Cadmium 5 

Calcium 918 

Chromium 10 

Cobalt 10 

&PW 25 

Iron 131 

Lead 3 

Magnesium 569 

Manganese 11.1 

Mercury 0.20 

Nickel 40 

Potassium 1WJ 

Selenium 5 

Silver 10 

Sodium 2,130 

Thallium 10 

Vanadium 10 

Zinc 20 

Cyanide 10 

STOlSW 

STAlSWOl 

12-6-90 

QuaI. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

U 

J 

J 

U 

U 

U 

U 

U 

j 

U 

U 

U 

U 

STO2SW 

STA2SWOl 

12-5-90 

ST03SW 

STA3SWOl 

12-5-90 

STO4SW 

STA4SWOl 

12-5-90 

STOSSW 

STABSWOl 

1-6-90 

STOGSW 

STAGSWOl 

12-5-90 

STOWW 

STA7SWOl 

i-5-90 

QuaI. Cone. QuaI. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

Units 

m/f 

uolt 

M/f 

QuaI. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

Units 

uolt 

m/f 

UOff 

rolt 

POlf 

uolf 

m/f 

/JO/f 

UOJf 

uoit 

uolf 

p?Jf 

PO/i 

&f/f 

us/t 

us/t 

m/f 

UOlf 

USIf 

uo/t 

UOlf 

uolf 

uolt 

M/f - 

Units Units COW. 

200 

50 

16.8 

10 

5 

5 

789 

10 

10 

25 

626 

3 

707 

18.6 

0.20 

40 

l,ooO 

5 

10 

2,080 
10 

10 

20 

10 

Units 

uolf 
iJO/f 
uo/f 
uo/t 
PO/f 
uolt 
m/f 

rof~ 

1/9/f 

UOlf 

uolt 

PoJt 

uslit 

rnlf 

ro/t 

tall 

rat, 

/lo/f 

rolt 

uo/f 

raft 

M/f 

m/f 

m/f 

Uniu 

UOlf 

rglf 

uo/f 

PO/f 

UOlf 

/lgJf 

#If 

PgJf 

p/g/f 

UOlf 

taglf 

m/f 

Ml) 

//O/f 

us/t 

relf 

rglf 

rolf 

US/f 

UOJ~ 

UOJf 

//o/t 

l/O/f 

UOl~ 

COW. 

200 

50 

10.5 

10 

5 

5 

500 

10 

10 

25 

1,050 

3 

500 

10 

0.20 

40 

1.003 

5 

10 

2,430 

10 

10 

20 

10 
- 

Cont. 

200 

50 

16.5 

10 

5 

5 

742 

10 

10 

25 

564 

3 

681 

16.3 

0.x) 

40 

Imo 

5 

10 

1,990 

10 

10 

2u 

10 
- 

CC-IX. 

200 

50 

16.5 

10 

5 

5 

i59 

10 

10 

28 

607 

3 

683 

16.3 

0.20 

40 

1,Mx) 

5 

10 

1,970 

10 

10 

20 

10 

M/f 
IJolt 
aoff 
pelf 

ml, 

uxvf 

/JO/f 

pelf 

UOl~ 

89/f 

PO/f 

ro/t 

UO/! 

uo/t 

/JO/f 

uo/t 

UOlf 

US/f 

uolt 

UOlf 

US/f 

UOg/f 

UOglf 

/Jo/f - 

UO/f 

a/f 

rolt 

UOlf 

/JO/f 

u/g/f 

roll 

UOlf 

UOlf 

UOlf 

uo/t 

UOlf 

UoIf 

M/f 

UO/f 

ret! 

UOlf 

UOlf 

ret! 

lag/! 

volt 

M/f 

m/f 

M/f - 

POlf 

raft 

I@/~- 

UOJ~ 

al, 

rot, 

/IO/f 

roll 

UOJ~ 

us/~ 

/aIf 

us/f 

Iroll 

UOJf 

r0/f 

UOlf 

us/t 

retI 

rolf 

uo/, 

uolt 

uolt 

uoglf 

uwf 

200 

80 

15.1 

10 

5 

5 

680 

10 

10 

25 

568 

3 

612 

16.3 

0.20 

40 

,cQo 

5 

10 

!,OOO 

10 

10 

20 

10 

UOlf 

m/f 

uo/f 

//e/f 

PoJf 

PO/f 

a/f 

raft 

us/f 

us/t 

uolf 

relf 

UOa/f 

UOlf 

uolt 

uQ1t 

! 



Sample Delivery Group: TO005 

QC Level c 

Sample No.: 

Locator: 

Date Sampled: 

lnorpsnic 

Aluminum 

Antimony 

Barium 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Ccpwr 

Iron 

Lead 

Magnesium 

Manganese 

MS!WUfy 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

inc 

Cyanide 

COllC. 

xx) 

50 

15.1 

10 

5 

5 

727 

10 

10 

25 

591 

3 

619 

16.3 

0.20 

40 

1,wo 

5 

10 

2,410 

10 

10 

20 

10 
- 

STOWW 

STABSWOl 

12-6-90 

QuaI. 

U 

U 

? 

U 

U 

U 

J 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 
- 

STOSSW 

STASSWOl 

COIBC. 

200 

50 

15.1 

10 

5 

5 

734 

10 

10 

25 

737 

3 

631 

18.6 

0.20 

40 

l.ooo 

5 

10 

2,500 

10 

10 

20 

10 
- 

STlOSW 

STAlOSWfJl 

COW2. 

200 

50 

32 

10 

5 

5 

1,lBo 

10 

10 

25 

214 

3 

l,oM) 

15.1 

0.20 

40 

1,ooO 

5 

10 

1,950 

10 

10 

20 

10 

,7-90 

Ihal. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

U 

J 

U 

u 

U 

U 

U 

J 

U 

U 

U 

U 
- 

STllSW 

STAllSWOl 

COllC. 

200 

50 

31.8 

10 

5 

5 

1,170 

10 

10 

25 

209 

3 

1,100 

14 

0.20 

40 

l,ooO 

5 

10 

1,960 

10 

10 

20 

10 
- 

.7-90 

Qual. 

U 

U 

J 

U 

U 

U 

J 

U 

U 

U 

u/w 

J 

J 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 
- 

Units 

mlt 

Pelf 

PQ/f 

r0lf 

rslt 

PO/f 

Poe/f 

PO/l 

PQ/f 

PO/l 

roll 

PO/, 

Poll 

PQ/f 

PO/f 

roll 

PO/f 

IJDl~ 

Pal! 

PO/f 

PO/~ 

rolf 

N/f 

Pelf 
- 

ST12SW 

STA12SWOl 

12-7-90 

COflC. Dual. 

200 U 

50 U 

31.5 J 

10 U 

5 U 

5 U 

1,1&l J 

10 U 

10 U 

25 U 

219 

3 u/w 

1,060 J 

14.0 J 

0.20 u 

40 U 

Loo0 U 

5 U 

10 U 

l.DQO J 

10 U 

10 U 





‘0005 QC Level c Sample Delivery Group 

Ssmple No.: 

Locator: 

Date Sampled: 

Pesticide Organicr 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC fundane) 

Heptachlor 

Ndrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4,-DDE 

Endrin 

Endosulfan II 

4.4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

.Afoclo~.l24~ 

fuoclor-1254 

Aroclor-1260 

SDSWRBOZ 

swsdyo1 

SDSWRBOB 

SWSDRBOl 

STOlSW 

STAlSWOl 

ST02SW 

STAZSWOl 

STOBSW 

STA3SWOl 

ST04SW 

STAISWOl 

SDSWRBOl 
:,; 

SDbWRBOl 

!-6-90 

chsl. 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 
- 

12-5-90 

aud. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

!-7-90 

ad. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

!-7.90 

Oual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

2-S-90 

Qual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

Units 

/JO/~ 

Pelf 

as/i 

iJQJf 

PQlf 

PO/! 

PQlf 

PQll 

PO/l 

IJO/) 

rsl~ 

PQII 

PO/f 

Kl/~ 

/Q/f 

89/f 

roll 

rslt 

Pdf 

PDJ1 

PQJl 

PQl1 

PO/~ 

PO/f 

relt 

PQ/f 

Poll - 

Unit6 

PgJl 

PDJ! 

PO/~ 

ralt 

mlglt 

PQJl 

ral~ 

roll 

Pall 

PQJl 

PQJf 

roll 

rslf 

Ml1 

PQll 

IJQlf 

IrOll 

IrQJl 

/ID/l 

ml1 

lJQJ1 

relt 

Pelf 

roll 

USIf 

PO/I 

PQJf 

Units 

roll 

roll 

//D/f 

Pall 

iJ9ll 

PQJf 

l/QJf 

roll 

rQJf 

IJDlf 

PQI, 

/D/l 

roll 

PQ/f 

rolf 

PQI! 

rslt 

rslt 

PO/f 

/JO/! 

/Is/t 

rQJf 

l/g/t 

PQJl 

rslt 

r9ll 

rolf - 

Units 

us/f 

relt 

Pelf 

asIt 

N/l 

PO/l 

rslt 

PO/f 

Pelf 

//9/f 

Poll 

Pelf 

PQll 

N/l 

PO/f 

r/Q/f 

rslt 

/Is/t 

PLJ/~ 

1/Q/f 

rslt 

P9/~ 

!&?I~ 

PQJf 

relt 

Pelt 

Pelf - 

Units 

PQlf 

PQJf 

PQlf 

rslt 

P%/! 

1/Q/f 

Pali 

roll 

PO/l 

IJO/1 

m/t 

PO/f 

roll 

PDlf 

/JQ/f 

PSI1 

r0Jl 

PDl~ 

P,8/1 

Pelf 

PO/f 

PQJf 

1/g/t 

1/9/i 

PDll 

roll 

IrOll - 

Units Units 

/JO/I 

PQll 

Pelf 

PO/l 

Ire/t 

PSI1 

PQJ! 

IJDll 

/JO/l 

PO/l 

IJQlf 

//Q/f 

Pelt 

PWf 

roll 

PQJf 

PQlf 

roll 

PO/i 

PQlf 

PQlf 

roll 

PO/~ 

roll 

IJO/, 

roll 

4, - 

Cont. 

0.050 

0.050 

0.050 

0.053 

0.050 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.53 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

1.0 
- 

flUal. 

U 

U 

U 

U 

U 

U 

U 

Ll 

U 

U 

U 

U 

U 

U 

ll 

U 

U 

U 

U 

U 

IJ 

U 

U 

U 

U 

U 

U 
- 

COM. 

0.050 

0.050 

o.osa 

0.050 

0.060 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.50 

1.0 

0.60 

0.50 

0.50 

0.50 

0.60 

1.0 

1.0 
- 

COW. 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.60 

0.50 

0.50 

1.0 

1.0 
- 

COIW. 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.60 

0.60 

1.0 

1.0 
- 

Cone. 

0.050 

0.050 

0.050 

0.050 

o.o!%J 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.60 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

1.0 
- 

Cone. COWG. 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.60 

0.50 

1.0 

1.0 
- 

PO/f 

PQI! 

rell 

YQJf 

roll 

PQJf 

PQJf 

ralt 

roll 

PO/f 

rol, 

PQlf 

rsl~ 

rslt 

ralf 

Pall 

PO/f 

IJolt 

P,9/~ 

m/1 

ral~ 

PDJ! 

PQ/f 

M/f 

PWf 

reli 

PQ/f - 

0.050 

0.050 

0.060 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.50 

1.0 

0.50 

0.60 

0.50 

0.54 

0.50 

1.0 

1.0 
- 11 - 





rooo5 ac Level c 

STl2SW 

STAl2SWOl 

Sample Delivery Group 

Sample No.: 

Locator: 

Data Sampled: 

Pesticide Organia 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC wndane) 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieidrin 

4,4,-DDE 

Endrin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’.DDT 

Melhoxychlor 

Endrin ketone 

alphaChlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Afoclor-1232 

Aroclor-1242 

Aroclor-1246 

ArOClor-1254 

k0cl0r.1260 

PBLK-Wl 

PBLKW~ 

12-11-90 

PBLK-W2 

PBLKW2 

PBLK-WI 

PBLKW3 

12-15-90 

ST09SWMS 

STASSWOlMS 

12-5-90 

STOSSWMSD 

STASSDOIMSD 

z-5-90 

COMA OlJel. Unite 

12-13-90 12-7.90 

OUSI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

Units 

/Q/f 

rail 

PQll 

IJQI! 

//g/l 

Pal, 

PQI, 

Palm 

Pa/l 

xl/~ 

PQI! 

PQ/f 

aell 

iJQ/l 

PQlf 

PQI! 

rsll 

rely 

PQl! 

PQll 

PQ/1 

rel1 

PQl! 

PQI! 

PQl1 

PQlf 

Ml1 - 

Uniu 

PQll 

IJQlr 

iJQl1 

Units 

N/l 

//Q/l 

rell 

PQ/l 

I/B/l 

Pall 

rel1 

rsll 

I&II1 

IJell 

Pelf 

m/l 

PQll 

PQl! 

reli 

/43/f 

/Jell 

/Ill/~ 

Pall 

rell 

iall 

PL7ll 

Ycill 

wall 

IJell 

rely 

relf - 

COtlC. 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.60 

1.0 

0.60 

0.50 

0.60 

0.50 

0.50 

1.0 

1.0 
- 

COW. 

0.060 

0.050 

0.050 

0.060 

0.060 

0.060 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.10 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

0.60 

1.0 

1.0 
- 

COW. 

0.050 

0.050 

0.060 

0.050 

0.050 

0.10 

0.10 

0.10 

0.10 

0.60 

0.10 

0.60 

0.50 

1.0 

0.50 

0.50 

0.60 

0.50 

0.60 

1.0 

1.0 
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Sample Delivery Group: TOO04 

ST0190 910190 ST0290 910290 ST029DRE ST029DRE STOW0 STOW0 ST94SO ST94SO ST0590 ST0590 

9TA1SUfl.9.l.OOl 9TA1SUfl.9.l.OOl 9TA2SlW.51.0101 9TA2S~0.51.0101 0TA29fll0.51.0101 0TA29fll0.51.0101 9TA29UO%O.SlO1 9TA29UO%O.SlO1 9TA4900.0.901 9TA4900.0.901 STA5SU&O.5fOl STA5SU&O.5fOl 

12.7.90 12.7.90 12.9.90 12.9.90 12.&80 12.&80 127.80 12.1-80 lb&SO lb&SO 12.cao 12.cao 

bm. Old. unita Cam. Owl. cam. PUd. unit* cant. PIId. cam. old. Units cala. PUd. 
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ma0 

9TA11SUl00401 

ST1290 VSLK.Sl 

WLK.91 

!.13.90 

ad. 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

WLK.92 

VBLK.SZ 

VBlK.93 

MLK-93 

!-n-so 

Plul. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

u 

U 

WLK-94 

VNLK.94 

44.90 

Purl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

afoaaoMa 

aT9Sao~a 

&n-90 

UWI. 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

12+30 

IhI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

l.1199 
- 

Puaf. 
- 

U 

U 

U 

U 

i 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12.saS 

ad. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

cone. 

1.300 

1,300 

1.300 

1.3w 

670 

1.300 

570 

070 

870 

870 

570 

070 

1.300 

870 

870 

1,300 

870 

870 

070 

870 

870 

870 

870 

the. 

10 

10 

10 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

6.0 

5.0 

10 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.G 

5.0 

can& 

1.700 

1.700 

l.lW 

1.700 

840 

1,700 

840 

84a 

840 

840 

840 

1,700 

WI 

840 

1,700 

840 

840 

840 

WI 

Go 

mm. 

13 

13 

13 

13 

8.0 

13 

8.0 

(1.0 

0.0 

8.0 

1.0 

6.0 

13 

8.0 

8.0 

13 

6.0 

8.0 

8.0 

0.0 

(1.0 

8.0 

0.0 

cow. 

13 

13 

13 

13 

8.0 

13 

8.0 

8.0 

0.0 

8.0 

8.0 

8.0 

13 

6.0 

8.0 

13 

6.0 

8.0 

0.0 

8.0 

6.0 

6.0 

8.0 

10 

10 

10 

10 
/: 

.,;i;;::. ,3j 

10 

5.0 

3.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

10 

5.0 

5.0 

' 5.0 

5.0 

5.0 

5Jl 

5.0 



:. 

SllLS0 

sTAf2SwO.ROI 

lt.b3@ 

VSUl.Sl 

WK.31 

l.13.90 

ad. 

U 

U 

U 

U 

U 

IJ 

II 

U 

U 

U 

U 
- 

VSLK.SZ 

VSlK.SL 

!.13.90 

Puol. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

VBLK-SI 

VBlK.SI 

WLK-S4 

VSlK.SI 

STOSSOMS 

STOWDMS 

STliSD 

STAllSLWXlO1 

2.G90 

Plml 

2.13.30 

aud. 

1490 

OWlI. 

12.b30 

ad 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

Pl!ol. 

U 

U 

U 

U 

U 

IJ 

U 

U 

U 

U 

U 
- 

Units cone. 

870 

570 

1.300 

1,300 

870 

570 

570 

070 

670 

870 

670 
- 

corn. 

5.0 

5.0 

11 

11 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

cm?. cam. mnc. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

6.0 
- 

cou. 

6.0 

6.0 

13 

13 

8.0 

8.0 

6.0 

6.0 

6.0 

3.0 

8.0 
- 

cow. 

6.0 

6.0 

13 

13 

6.0 

6.0 

0.0 

8.0 

5.0 

0.0 

8.0 
- 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

340 

349 

1,700 

1.700 

340 

349 

WI 

WI 

34 

I 
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03soAMs 

STASSUfO.O.QOlMS 

12.CSO 

0380AMS0 

STASSfW0.5lOlhlSO 

OflSOA 

LTASSDfOO.5lOlA 

VBLK.81 

VBLK-81 

sTO5SoMso 

3TO3SllMSO 

12SOA 

!-13.80 

Otd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

!-b30 

Pwl 

U 

U 

U 

U 

U 

U 

U 

U 

U 
E 

2.b90 

OUd. 

!.bSO 

Oml. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

12.630 

ad. units Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

cem. 

840 

840 

1,700 

1,700 

840 

340 

940 

bla 

540 

corn. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 

cow. 

5.0 

5.0 

13 

13 

8.0 

6.0 

6.0 

0.0 

5.0 

0.0 

6.0 
- 

cam. 

8.0 

6.0 

12 

12 

0.0 

6.0 

5.0 

9.0 

6.0 

mm. 

3.0 

6.0 

13 

13 

6.0 

6.0 

5.0 

6.0 

0.0 

12 

12 

25 

25 

12 

12 

12 

12 

12 

12 

12 
- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
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OOSOAMS 

STASSfW0.5l01MS 

12.5-30 

OWOA 

8.0 

e.0 

13 

13 

6.0 

6.0 

6.0 

6.0 

6.0 

0.0 

0.0 
- 

1280A 

STA128Qf00.5101A 

?!.b30 

ad. 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 
- 

VBlK.81 

VBLK.81 

!.13.80 

Qtnl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

YELK.82 

VBLK.82 

12-13.80 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

2.b30 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

mm. 

5.0 

5.0 

10 

10 

5.0 

5.0 

5.0 

6.0 

5.0 

5.0 

5.0 
- 

bm. 

12 

12 

25 

25 

12 

12 

12 

12 

12 

12 

12 
- 

cow. 

5.0 

5.0 

10 

10 

5.0 

6.0 

5.0 

5.0 

5.0 

5.0 

5.0 
- 
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STS4SD 

STA4SOl00.901 

STOSSO 

8lA!iSIJl’L0.801 

STOGSO sTo7sll 

STA7SflfO.Bl.OI0l 

sTolso 

STAlSflll.Ol.SlOl 

STWSD 

31A3sq00.5l01 

ST02SD 

STAzS~0.5-1.401 

12.590 

Od 

II 

u 

II 

IJ 

U 

U 

U 

IJ 

U 

U 

U 

u 

fJ 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

IL.590 

QUd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

1.5.90 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

u 

U 

U 

12.590 

amf. 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1 z.cIIo 

Old. 

12.590 

Ptml. 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12.190 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

1: 
-!- 

cam. 

380 

390 

390 

380 

1,800 

340 

1,sao 

300 

390 

380 

1.800 

380 

I.900 

1,800 

380 

380 

360 

380 

380 

1.800 

I.900 

380 

380 

cane. 

1,700 

1.700 

1.700 

1,700 

0.000 

1.700 

6,000 

1.7oa 

1.7Ml 

1.700 

8.000 

1,700 

S,OOO 

8.000 

1,700 

1,700 

1.700 

1.700 

1,700 

8.000 

8.000 

1,700 

1,700 

CaK. 

380 

380 

380 

390 

1.900 

380 

1.900 

380 

390 

380 

1.800 

380 

1,900 

1,800 

380 

390 

380 

390 

380 

1,800 

1.900 

390 

390 

cola% 

420 

420 

420 

420 

2000 

420 

2000 

420 

420 

420 

2000 

420 

200a 

2000 

420 

420 

420 

420 

420 

2000 

2000 

420 

420 

CaNi 

410 

410 

410 

410 

2000 

410 

2000 

410 

410 

410 

2000 

410 

2000 

2000 

410 

410 

410 

410 

410 

2.000 

2000 

410 

410 

c-me. 

400 

400 

400 

400 

2cuo 

400 

2000 

400 

400 

400 

2000 

400 

2000 

2000 

4aa 

400 

400 

400 

400 

2,000 

2000 

400 

400 

i 

lhc. 

380 

380 

390 

380 

1.800 

380 

1.600 

380 

380 

380 

1.900 

380 

1.600 

1.800 

380 

390 

380 

380 

380 

1,800 

1,900 

380 

380 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
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STMSD 

STA4SOibO.SlOI 

sTass0 

SfA5SWl.5101 

STOSSD 

STASSo(bOS)Ol 

fbm. 

1.7w 

3,000 

1.700 

I.700 

1,700 

1.7Oa 

1,700 

1.700 

3.300 

1,703 

1,700 

1.700 

1.700 

17,w 

I.700 

1.700 

1,700 

1.700 

1.7w 
- 

STO2SD 

sTA2sfl(o.cl.Olol 

12.590 

Pwl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

LTO3SD 

s1A3sw0.901 

cone. 

340 

1,900 

390 

390 

390 

330 

390 

330 

780 

380 

340 

380 

380 

300 

340 

390 

380 

380 

390 
- 

STOISD 

S1A180(1.01.!$01 

lbbO0 

l&ml. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

‘2.590 

Od 

2.530 2.bSO 
- 

Pd. 
- 

U 

U 

U 

U 

U 

U 
,. 
.’ .f 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

2.530 

Pwl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

bnc. corn. 

420 

mm 

420 

420 

420 

420 

420 

420 

64a 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 
- 

Cam. bm. 

410 

2000 

410 

410 

410 

410 

410 

410 

320 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 
- 

336 

l.Bw 

360 

380 

WI 

380 

360 

340 

790 

380 

330 

we 

380 

380 

3au 

380 

300 

390 

390 
- 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

100 

2wo 

404 

400 

400 

4w 

4oll 

&la 

ooa 

400 

4tla 

400 

MO 

4oa 

4aa 

400 

400 

400 

(00 
- 

390 

1,900 

380 

390 

380 

390 

.: .,3!..: 

380 

730 

380 

380 

380 

300 

360 

360 

360 

360 

380 

360 
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STASSDibO.901 

STOSSD 

8TASS0I0.0.901 

ST1080 STllSO STlZSD 

S1A12SMb0.901 SSLKOI 

‘.ICSO 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0 

U 

U 

U 

U 

U 

U 

U 

U 

12‘590 

oud. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12.130 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

12.7.30 

PUd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

2.7.90 

Pd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

2.740 

(Id 

U 

U 

U 

U 

U 

U 

11 

U 

11 

U 

U 

U 

U 

U 

0 

U 

U 

U 

U 

U 

U 

U 

U 

12.690 

PUSI. Units 

b&S 

mhfi 

Mfi 

Mprfi 

Mfi 

ahfi 

t-&o 

bllhfi 

Mncfi 

mhfi 

44lM 

Pshr 

Mlkfi 

Mfi 

mb 

Ma 

/Mfi 

mh 

rsho 

yBhu 

Pakl 

mho 

Mh 

Units 

Mfi 

Mncfi 

mM 

mh8 

Mhu 

Wa 

/aha 

mhfi 

.,J 

/aho 

mho 

mhfi 

#Ofi 

mfifi 

mhe 

Mfi 

i&s 

mhfi 

mho 

Psh# 

uhu 

i&u 

/aho 

cm. 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

420 

2,000 

420 

420 

420 

420 

420 

420 

tonc. 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

2000 

410 

410 

410 

410 

410 

410 

unitr 

Pas 

P&a 

Mhfi 

Mncfi 

Mu 

Pa& 

Pea 

MS 

mha 

mu 

Mlkfi 

Mlkfi 

#Ofi 

&a 

mha 

l&S 

hu 

Mncfi 

mho 

lrgho 

t&a 

mho 

Mhfi 

cane. 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

2000 

410 

410 

410 

410 

410 

fArits cow. 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

1.800 

330 

330 

330 

330 

330 

330 

cane. 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

2000 

410 

410 

410 

410 

410 

410 

bna. 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

2wo 

410 

410 

410 

410 

410 

410 

corn. 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

2000 

410 

410 

410 

410 

410 

410 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 



.‘. 

..:.. 
,, 
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Page 3 of 3 

Sample Dalius* Crow: TO004 

ac Level 0 

Sample No.: 

locatar: 

Stl080 STllSO st1250 

STAl2SOlbo.5lOl 

12-7.90 

STOSSO .sToJS,,A($ .:.’ 

42620MS 

sTo9SO 

StASSDW.5lO1 SSlKOl 

12.7-90 

lhl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 
- 

!.1430 

Pwl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

,2-&so 

IIUSI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 
- 

12.930 

ad 

2.aao 

Pual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

2.740 

Pual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
X 

oar. Smplsd: 

Unit8 

mhfi 

mo 

Mu 

mhfi 

mhfi 

Mnce 

mha 

mo 

mhu 

mha 

/aho 

mha 

ids 

lrghu 

Mh# 

mhfi 

f4~# 

mhfi 

whfi 
- 

aid. 

U 

U 

U 

U 

U 

U 

J 

U 

U 

u 

U 

J 

U 

U 

U 

U 

U 

U 

U 
- 

Dnc. Unitr cmc. Corn. S4mivnldis Omnict cam. 

330 

1.600 

330 

330 

330 

330 

330 

330 

870 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 
- 

cow. 

410 

2000 

410 

410 

410 

410 

410 

410 

820 

410 

410 

71 

410 

410 

410 

410 

410 

410 

410 
- 

cmc. 

410 

2000 

410 

410 

410 

410 

410 

410 

810 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 
- 

the. 

410 

2WO 

410 

410 

410 

410 

410 

410 

820 

410 

410 

a2 

410 

410 

410 

410 

410 

410 

410 
- 

410 

410 

410 

3,500 

410 

410 

820 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

420 U 

2000 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

040 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 
- - 

410 

2000 

410 

410 

410 

410 

410 

410 

820 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 
- 



‘. 
:.. 
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Pap 2 of 3 

Samnln Odivsw Croup: lOOll4 

nc Level D 

Sampfr No.: 

loc~loc 

L?SDA 

SlA12SiWl.S)O1A 

12.990 

03SD4MS 

STASSlM~O.S)OlMS 

IL-b30 

tlual. cow. 

410 

410 

410 

2aoo 

410 

2000 

410 

410 

410 

2000 

2000 

410 

410 

410 

410 

2000 
2.000 

410 

410 

u 

u 

IJ 

u 

U 

U 

U 

U 

u 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

‘, 

STO3SDMSO 

4262OM.W 

12.bSO 

09SOA 

SlA9SDlDO.S)OlA 

(29011 09SM 

STA9SW0.5lOlA 

12.bSO 

Pd. 

U 

U 

U 

u 

U 

U 

U 

U 

U 

IJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

2.991 

ad. 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

I.&90 

Purl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

cone. 
410 

410 

410 

410 

2000 

410 

2MM 

410 

410 

410 

2oUJl 

410 

2wo 

2000 

410 

410 

410 

410 

410 

2000 

2000 

410 

410 

tlud. 

U 

U 

U 

i 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

cmc. 
410 

410 

410 

410 

2000 

410 

2000 

410 

410 

410 

2000 

410 

2000 

2000 

410 

410 

410 

410 

410 

2.000 

2000 

410 

410 

bm. 

330 

330 

330 

330 

1.6W 

330 

1.600 

330 

330 

330 

1.800 

330 

1.600 

1,800 

330 

330 

330 

330 

330 

1.600 

1.800 

330 

330 

cane. 

410 

410 

410 

2000 

410 

2ow 

410 

410 

410 

2000 

2.000 

410 

410 

410 

410 

2,000 
2000 

410 

410 

Smivolrtilm Oqmics 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

! 



/- 



Page 1 of 2 

Sample Delivery Group: TO004 

(1C Level D 

Sample No.: 

locator: 

Date Sampled: 

Semivolatile Organicr 

phenol 

biil2Chlorosthyl)ethef 

Z-Chloroptwol 

1 ,3-Dichlorobenzene 

1 ,GDichlorobanrena 

6alzyl alcohol 

1 ,2-Dichlorobeflzsna 

Z-MdlYlPtil 

4-Methylphenol 

N-Nitroto-Di-n-propylamine 

Harchloroethsne 

NifrobenzeM 

ISOphWO~ 

Z-Nitrophsod 

2.4.Dimethylphaol 

Benzoic aed 

2,CDlcMoroPhaal 

1,2.4-Trichlorobenza 

Naphthlsna 

4Chloroanilins 

4Chloro-3-methylphenol 

2.MethylMPhthDlsns 

2.4.6.Trichlorophed 

2.45Trichlorophand 

2Chlc.mnaphthalenO 

2.Nitroaniline 

Dimtihylphthdate 

Acenaphthylwm 

3.NitreaniliVIa 

STASSD(O-O.S)OtMSD 

12.690 

cona. 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

2,000 

410 

410 

410 

410 

410 

410 

410 

410 

2,000 

410 

2,000 

410 

410 

410 

2,000 

aus,. 

U 

U 

IJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 



Pago 2 of 2 

Sample Delivery Group: TO004 

OC Levrl D 

Sample No.: 

Locator: 

Date Sampled: 

Semivolatile Organicc 

Acenaphthene 

2.4-Dinitropi-anol 

4-Nitrophanol 

Dibeofwan 

2,CDinitrotoluene 

Diethylphthlote 

4Chlorophenyl-phcmylstha 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-Nitrwdiphenylamina (1 I 

4-BromophsnyCphenylacha 

Haxa&lorobauae 

Penahlorophenol 

Phmwthraru 

Dl-c-butylphthalata 

fluo?anth 

Chrywna 

.:. .: ,.: ,. .‘.‘. . . . . . . . . :...: ..: ::: .A. ::...:.A: :,:::.:: : ::+:: : .: ..:;.>:.‘.:.‘.:. :::. . . ,, ,::::.: ..::.,,,. ,:,.. ., . . ,. .: .,.: ,.... . . .::,:.:::‘:; ::, :...: 

:.,;.;.: :,:;:..;. :..: ‘. : . . 
::::+ : : :c::::, ::;:.:: :: :: ,OgSDj&qS~i::;,‘i:[.+ i::;,)‘ii>$:;’ y; ;, c. 

. . :.:.I :. 2::. ;., :...: : . ...,. >.:...:. .; ., . . . . . ..: :.: : :.:.:.: :.. : ;.:.:.: 

STA9SO(9-0.5)OlMSD 

cone. 

2,000 

410 

410 

410 

410 

2000 

2,000 

410 

410 

410 

410 

410 

3,300 

410 

410 

920 

410 

410 

410 

410 

410 

410 

410 

410 

410 

410 

.6.90 

Pual. 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 



Sample Delivery Group: TOO04 

ac Level D 

Sample No.: 

Locator: 

Date Sampled: 

Inorganic 

Pluminum 

Antimony 

serium 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Coba-It 

Copper 

lrofl 

Lead 

Magnesium 

Manganese 

Metculy 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

._ 
STO4SD 

STA4SD(O-0.5101 

12-E-90 

_.. .__,. - 
STOPS0 

STAZSWOS-1 .OlOl 

12-6-90 

STOlSD 

STAlSD(l.O-1.5101 

12-7-90 

STOGSD 

STA6SD(O-0.5101 

ST07SD 

STA7SD(OS-1.0101 

ST05SD 

STA5SD(O-0.5101 

STO3SD 

STA3SD(O.6-I.0101 

12-6-90 ,2-E-9( 

QWI. 
.,.: :.:: . . .,:,:.. : 
..:;,:;;> 
;: ,)., :; : 

.;,‘y; 

U 

U 

U 

U 

U 

U 

U 

u 
7.::: i I; 

.. :: 

Ll 

u 

U 

U 

U 

U 

U 

U 

g& ;. 

U 

U 
s& 

12-6-g 

Qusl. 

::. 

U 

U 

U 

U 

U 

U 

U 

U 

u . . . . . ..:: 
.:s :.,,: 

..s;:;y 

U 

U 

U 

U 

U 

U 

U 

U 

U 

.‘.: ‘. i $$J 

U 

U 
,: “‘,, 5.1 
.lJJ 

- 

1 

Qud. 
: .;. : 
.:.:, 

. :..., 

U 

U 

U 

U 

U 

U 

U 

U 

..,.. 
. . . . . .‘:.. 

U 

u 

U 

U 

U 

U 

U 

U 

UJ x 

U 

U 

:,uJ 

.. .J 

COllC. 
7 

.:@5 -- 

9.4 

1.9 

1.7 

0.94 

0.94 

94 

+.7 .; 

1.9 

4.7 
.:. 

[,lB . . ..i..:; 

94 

1.9 

0.01 

7.5 

188 

0.87 

1.9 

94.0 

:;.,,j&~ .‘i 

.‘~~~~, ~ 

3.7 
: j i 
‘i’>>‘OJQ 

QuaI. 

::: :’ I- i.:..:. ,. 

U 

u 

U 

U 

U 

U 

” .:. 

U 

U 

.: .. 

:..:: 

U 

U 

U 

U 

U 

U 

U 

U 

$6;. 
$3; 

..: 

U 

$&j 
6 

Qual. Units 
- 

?QW 

mQ/kQ 

mQ/kQ 

w/kg 

fwFg 

m9/kg 

mg/ke 
. . . . . . ::::,: 

me&3 

m9lk-3 

mQ/kQ 

mQbQ 

mQFB 

m9hg 

ml@: 

ma/ks ::; . . . .. ,,:... 1 1 

‘m9%s 
- 

Unit* 

!!%:@j 

m/kg 

"'Q/kg 

mQFQ 

WFQ 

LItlit 
- 

WBQ 

-.k’Q/kQ 

mQ/=Q 

mQ/kQ 

mQ/kQ 

mgFg 

msFQ 

m9/kg 

$&!i 
:::. :. ..: 
i:@pQ 

mQFQ 

mQFQ 

“‘QhQ 

CWIC. 
‘. .., 

I*350 ::; 

11.1 

2.2 

2.1 

1.1 

1.1 

112 

T.7 

2.2 

5.5 

I.@0 ;:.;.i 

:::, 6.5 

112 
j ‘:: ,.: 
i 9.g 

09:: 

9.0 

224 

1.1 

2.2 

112 

2.1 
.:., < .... 

ii ‘1’ ,.. 

4.5 
- :: .:.: 
‘i ox. 

2.0 

2.0 

0.98 

0.98 

97.9 
. ..‘.. 

.:<I.: : ‘2.4. 

2.0 

4.9 
::....: 
:yjI? 

X@&.g 

97.9 
i .: . . . 

.::’ ..4.D . . . . . 
:; 
!i;..;- 0.6 
‘3x;. 

7.8 

196 

1.0 

2.0 

’ 97.9 

2.0 
““.: 

.::. 3.5’ 

3.9 
‘;: :p 

j . . . .‘&g 
__; 

CWlC. 
7 

?tP 
‘:. . . 

$4 

1.9 

1.8 

0.94 

0.94 

94 

1.9 

1.9 

4.7 

$38’ :. 
,.,.: ... 

i.1 

94 

1.9 

0.01 

7.5 

188 

0.90 

1.9 

94 
.:.. ..’ ‘: 

.1.g -: 

1.9 

3.7 

i 02s 
_I 

CCKiC. 
I . . . ,, .I ..,, 

24.3.. s,.. 

57.1 
:. ::: 

‘,‘I 88.3.‘:. 
. . . 

13.6 

5.7 

5.7 

xi;&& : 
“: ‘, :; ,... :. 

.I 26.9. .̂ :.. ,.... 

11.4 

,:;;;: 37.5 
.:.. ., :. : 

..‘3p3 
‘... ::,.: ;I 

sg:-. 

571 
.T... 

2i.02.. 

I 
‘. .. 0.15 :.. 

45.7 

1,140 

6.8 

mgFg 

mQFQ 

ma%4 

mQFQ 

w/kg 

mQbQ 

mgF9 

wF9 

mQFQ 

m9FQ 

mQFQ 

mQF9 
;:.:,,:;:.. .:/: 
allkg . . 

ml/kQ 

msFe 

nie;ncO 



Ssmple Delivery Group: TOO04 

QC Level D 

Sample No.: 

Locator: 

Date Sampled: 

Inorganic 

Aluminum 

Antimony 

Barium 

Arsenic 

E3ryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

CoPPer 

IfOf? 

Lead 

Magnesium 

Manganese 

M%PXF/ 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide 

=Td-- .-- ~.- _ 

ST1 1SD 

STAllSDlO-0.5101 

!-e-91 
- 

COilC. Qusl. 
- : I 

-173 :; 

8.8 U 

1.8 U 

2.1 U 

0.88 U 

0.88 U 

67.8 U 

1.8 U 

1.8 U 

4.4 U 
,. :.. x:. 

:‘~*.‘$i3 ;: ., / 

0.63 U 

87.7 U 
. ., . . . ,I 

t.+k$ : 
i 

0.01 U 

7.0 U 

175 U 

1.0 U 

1.8 U 

\ 07.7 U 
. :. ~. 

.‘: 2f :,.;; 
:.. .;. ..:.. 
?..W 

1.8 U 

3.5 U 
. ‘. .2.:.: :. 

0.34’ -w 
k 

me/b 

mWa 

mQlkQ 

melke 

mQFQ 

w/kg 

w/kg 
$&; 

m9FQ 

mefig 
$g 
: .,.,... 

meka 

mQhQ 

!!‘@Q . . :. .::.:.i &$$ 
:.:.> . . . . . . 

- 
STOSSD 

STASSDIO-0.5101 

12-S-90 

-- -_- 
‘:,,‘& 

I:. :::.’ ...;;;;.~Tos~p l,.. “’ 

STASSD(O-O.BlOl 

: 
,. STOSSDS :..’ 1. 

STA9SDIO.0.5101MS 

STlZSD . . r STlOSD 

STAlOSD(O-G.EIOl 

.’ :.. 

.. STOSSDO . . . . . . . I 

STA9SDfO-0.5)OlA STA12SD(O-0.5101 

12-s-90 

Unite 
7 

%J/ka 

w/b 

mQ/kQ 

mQ/kQ 

mgFg 

m9Fe 

mQFQ 

m3Fg 

msFg .:.. :: . . . . 
&-$ 

mg/kg 

w/k9 

maFii 

m9F9 

m9Fs 

!-6-9t 
- 

QUSI. 

: 

U 

U 

U 

U 

U 

U 

U 

U 

U 
.: 

.:.. 
: 

.: 

U 

U 

U 

U 

U 

U 

U 

U 

)-G 

U 

U 

UJ 
- 

3 12-e-9( 

COtlC. ausl. 

.&i ..;:,; ;,,;:g 
* :. .,.:.,. .::x:: .::: : : : 

10.6 U 

2.1 U 

2.2 U 

1.1 U 

1.1 U 

107 U 

2.1 U 

2.1 U 

5.4 U 
. . :..-. :,: ,: >.:, .::. 
.:& .. 1;. T$&g 

0.65 u 

107 U 

.:~;~{f;~pl;;. ykz 

0.01 u 

8.6 U 

215 U 

1.1 U 

2.1 U 

107 U 

Unit* 
_i 

:wl!!J ..:. . . 

unit* 

mQ/kQ 

mQ/kQ 

mQFQ 

Units 
Ij? 

.msiio 

m/kg 

mQ/kQ 

meh9 

mQ/kQ 

mQ/kQ 

mQ/kQ 

ma/kg 

me/h 

m9/kQ .,.. :.,.:’ 
me.& 

“‘Q/kg 

w/b 

+!Q 

me&k 

“‘QkQ 

“‘Q/kg 

mQhQ 

mg/kg 

mQ/kQ 

mO/kQ 

Units 
. . 

mg/ko 

mQ/kQ 

“‘Q/kg 

mQ/kQ 

mQlb 

mg/kg 

mg/k9 

mQ/kQ 

ma/kg 

mQ/kQ 
. . . .,. 

maikri 

me/kg 

mg/kg 

m/kg 

m9fkQ 

mQFQ 

.?.Q/kQ 

wii 

m/kg 

“Q,kQ 
‘1 

mgfkl 
- 

mQ/kQ 

mQ/kQ 

mQFQ 

m9F9 

wFa 

inBika 

mgFk3 

mQFQ 
j+.;.;:: 

:.w?!9 

ma/b 

m9/kQ 

'-"Q/kg 

"'Q/kg 

mQFQ 

meho 
g&y; 

w/M 

w/k9 ..::: y:':".$; Gfii 

- 

mQ/kQ _. _ 

wWg 

mg/kg 

w/kg 

mQ/kg 



Sample Delivery Group: TO004 
_- 

QC Level 0 

inoraanic II Cont. I Qusl. I Units II Cont. 

Aluminum 

Antimony 

Barium 

Arsenic 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

SilV8f 

Sodium 

Thallium 

Vanadium 

tnc 

Cyanide J[‘::‘-‘:‘.:‘:.,, --2.&::;;.Jf-:.. J j:i.mg/kg .‘/I.- .,.. u.u 

100 U mg/kg 94.5 

98.0 U mg/kg 7.5 

201 u mg/kg 189 

QUlll. 
,: ,.:. ,.) :. ..: :.: . 
:;::i jj,: c j::: 

u 

U 

U 

U 

U 

U 

U 

U 

U 

.;. 

U 

U 
:. ,. 

. 

U 

U 

U 

U 

U 

U 
/ .: ‘.. . . . 
Guj j,:/ 

. . :. 

U 

U . : ) : 
A& 

Units 
v 

.ppg i:; 

m/kg 

mg/kg 

w/b 

mg/kg 

w/kg 

mg/kg 

mg/kg 

~g)k& .,.... 

mg/kg 

ma/kg 

Hg/kg 

m/kg 

w/b 

mg/kg 
I: ; I:.:’ ::.i ::‘: :f ;: 
:.;$g/kg;. 

mg/kg 

mglkg ..:, .;.:, . . . : :. 
mgjky - 



rooo4 QC Level c 

STOlSD 

STAlSDll.O-1.5101 

Sample Delivery Grou 

Sample No.: 

Locator: 

fate Sampled: 

poeticida Organice 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (undane) 

Heptachlor 

AJdrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4.4’~DDE 

Endiin 

Endosulfan II 

4,4’-DDD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

alpha-Chlofdane 

gamma-Chlordane 

Toxaphene 

Amclor-1016 

Aroclor-1221 

Aroclor-1232 

PIocIor-1242 

koclor-1248 

&&+!2g 

Aroclor-1260 

ST02SD 

STA2SDf0.5-1.01 

Sf03SD 

STASSDfO-0.5101 

12-5-50 

STOBSD 

STASSDfO-0.5101 

STOSSD 

STASSDfO-0.5101 

STO’ISD 

STA7SD(O.5-1.0101 

:259(? 

STO4S.D 

STA4SDfO-0.5101 

12-s-YU 12-5-90 

Qual. 

U 

u 

U 

u 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 
- 

Unite 

m/kg 

/a/kg 

alkg 

lrdkg 

mQ 

/a/kg 

m/kg 

wFs 

Pcm 

rslkl 

M&l 

ml& 

Pcm 

m/kg 

Mlb 

&ml 

/a/kg 

mlki 

MFO 

Pme 

Pea 

P9Fg 

m/kg 

va/kcl 

m/kg 

vmg - 

COW. 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

19 

19 

19 

19 

19 

19 

19 

95 

19 

95 

95 

190 

95 

95 

95 

95 

95 

190 

190 
- 

COnO. 

9.6 

9.8 

9.0 

9.8 

9.8 

9.8 

9.0 

9.8 

20 

20 

al 

20 

20 

20 

20 

98 

20 

98 

98 

200 

93 

98 

98 

98 

98 

am 

zw 
- 
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e 

s . .z 
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i 
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’ 
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Sample Delivery Groq 

Sample No.: 

I nrrtnr 

Date Sampled: 

Pesticide Organia 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (mundane) 

iieptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4.4’~DDE 

Endrin 

Endosulfan II 

4.4’.DDD 

Endosulfan sulfate 

4,4’-DOT 

Methoxychlor 

Endrin ketone 

alphaGhlordane 

gamma-Chlordano 

Toxaphene 

Aroctor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

AIoclor-1246 

Aroctor-1254 

Aroclor-l2el 

OSSDA “‘-:::’ : > :.: 
ST~4’Fiknp--a.F;~oin 

12SDA 

STAl?iDin-fi S!Oli 

OSSDA 

~~STAi3dti(il-O.S!OlA .,... 

OSSDADL 
.. i ‘I .: 

STASSDfO-O.S!OiA 

12-5-90 L-5-90 

Oual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

ll 

U 

U 

U 

U 

U 
- 

12.5-90 

Qusl. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

1: 12-5-40 

QUd. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 
- 

Units 

PODS 

PoaFo 

mug/k9 

NSF9 

POFO 

POFO 

MFQ 
/aho 
POFO 
bag/k9 
PO/k9 
Polk9 
m/sFo 
PO/k9 
Po/kQ 
km9 
POFO 
PiIlk 
NSF9 
POFO 
Polk9 
robs 
POFS 
POFO 
POFO 
Polk9 
MFO - 

Unit* 

POFQ 

/Io/ko 

polka 

polka 

PSFO 

po/ko 

PO/k9 

Polk9 

POFO 

raF9 

&leFo 

mho 

Polk9 

POPS 

POFQ 

Iwo 

Poho 

Polk9 

km9 

mho 

#oh9 

PosFo 

M/k9 

MFO 

FOFO 

Pm9 

la/k9 - 

toa 

i.OW 

mm 
zoo0 
- 

Unit* 

lrsF9 

dko 

MFO 

la/k9 

alko 

alko 

Polk9 

POFO 

POFO 

PO/k9 

PM9 

PssFo 

/JOFQ 

Pee 

MFO 

km9 

PODS 

/a/kg 

Uniu 

PO/kg 

PO/k9 

po/ko 

Pm9 

POFO 

#OF9 

lag/k9 

POFO 

PO/k9 

No/k9 

Polk9 

talko 

MFO 

PO/k9 

Pm9 

PO/k9 

PO/k9 

PO/k9 

alko 

PoFe 

POFO 

POFO 

PO/k9 

PO/k9 

PO/k9 

PO/k9 

roF9 

IJllh 

m/k9 

Polk9 

NlPo 

mlko 

POFQ 

POFO 

PO/k9 

/a/kg 

Polk9 

lJxl/ko 

Polo 

POSFS 

PO/Q9 

Polk9 

Pog/lro 

POFO 

PO/k9 

aho 

w/k9 

MFQ 

PO/k9 

Wko 

POFO 

KllkQ 

m/kg 

PO/k9 

m/kg 
- 

Unit8 

Nofio 

IJQFQ 

PO/k9 

POFO 

M/kg 

POFO 

POFO 

POFO 

POPS 

who 

MFO 

Pm9 

PogFo 

POFO 

rolko 

POFO 

reF9 

POFO 

mg/ko 

MlkO 

I400 

PO/k9 

PM9 

Irolko 

.POncO 

PO/k9 

POFQ 

cone. 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

16 

16 

16 

16 

16 

16 

16 

80 

16 

80 

80 

160 

80 

80 

80 

80 

80 

160 

160 
- 



-. __ 

Ssmple No.: 

L:.2a:d;: 

Date Sampled: 

Pssdcida Organ&e 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC &in&n@ 

Heptachlor 

Aidrin 

Heptachlor epoxide 

Endosulfan I 

Dieldtin 

4,4’-DDE 

Endrin 

Endosulfan II 

4,4’-DOD 

Endosulfan sulfate 

4.4’-DOT 

Methoxychlor 

Endrin ketone 

alpha-Chlotdane 

gammaGhlordane 

Toxaphene 

AroclOr-1016 

Amclor-1221 

Aroclor-1232 

Aroolor-1242 

Aroclor-1248 

Pmclor-12.54 

Aroolor-1260 

Sample Delivery Group: 10004 QC Lsvsl c 

Cont. 

10 

10 

10 

10 

10 

10 

10 

IO 

20 

20 

20 

20 

20 

20 

20 

100 

20 

1w 

loo 

203 

loo 

iw 

100 

loo 

1W 

2w 

2w 
- 

12-6-90 

&ml. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

COtl.3. 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

16 

16 

16 

16 

16 

16 

16 

80 

16 

80 

80 

160 

80 

80 

80 

80 

80 

160 

160 
- 

QUSI. Unit8 

U Pm9 

U mP9 

U Pm9 

U la/k9 

U Pm9 

U POFO 

U m/kg 

U PO/k9 

U m/kg 

U m/kg 

U m/kg 

U m/kg 

U mlko 

U m/kg 

U m/kg 

U PO/k9 

U /a/kg 

U Irolko 

U lroF9 

U m/kg 

U NO/k9 

U MPG 

U .Wko 

U Polk9 

U Polk9 

U fig/kg 

U Polk9 
- - 

Cane. 

100 

loo 

loo 

loo 

100 

2w 

2co 

?m 

200 

1,ooO 

203 

1W 

l,ooO 

2,ooo 

1,000 

l,o@J 

l.ooO 

l,wO 

l,oM) 

2,aQ 

2,ooo 
- 

12-8-90 

Unita 

mP9 

PO/k9 

rolko 

dko 

M/k9 

POPS 

dko 

&lko 

PO/k9 

Mlko 

Pit/k9 

/a/kg 

No/kg 

dko 

POFO 

Polk9 

polka - 

42LX?O? 

-8-90 

QWI. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 
- 

/a/kg 

Pm9 

lo/kg 

bag/k9 

Irglko 

PO,g/kO 

m/kg 

polb 

@J/k9 

K7Po 

PO/k9 

PO/k9 

PO/k9 

PO/k9 

idko 

PO/k9 - 



! 
: 



.- 



e Delivery Group: TO004 QC Level C 

Sample No.: 

Locator: 

Date Sampled: 

Pesticide Organic6 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Undane) 

Heptachlor 

Atdrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4,4-DDE 

Endrin 

Endosulfan II 

4,4’-DOD 

Endosulfan sulfate 

4,4’-DDT 

Methoxychlor 

Endrin ketone 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Amclor-1264 

Amclor-1260 

Cone. 

10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 

20 

20 

20 

100 

20 

100 

100 

200 

100 

100 

106 

100 

100 

200 

200 

12-6-90 

Qual. 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

U 

U 

U 

U 

Unit6 

m/kg 

m/kg 

ug/kg 

ugfkg 

i&l/kg 

m/kg 

Irglkg 

uglkg 

/@/kg 

/a/kg 

uglkg 

rglkg 

rglkg 

ug/kg 

m/kg 

m/kg 

m/kg 

u!mll 

ug/kg 

us/kg 

ugfkg 

m/kg 

;,g/kg 

m/kg 

mlhl 

m/kg 

uo/ko 

12-13-90 

Cont. Qual. Unit6 

8.0 U uglb 

8.0 U m/kg 

8;O U m/kg 

8.0 U m/kg 

8.0 U m/kg 

8.0 U m/kg 

8.0 U m/kg 

8.0 U ug/kg 

16 U m/kg 

16 U m/kg 

16 U m/kg 

16 U ug/kg 

16 U i&g 

16 U ugfkg 

16 U m/kg 

80 U m/kg 

16 U m/kg 

80 U /@/kg 

80 U m/kg 

160 U m/kg 

80 U udkg 

80 U rgfkg 

80 u 

-L 

rW%l 

80 U /a/kg 

80 U m/kg 

160 U PQh 

160 U uo/ka 

12-6-90 

Cone. Qual. 

100 U 

100 U 

loo U 

100 U 

100 U 

200 U 

206 U 

200 U 

200 U 

1,m U 

200 U 

1,ooo U 

1,ooo U 

~,ooo U 

l,ooO U 

1,ooO U 

i,ooo U 

1,ooO U 

WQ U 

2,ooo U 

I 2.oMl U 

Unit6 

m/kg 

m/kg 

m/kg 

a/kg 

m/kg 

uglkg 

m/kg 

m/kg 

m/kg 

m/kg 
.&kg 
m/kg 
t&kg 
m/kg 
m’kg 
m/b 
uglkg 
m/kg 
m/kg 
m/kg 
INI lka 

Cone. 

100 

100 

100 

12-6-90 

Qual. 

U 

U 

U 

U 

U 

U ug/kg 

Unit6 

m/kg 

m/b 

ug/b 

/@/kg 

m/kg 

uglkg 

uglkg 

m/kg 

w/kg 

m/kg 

uuglkg 

/a/kg 

ugfkg 

m/kg 

ug/kg 

us/kg 

m/kg 
1 us/kg 



APPENDIX D 

DISCHARGE CALCULATIONS AND CROSS SECTIONS 



PROJECT #As whJfr+j h/d '- 

f. 

F---x 

FORM 00.01 REV. 4/at ECJoRCANCoI 



3 

FORM 00.01 REV. 4/81 E.CJOF?DANCo. 



I PROJECT 

r”^- 

. . 

2.0 
Tw 

6.0 
p.0 

/a. 0 
IL. 0 
jY.0 
I 6. 0 

12. 0 

Cl 
I.3 * 

z.8 . 
so. 
6-Z. 
7. f. 
p. 0 * 

FORM 00.01 REV. 4/81 ECJCx7DANCoI 



JO% NO. 
6J-i!M - 01 

.., 
,-’ 

. 
‘.:. 

._. 

FORM 00.01 REV. 4/81 ABB Environmental Services, Inc. 



S 

FORM OO.Ol REV. 4/M ABB Environmental Services, Inc. 



o.+JC . 
0.9s’. 
0.r ’ 

0 

FORM 00.01 REV. */II ABB Environmental Services, Inc. 



s4- 
z-7. _ 
2.2 ' 
0. 6 ' 
/.r- 

FORM 00.01 REV. $&)I ABB Environmental Services, Inc. 



0.6 d VW}- 

J 

/ 

0 
2.70 

z-70 
2. 76 
2. rd 
2.4s’ 
2-u 

2-r s- 
2.00 
z-r 0 
/- f 0 

2. lu- 
/. 7J- 

J 

1. b4 

/- ?9 

J 24’ 

J 

J 
/. 7Y 

J 

J I. 2.8 

_- 

FORM 00.01 REV. d/al 
ABB Environmental Services, Inc. 
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& . 
23% 
30.r - 
42-3 l 

39-B l 

4d.9 - 

3/-t- 

14-8 - 
%4-O - 
23.1 - 
PfJ l 

. P9.6 ’ 

5-y ’ 

FORY 00.01 REV. 4/el ABB Environmental Services, Inc. 



0 
o. 6\- 

1. ‘I 
z.4 
3 .CY 
7-r-3 

t-9 
Z- S-- 
3 -0. 
2* I? 
2- c 
r-8 
007 / 

0 

FORM 00.01 REV. 4/81 ABB Environmental Services, Inc. 
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FORY 00.01 REV. 4/8l ABB Environmental Services, Inc. 
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