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1.0 Introduction _ 

This report provides a summary of activities performed during the implementation of the Closure 

Activities Work Plan, Building 1601, Ravenna Army Ammunition Plant, Ravenna, Ohio (IT 

Corporation [IT], 1998). Closure activities at Building 1601 were conducted by IT under a 

Preplaced Remedial Action Contract (PRAC) with the U.S. Anny Corps of Engineers (USACE), 

Louisville District. Full-time field oversight of the project was provided by Mr. Fred Tschop for 

the USACE. Site-specific activities began on August 26, 1998 and were completed on 

September 21, 1998. Overall, closure activities involved removing miscellaneous debris 

(wooden pallets, refuse drums, and loose dirt and dust) from the building, sampling soils beneath 

the floor slab and around the building's exterior, and decontaminating the interior of the building. 

Rinsate samples were collected after completing the interior decontamination; these samples, 

along with the subsurface soil samples and debris samples, were analyzed for low level explosive 

compounds, several metals, and cyanide. The remainder of this report presents detailed 

information concerning closure activities conducted at Building 1601, including the handling and 

disposition of investigation-derived wastes (IDW) and the discussion of sample analytical results. 

All substantive work was performed as outlined in the August 1998 closure activities work plan 

(IT, 1998) and in accordance with the approved October 1997 Revised Closure Planfor the 

Container Storage Unit (Building 1601) Hazardous Waste Treatment Unit (Science Applications 

futernational Corporation [SAlC], 1997). Detailed descriptions of closure activities are provided 

in the closure activities work plan. Minor amendments to the approved plans are detailed herein. 

1.1 Facility Description 

The Ravenna Anny Ammunition Plant (RVAAP) is located in northeast Ohio, approximately 20 

miles east of Akron near the city of Ravenna. The installation covers approximately 21,419 

acres, and is 11 miles long and 3.5 miles wide. The facility is located within Portage and 

Trumbull counties as shown on Figure 1-1. Ordnance production activities at RVAAP began in 

August of 1940. During its operation, the primary purpose of RVAAP was to load explosives 

into medium and major caliber artillery ammunition, bombs, mines, fuses, boosters, primers, and 

percussion elements. Land use surrounding the facility is primarily agricultural with sparse 

private residence. RVAAP is currently classified as an inactive facility. 

o Originally, RVAAP was divided into two separate units; one unit is designated as the Portage 

Ordinance Depot, with its primary mission being storage activity, while the other, designated as 

KN/41 44/crl 6Ol/CRI 6OI.WPDI02-05-99(1 1:12 am) 1 
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the Ravenna Ordnance Plant, has a primary mission of munitions loading. Over the years, 

RVAAP has handled and stored strategic and critical materials for various government agencies, 

as well as received, stored, and maintained the capabilities to load, assemble, and pack military 

ammunition. Currently, these operations are inactive. 

1.2 Site Description 

The RVAAP facility operated a Resource Conservation and Recovery Act (RCRA) storage 

facility identified as Building 1601, which is located just off D Road in the central portion of the 

Base (Figure 1-2). Building 1601 consists of a 440-square foot structure constructed entirely of 

concrete (Figure 1-3) (Appendix A, Photo 1). The structure was previously covered by soil. 

Available as-built drawings indicate that the floor of Building 1601 is constructed on 3.5 feet of 

fill material. 

Building 1601 was used as a RCRA storage facility beginning in March of 1984. This facility 

was used in conjunction with RVAAP's demilitarization by open ground burning, and open 

detonation of munitions. Dry ash material generated from the open burning was placed into 55

gallon drums and stored at this facility. Fifty-five-gallon drums of dry spent activated carbon 

used to treat explosive-contaminated water were also stored at Building 1601. According to 

available information, the drums were stored on pallets and stacked three-high. Storage activities 

ofRCRA waste at Building 1601 were discontinued in April 1994, although several wooden 

pallets and one drum containing general refuse (newspaper, cardboard, plastic six-pack rings, and 

unused glass amber bottles) and labeled "trash" were still stored at the facility when closure 

activities began. 

o
 
KN/4144/cr160lICR1601.WPDI02-05-99(11 :12 am) 2 



mcroft 05 FEB 991 STARTING DATE: 2/5/99 DATE LAST "EV.: <I DRAFT. CHCK. BY: C. TUMLIN INITIATOR: C. WALLACE DWG. NO.... \775574es.016 

c: \it\ds\civil\ 77 55 74es.016 10:17·351 DRAWN BY: M. CRAFT DRAWN BY: ~ ENGR. CHCK. BY: PROJ. MGR.:C. SHAFER PROJ. NO.:775574 

, 
.' -.---10 .,:.~. 

.....~ 

". 

'>-.> 
.~~. 

'~'">~ .
 
.~
 

~ 

OJ. 

..,.,""., 
..... ~~..<.:: • : ·,,::::, .. :,<, ,·,:::: .. ,i,'i, ,::··..':,::::, • , ': , ',., :: ..".•• > ::, ,..:. 



....., 

SCALE: 
I 
o 2000 4000FEET 

FIGURE 1-2 
SITE LOCATION 
BUILDING 1601 

U. S. ARMY CORPS OF ENGINEERS 
NASHVILLE DISTRICT 
RAVENNA ARMY AMMUNITION PLANT 
RAVENNA, OHIO 

rn INTERNA TlONAL 
TECHNOLOGY 
CORPORA TlON 



TOP VIEW 

1------22'---------1 

2 )' 

>
lD >

lD 
/ I 

'" <J:I: 
<J 

t

'" <J 
:I: 
<J ~i CONCRETE \ , 

\ 
'. 

~ 
a: o 

~ z w ___y...L---'--/_/ 
ENTRY 

'----'-. ._ 

GRAVEL ROAD 

FROt'H VIEW 
«) 

0> J

~ ~ 
-.. a: 
<0 

w 
I
<{ 

o 
o 
Z 
;::: 

~ 
J
(/\ 

<J 

:E 

>
lD 

Z 

~ 
a: 
Cl 

/ I~ 
IT 
N 

FIGURE-:-=!-1-~3=_=_=-----
BUILDING 1601 

N 
IS> 
IS> 

u1 
W.. .... U.S. ARMY CORPS OF ENGINEERS 
LD 
LD NASHVILE DISTRICT 
.... .... RAVENNA ARMY AMMUNITION PLANT 
/' 
...J RAVENNA, OHIO 
> 
U SCALE: 

I
L.. 
<I
a: 

/' 
lJ) 

Cl 
/' 
I

/' 

~ 
o 10 20 FEET (Ii INTERNATIONAL 

TECHNOLOGY 
CORPORATION 

~ U 



2.0 Closure Activities.	 _ 

The following closure activities were performed at the Building 1601 site: 

•	 Removal and containerization of debris found within Building 1601 (wooden 
pallets, refuse drum, rodent droppings, and loose dust and dirt) 

•	 Decontamination and removal of the temporary scales located within Building 1601 

•	 Installation of soil borings both within and around the surrounding exterior of 
Building 1601 for the collection of soil samples for chemical analysis 

•	 Removal from the interior surfaces of the structure any observed staining or other 
types of demarcation that could be indicative of contamination 

•	 Decontamination of the interior of Building 1601 by high-pressure wash and rinse 

•	 Collection of confirmatory rinsate samples for chemical analysis 

•	 Collection, characterization, and disposal of lOW generated during the previously 
listed activities. 

2.1 Facility Preparation 

Prior to initiating sampling and decontamination activities, the wooden pallets, refuse drum, and 

loose dirt were removed from the building and containerized or staged for later disposal 

decontamination and/or destruction, as appropriate. The wooden pallets were cut into small 

pieces and placed in lOW drums. Trash and debris in the refuse drum were removed and placed 

into another lOW drum. The loose dust and dirt on the floor of the building were collected by 

sweeping and vacuuming the material into drums. Inhalation of airborne dust from the sweeping 

action was prevented by spraying a light mist of potable water over work surfaces and by workers 

wearing fiber dust masks. lOW drums were staged close to the building. Once the lOW material 

was containerized, a composite sample was collected for disposal criteria. lOW sampling and 

analysis is discussed in Section 2.4. 

2.2 Soil Sampling Procedures 

Nine soil borings were installed at Building 1601. Soil samples were collected for chemical 

analysis to determine if contaminants were released into the surrounding environment through 

cracks in the concrete floor slab. According to the work plan (IT, 1998), four borings were to be 

installed within the interior of the building. After mobilization to the site, appropriate interior 

KN/41441crl60I/CRI60LWPDI02-05-99(11:12 am)	 3 



sampling locations were detennined by a representative of the Ohio Environmental Protection 

Agency (OEPA), with concurrence by RVAAP and IT representatives. These individuals 

visually inspected the floor for staining or cracks that could be indicative of possible contaminant 

migratory pathways. Although no visible staining was seen, several cracks in the concrete slab 

were found. To adequately sample these potential contaminant pathways, the OEPA 

representative directed the USACE and IT to increase the number of sampling locations inside 

Building 1601 from four to six (Figure 2-1). 

Three soil sampling locations were identified around the exterior of Building 1601. The revised 

closure plan (SAlC, 1997) required only two exterior soil sampling locations; however, it was 

detennined before preparing the work plan (IT, 1998) that three locations would better represent 

potentially contaminated areas. The three exterior soil samples locations were located as shown 

on Figure 2-1. 

Soil samples from locations within Building 1601 were collected by coring through the concrete 

slab using an electric coring machine with a diamond/carbide tipped core barrel (Appendix A, 

Photo 2). To prevent possible contaminant migration from the concrete surface to the 

subsurface, water was not used to cool the coring bit. The concrete slab was measured at 

approximately 8 inches thick, with approximately 2 inches of sub-base material. After removing 

the concrete core and backfill material, a decontaminated stainless-steel hand auger was 

advanced to a depth of 6 inches below the first soil encountered. Table 2-1 summarizes the 

sample depths and soil descriptions for each of the soil borings for Building 1601. Soil retrieved 

from the auger was placed in a clean stainless-steel mixing pan and homogenized before being 

placed into sample containers. 

Soil borings completed along the exterior of Building 1601 were also installed using a clean 

stainless-steel hand auger. Each of the three exterior sampling locations were prepared by first 

clearing the surface area of loose debris. Photo 3 of Appendix A shows one exterior sampling 

location. For each of the three sample locations, a three-point composite sample was obtained at 

each location by augering to a depth of approximately 6 inches at three spots approximately 

representing the corners of a small equilateral triangle. Soil from each of these three points 

comprised an exterior sampling location. Material was placed in a clean stainless- steel mixing 

pan and homogenized before being placed into sample containers. All soil sampling and mixing 

tools were decontaminated in accordance with the work plan (IT, 1998) between sampling 

locations. All soil sampling methods and procedures, including sample homogenization, were 

accomplished in accordance with the work plan. 

KN/4144/crl60lICRI60I.WPD/02-05-99(J 1:12 am) 4 



..,. 
tSi 
vi 
w .... ..,. " 
"- If)

In If)
 

In " 
~ "
/' ..
 
3 a 
2 Z 
<i ...., 
;;= [i! 
o Cl. 

w 8:. 
';i ~ 
-' I
</. (/) 
;;= U 
U .. 

0: 
0: 0 
a :< 
f-« ....,
;:: a 
~ [ 

w 
';i 

-' -' 
<i. </.
I ;;= 
o U 
>
[I) >

[I) 
yu y
I U 
U I 

U 
f 

~ f3 
0: Z o w 

R5105 
> 
w ~ 0: 

f- >
~ [I) 

-' Z 
w ;;= 
f- « « 0: 
o 0 

<Xl 

'" N " o -' 
" 

I
</.

w 0 
f« 
o 

>o [I) 

~ 
f- Z 

!i ~ 
f- 0:
 
Vl 0
 

(["l <Xl 
N rr 

"- > 
lSI 0 

Z 
('") 

rr 
<Sl 

LEGEt',m: 

..,. ~ R5100 SOIL 
<Sl AND
vi 
W..,. 
"
(["l
 
(["l
 

" 
" 
/'
 
...J
 

> SCALE:U 
/' 
If) ~--Miiiiijo 

-' f
-' 

/ ' o 10 
<I: /' 

~uL-_-------------------------------""'" 

TOP VIEW 

Ir-------22·------1 

~ R5107 

~ R5100 R5102~ 

R5104 
~ ~ R5106 

~ ~ ~R5111 
R5110

R5101 

/ I I r I 

CONCRETE
 
ENTRY
 

GRAVEL ROAD 

FIGURE 2-1 
BUILDING 1601 

BORING LOCATION SOIL BORING LOCATIONS 
SAMPLE NUMBER 

U.S. ARMY CORPS OF ENGINEERS 
NASHVILE DISTRICT 
RAVENNA ARMY AMMUNITION PLANT 
RA VENNA, OHIO 

IE INTERNATIONAL 
TECHNOLOGY

20 FEET CORPORATION 



() ""'.'....~  '-J 
Table 2-1
 

Soil Sample Information
 
BUilding 1601 Site
 

Ravenna Army Ammunition Plant, Ravenna, Ohio
 

Sample Sample Sample Sample . 
Number Location Date Depth8 Sample Description 

R5100 Interior 09/11/98 0.8 -1.25 Dry sandy clay, with 2-inches of black organic material 

R5101 Interior 09/11/98 0.8 - 1.25 Dry sandy clay, 2-inches of black organic material, and few thin roots and pebbles 

R5102 Interior 09/11/98 0.8 - 1.25 Dry sandy clay with a few small pebbles 

R5103 Interior 09/11/98 0.8 -1.25 Field duplicate of sample no. R5102 

R5104 Interior 09/02/98 0.8 -1.25 2-inches black organic material with tan sand and small quartz pebbles 

R5105 Exterior 09/02/98 0.0 - 0.5 None given 

R5106 Exterior 09/02/98 0.0 - 0.5 None given 

R5107 Exterior 09/11/98 0.0 - 0.5 None given 

R5110 Interior 09/11/98 0.8 - 1.25 Dry sandy clay 

R5111 Interior 09/11/98 0.8 -1.25 None given 

8Depth of sampled interval given in feet below top of concrete slab for interior samples and below top of ground surface for exterior samples. 

KN\4144\CR1601\Moretabs\1601 Table 2-1\218199\2:17 PM 



After completing the soil sampling effort, each of the six sample locations within Building 1601 

was filled using a bentonite powder slurry to within approximately 2 inches of the concrete slab 

surface. The remaining annulus was filled with concrete to its original grade. Also, all cracks in 

the concrete floor were sealed with a flexible caulking compound to prevent possible migration 

of contaminated liquids during decontamination efforts. Exterior soil borings were also 

backfilled with a bentonite slurry and capped with native soil at each location. 

2.3 Building Decontamination Procedures 

The interior walls, ceiling, and floor of Building 1601 were triple-washed and rinsed using a 

high-pressure detergent wash (a minimal amount of detergent was used to facilitate the treatment 

of generated liquid waste). Prior to decontamination activities, the floor and floor joints were 

covered with plastic sheeting to prevent the migration of potentially contaminated liquid through 

any remaining openings. A temporary dike was constructed along the doorway entrance to 

ensure that all generated waste was kept within Building 1601. As the interior of the walls and 

ceiling was cleaned, the liquid spray collected onto the plastic sheeting on the floor. Sorbent 

material, along with brooms, squeegees, and a wet/dry vacuum, were used to collect the excess 

liquid. Once the ceiling and walls were decontaminated, the plastic sheeting was removed and 

the floor of Building 1601 was decontaminated in similar fashion. 

The portable metal floor scale, historically used to weigh drums stored at Building 1601, was 

triple-washed similar to the interior of Building 1601. After cleaning the scale, Base personnel 

determined that it was probably not in working order and the scale was scrapped. 

After initial decontamination activities were completed at Building 1601, the floor cracks and 

joints were reinspected for structural integrity and for the presence of any remaining contamina

tion. The inspection did not reveal any a visible potential for further contamination. 

A final rinse of the building was conducted to collect rinsate samples to confinn that Building 

1601 was adequately decontaminated. The final rinsate samples were randomly collected from 

the interior walls, ceiling, and floor surfaces of the building by pouring American Society for 

Testing and Materials Type 1 water from its original container over randomly selected surface 

features and collecting a portion for chemical analysis. Results from the final rinsate samples are 

discussed in Section 3.2 and are compared to the approved perfonnance standards (Table 2 of the 

revised closure plan [SAle, 1997]) to determine the adequacy of decontamination efforts. 

KN/4144/crl601JCRI601.WPDI02-05-99(11:12 am) 5 



(J 2.4 Investigation-Derived Waste Handling Procedures 

Waste material generated during the activities conducted at Building 1601 include the demol

ished wooden pallets, contents of the refuse drum (newspaper, cardboard, plastic six-pack rings, 

and glass bottles) , loose dust and dirt from sweeping/vacuuming the floor, plastic sheeting used 

to divert over-spray during pressure washing, personal protective equipment (PPE), and excess 

water from the pressure washing/decontamination process. Solid-phase IDW was placed in 

drums, which were staged close to the building. Liquid-phase IDW was containerized in a 

polyethylene tank, also staged at the site. Wooden pallet scrap was containerized in six 55-gallon 

drums; refuse, dirt, PPE, and plastic sheeting required three drums; and 600 gallons of waste 

water was generated. Representative samples of both the solid and liquid IDW were collected for 

analyses to assist in determining final disposal methods. IDW sampling results are discussed in 

Section 3.3. 

KN/4144/crl60IICRl60I.WPDI02-05-99(11:12 am) 6 



3.0 Analytical Results -------------

The following sections provide and discuss the results of the analytical sampling conducted at the 

Building 1601 site. The sampling program at this site consisted of investigatory soil sampling 

beneath and around the structure, decontamination process confirmation sampling, and waste 

disposal characterization sampling. Building 1601 samples were submitted to be analyzed for 

explosive compounds, target analyte list (TAL) metals, and cyanide. Table 3-1 provides a listing 

of constituents of concern for Building 1601, by the different analytical groups (explosives, TAL 

metals, and cyanide) for which samples were tested. In addition, OEPA-defined performance 

standards to which rinsate samples are compared are provided in Table 3-1. All certificates of 

analysis for Building 1601 sampling are provided in Appendix B.1. 

Data validation summary reports are presented in Appendix C. These data validation summary 

reports were prepared by Griffin-Schruers, Inc. using the U.S. Environmental Protection Agency 

(EPA) National Functional Guidelines (EPA, 1994, 1993). The reports summarize the overall 

data findings as defined during the Level ill data validation effort. The qualifiers applied to the 

data are incorporated into the summary tables in this chapter of this closure report and can also 

(J be reviewed in the analytical summaries presented in Appendix B.2. 

3.1 Soil Sampling Results 

A total of nine composite soil samples were collected at the Building 1601 site: three from 

surface soils surrounding the building and six from ~ubsurface soils beneath the building's 

concrete floor. The soil samples were analyzed for TAL metals, explosives and cyanide. Perfor

mance standards have not been defined for soil samples; however, preliminary facility-wide 

background concentrations (FWBC) for metals have been proposed. A summary of analytical 

results for the nine soil samples, along with applicable preliminary FWBC, is provided as Table 

3-2. Of the seven TAL metals for which results are available, silver was the only metal not 

detected in any soil sample. Arsenic was detected at concentrations below the preliminary 

FWBC in all nine samples, with a maximum concentration of 14.6 milligrams per kilogram 

(mglkg). Barium was also detected in all nine samples below the preliminary FWBC of 222 

mglkg. The maximum concentration was 145 mglkg. Cadmium was detected in four of the nine 

samples at a maximum concentration of 3.3 mglkg. Cadmium was not detected in facility-wide 

background samples. Both chromium and lead were detected below their respective preliminary 

FWBC in each of the nine samples, with maximum concentrations of 15.8 and 53.4 mglkg, 

respectively. For comparison purposes, U.S. Environmental Protection Agency (EPA) Region 9 
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Table 3-1
 

Analytical Class and Specific Constituents of Concern
 
Building 1601 Site
 

Ravenna Army Ammunition Plant, Ravenna, Ohio
 

Analytical Class 

EXPLOol V 1;;;0 

TARGET ANALYTE 
LIST METALS 

CYANIDE 

Notes: 

OEPA 
Performance 

Analytical Parameter Standard 
(mQ/l) 

2,4-Dinltrotoluene 1.0 
2,4,6-Trinitrotoluene 1.0 

RDX (Cyclonite) 1.0 
HMX (Homocyclonite) 1.0 
1,3,5-Trinitrobenzene 1.0 
1,3-Dinitrobenzene 1.0 

Tetryl 1.0 
Nitrobenzene 1.0 

2,6-Dinitrotoluene 1.0 
o-Nitrotoluene 1.0 
m-Nitrotoluene 1.0 
p-Nitrotoluene 1.0 

Aluminum 1.0 
Antimony na 
Arsenic 0.75 
Barium 1.0 

Beryllium na 
Cadmium 0.075 
Calcium na 

Chromium 1.0 
Cobalt na 
Copper na 

Iron na 
lead 0.75 

Magnesium na 
Manganese 1.0 

Mercury 0.03 
Nickel na 

Potassium na 
Selenium 0.75 

Silver 1.0 
Sodium na 
Thallium na 

Vanadium na 
Zinc 1.0 

Cyanide na 

Ohio Environmental Protection Agency (EPA) references the OEPA Closure Plan Review Guidance.
 
mg/l - Milligrams per liter.
 
na - Not available; performance standards not established.
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Table 3-2 

Analytical Summary for Soil Samples 
Building 1601 Site 

Constituents of Concern 
Ravenna Army Ammunition Plant, Ravenna, Ohio 

(Page 1 of 2) 

Sample Number: R5100 R5101 R5102 R5104 R5105 
Sample Location: 81601CS001 81601CS002 81601CS003 81601S004 81601S005 

Analvte FW8GI81 Units Interior Interior Interior Interior Exterior 
Arsenic 15.4 mg/kg 14.3 J 12.7 J 8.7 J 14.6 10.5 
Barium 222.0 mg/kg 82.2 J 77.6J 145 J 73.8 32.8 
Cadmium NO mg/kg 3.3 J 1.4 J 0.59 UJ 0.69 0.54 U 
Chromium 17.4 mg/kg 15.8 J 13.2 J 15.7 J 13.7 10.6 
Lead 66.5 mg/kg 53.4 J 32.6 J 9.5 J 29.8J 9.4 J 
Mercury 0.05 mg/kg 0.12 UJ 0.028 J 0.037 J 0.03 J 0.03 J 
Silver NO ma/ka 1.2 UJ 1.2 UJ 1.2 UJ 1.1 U 1.1 U 
2,4-0initrotoluene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
2,4,6-Trinitrotoluene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
ROX na rna/kg 0.50 UJ 0.50 UJ 0.50 UJ 0.07 J 0.50 U 
HMX na mg/kg 0.50 UJ 0.50 UJ 0.50 UJ 0.5 U 0.50U 
1,3,5-Trinitrobenzene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
1,3-0initrobenzene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25U 0.25 U 
Tetryl na mg/kg 0.65 UJ 0.65 UJ 0.65 UJ 0.65 U 0.65 U 
Nitrobenzene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
2,6-0initrotoluene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25U 0.25U 
O-nitrotoluene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
M-nitrotoluene na mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
P-nitrotoluene na ma/ka 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
Cyanide na ma/ka 0.58 UJ 0.58 UJ 0.99J 0.57 U 0.54 U 
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Table 3-2
 

Analytical Summary for Soil Samples
 
Building 1601 Site
 

Constituents of Concern
 
Ravenna Army Ammunition Plant, Ravenna, Ohio
 

(Page 2 of 2) 

Sample Number: R5106 R5107 R5110 R5111 
Sample Location: B1601S006 B1601CSOO7 B1601CS010 B1601CS011 

FWBG(8)Analyte Units Exterior Exterior Interior Interior 

Arsenic 15.4 mg/ka 12.1 8.5 J 11.4 J 14.4 J 
Barium 222.0 ma/ka 38 44.9 J 58.9J 77.5 J 
Cadmium ND ma/ka 0.55 U 0.61 UJ 0.59 UJ 0.81 J 
Chromium 17.4 mg/kg 11.2 10.2 J 11.8 J 12.6 J 
Lead 66.5 mg/kg 11.5 J 10.8 J 27.7 J 22.8J 
Mercury 0.05 ma/ka 0.034 J 0.038 J 0.039 J 0.027 J 
Silver NO ma/ka 1.1 U 1.2 UJ 1.2 UJ 1.1 UJ 
2,4-0initrotoluene na ma/ka 0.25U 0.25 UJ 0.25 UJ 0.25 UJ 
2,4,6-Trinitrotoluene na mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
ROX na mg/kg 0.50U 0.073 J 0.50 UJ 0.50 UJ 
HMX na mg/kg 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ 
1,3,5-Trinitrobenzene na mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
1,3-0initrobenzene na mg/kg 0.25 U 0.024 J 0.25 UJ 0.25 UJ 
Tetryl na mg/kg 0.65 U 0.067 J 0.65 UJ 0.65 UJ 
Nitrobenzene na mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
2,6-0initrotoluene na mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
O-nitrotoluene na ma/kg 0.25 U 0.14 J 0.25 UJ 0.25 UJ 
M-nitrotoluene na mg/ka 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
P-nitrotoluene na ma/ka 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
Cvanide na maiko 0.55 U 0.61 UJ 0.59 UJ 0.57 UJ 

(a) FWBG=Preliminary Facility-Wide Background Concentrations
 
8 - Compound was detected in the associated blanks at a level that has contributed to the overall result.
 
J - Concentration detected should be considered an estimated concentration.
 
U - Not detected.
 
na - Not applicable.
 
NO - Not detected.
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preliminary remediation goals for a residential scenario are 38.0, 210, and 400 mg/kg, respec

tively, for cadmium, chromium, and lead. Mercury was detected in eight of the nine samples at a 

maximum detection of 0.039 mg/kg. All mercury concentrations were below the preliminary 

FWBC at 0.05 mg/kg. 

Four of the twelve explosive analytes were detected in at least one of the nine soil samples from 

Building 1601. Cyclonite (RDX) was detected in two soil samples (one exterior and one interior) 

at a maximum concentration of 0.073 mg/kg. The remaining three detected compounds include 

1,3-dinitrobenzene (DNB) (detected once at a concentration of 0.024 mg/kg), tetryl (detected 

once at a concentration of 0.067 mg/kg), and o-nitrotoluene (also detected once at a concentration 

of 0.14 mg/kg). Cyanide was detected in one soil sample at a concentration of 0.99 mg/kg. 

3.2 Decontamination Confirmation Sampling Results 

A total of three rinsate samples were collected from the final rinse of the interior of Building 

1601 and analyzed for TAL metals, explosives, and cyanide. Table 3-3 summarizes the results of 

the rinsate samples. Results are compared to established performance criteria to evaluate the 

effectiveness of decontaminating the interior of Building 1601. The analytical results indicate 

the presence of very low concentrations of metals, typically two or more orders of magnitude 

below their respective performance standard. Silver was the only TAL metal not detected in at 

least one of the three rinsate samples. Of the 12 explosive compounds analyzed, 6 were not 

detected and 6 were detected in one or more samples at very low concentrations (typically three 

or more orders of magnitude below their respective performance standard. The most prevalent 

explosive compounds (defined as being found in all three samples) include 2,4-dinitrotoluene 

(maximum concentration of 0.59 micrograms per liter [llgILD, octogen (HMX) (maximum 

concentration of 9.6 IlgIL), and o-nitrotoluene (maximum concentration of 0.1 11gIL). The one 

remaining analyte, cyanide, was not detected in the three rinsate samples. 

3.3 Investigation-Derived Waste Sampling Results 

Samples of the two types of IDW (solid and liquid) generated from decontamination and disposal 

activities at Building 1601 were collected to aid in determining acceptable methods of disposal. 

Solid IDW was generated as a result of demolition of several wooden pallets stored within 

Building 1601. A sample of the wood was collected (as sawdust) and analyzed for TAL metals, 

explosives, and cyanide. Liquid IDW was generated as a result of collecting the over-spray from 

the building decontamination efforts. A sample of the collected water was also submitted for 

TAL metals, explosives, and cyanide analyses. Table 3-4 provides a summary of the IDW 

sample analysis. Of the seven TAL metal analytes, cadmium and silver were not detected in the 
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Table 3·3
 

Analytical Summary for Rinsate Samples
 
Building 1601 Site
 

Constituents of Concern
 
Ravenna Army Ammunition Plant, Ravenna, Ohio
 

Sample Number: 
Sample Location: R5000 R5001 R5002 

Analyte PS· Units B1601SROO1 B1601SROO2 B1601SROO3 

Arsenic 0.75 mg/L 0.0042 J 0.005 U 0.005 U 
Barium 1.0 mg/L 0.0637 J 0.0062 J 0.0061 J 
Cadmium 0.075 mg/L 0.0022 J 0.0011 J 0.005 U 
Chromium 1.0 mg/L 0.022 0.010 U 0.010 U 
Lead 0.75 mg/L 0.0315 0.0046 0.0036 
Mercury 0.03 mg/L 0.0002 U 0.000097 B 0.000083 B 
Silver 1.0 mg/L 0.010 U 0.010 U 0.010 U 
2,4-Dinitrotoluene 1000 ug/L 0.26 0.59 0.35 
2,4,6-Trinitrotoluene 1000 ug/L 0.20 U 0.20 U 0.20U 
RDX 1000 ug/L 33 0.54 U 1.7 
HMX 1000 ug/L 9.6 0.062 B 0.16 B 
1,3,5-Trinitrobenzene 1000 uglL 0.20 U 0.20 U 0.20 U 
1,3-Dinitrobenzene 1000 ug/L 0.20 U 0.20 U 0.20 U 
Tetryl 1000 ug/L 0.20 U 4.0 U 0.20 U 
Nitrobenzene 1000 ug/L 0.20 U 0.20 U 0.075 J 
2,6-Dinitrotoluene 1000 ug/L 0.13 U 0.13 U 0.13 U 
O-nitrotoluene 1000 ugiL 0.1 B 0.087 B 0.073 B 
M-nitrotoluene 1000 ug/L 0.20 U 0.47 0.20 U 
P-nitrotoluene 1000 ug/L 0.20 U 1.1 U 0.20 U 
Cyanide na moiL 0.010 U 0.010 U 0.010 U 

• Listed are Performance Standards for RVAAP as established in the approved site closure plans.
 
B - Compound was detected in the associated blanks at a level that has contributed to the overall result.
 
J - Concentration detected should be considered an estimated concentration.
 
U - Not detected.
 

) 
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Table 3-4
 

Analytical Summary for Investigation-Derived Waste Samples
 
Building 1601 Site
 

Constituents of Concern
 
Ravenna Army Ammunition Plant, Ravenna, Ohio
 

Sample Number: RS112 RS003
 
Saml Ie Location: B1601CS012 Bldg. 1601
 

Analyte Units Sawdust Units Water lOW 

Arsenic mg/kg 2.7 J mg/L 0.0169 
Barium mg/kg 29.2J mg/L 0.243 
Cadmium mg/kg 0.74 UJ mg/L 0.0081 
Chromium mg/kg 6.6 mg/L 0.0509 
Lead mg/kg 7.2 mg/L 0.108 
Mercury mg/kg 0.037 B mg/L 0.00014 B 
Silver mo/ko 1.5 UJ moIL 0.010 U 
2,4-0initrotoluene mg/kg 2.5 U ug/L 1.3 U 
2,4,6-Trinitrotoluene mg/kg 42 ug/L 2.0 U 
ROX mg/kg 93 ug/L 640 
HMX mg/kg 15 ug/L 120 
1,3,5-Trinitrobenzene mg/kg 2.5 U ug/L 2.0 U 
1,3-0initrobenzene mg/kg 0.61 J ug/L 2.0 U 
Tetryl mg/kg 6.5 U ug/L 2.0 U 
Nitrobenzene mg/kg 2.5 U ug/L 2.0 U 
2,6-0initrotoluene mg/kg 2.5 U ug/L 1.3 U 
O-nitrotoluene mg/kg 2.5 U ug/L 2.0 U 
M-nitrotoluene mg/kg 2.5 U ug/L 2.0 U 
P-nitrotoluene mg/kg 2.5 U ug!L 2.0 U 
Cyanide mg/kg 0.74 UJ mg/L 0.010 U 

B - Compound was detected in the associated blanks at a level that has contributed to the overall result.
 
J - Concentration detected should be considered an estimated concentration.
 
U - Not detected.
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4.0 Investigation-Derived Waste Disposal, _ 

Waste types collected during activities conducted at Building 1601 include wood/sawdust, waste 

water, trash/general debris, and plastic sheeting. IDW volumes generated include the following: 

• Six 55-gallon drums of wood/sawdust 
• Approximately 600 gallons of waste water 
• Two drums of trash/debris 
• One drum of plastic sheeting. 

Liquid IDW as well as the debris and plastic sheeting solid IDW generated at Building 1601 have 

been determined to be, and were disposed as, nonhazardous, special waste. Wood/sawdust IDW 

required classification as hazardous waste due to levels of explosive compounds present and was 

disposed as such. Photo 4 of Appendix A shows solid IDW being loaded for transport. 

Nonhazardous solid IDW was transported off Base by Dart Trucking Company, Inc. and 

disposed of at the Wayne Disposal, Inc. facility near Belleville, Michigan. Hazardous solid IDW 

drums were also transported by Dart Trucking Company, Inc., but were disposed at the City 

Environmental, Inc. facility in Detroit, Michigan. Photo 5 of Appendix A shows liquid IDW 

being transferred into a tanker for transport. Nonhazardous liquid IDW was transported off Base 

by DFL Oilfield Services, LLC and disposed at the Everclear of Ohio, Ltd. facility near 

Austintown, Ohio. Copies of waste manifests are provided in Appendix D. 
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5.0 Conclusion-.s	 _ 

IT was tasked to remove and containerize material and debris found within Building 1601, 

including removing the drum scales; collecting soil samples from beneath and around the 

exterior of the building; and decontaminating the interior of the building using a high-pressure 

wash and rinse. These tasks were accomplished from August 26, 1998 through September 21, 

1998. 

Soil samples were collected and analyzed to determine if historic activities at Building 1601 

resulted in the release of contaminants into the soils around and under the building. Rinsate 

samples were collected after pressure-washing the building's interior surfaces to confinn that 

decontamination efforts were successful. IDW generated during the Building 1601 activities was 

also sampled to aid in determining potential disposal methods. All samples were submitted to be 

analyzed for TAL metals, explosives, and cyanide. 

A review of the Building 1601 soils data indicate that metallic analytes are widespread and at 

various concentrations in each of the nine soil samples submitted; however, cadmium was the 

~	 only metal detected above the preliminary FWBC. While small amounts of cadmium were 

encountered above the preliminary FWBC, these levels were well below EPA Region 9 soil 

preliminary remediation goals and thus do not constitute any significant risk. Results from two 

soil samples, one exterior and one interior, also indicate the presence of explosive compounds. 

RDX is the only explosive compound detected in the interior sample (sample number R5104). 

The exterior sample (sample number R5107) contained concentrations ofRDX, 1,3-DNB, tetryl, 

and o-nitrotoluene. Cyanide was detected in one interior soil sample. 

Results of the three rinsate samples collected to evaluate the decontamination process were 

reviewed and detected concentrations were compared to perfonnance standards developed by the 

OEPA. Although concentrations of metals and explosive compounds were detected in the rinsate 

samples, all concentrations were well below their individual perfonnance standards. Cyanide 

was not detected in the rinsate samples. Based on the analytical data presented, requirements for 

site closure have been satisfied and Building 1601 is recommended for closure. 

Both solid and liquid IDW were sampled to assist the disposal process. Sawdust from the demo

lition of wooden pallets was sampled, as was the containerized wash water from the decontami
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nation process. Sample analysis indicates the presence of several metallic and explosive analytes 

in both sample types. Cyanide was not detected in either sample. 

Liquid IDW, classified as a special waste, was transported and disposed off site on December 16, 

1998 by DFL Oilfield Services, Inc. Plastic sheeting and general debris IDW, classified non

hazardous, were transported and disposed off site on December 17, 1998 by Dart Trucking 

Company, Inc. Wood/sawdust IDW was classified as hazardous waste due to levels of explosive 

compounds and was transported and disposed off site by Dart Trucking Company, Inc. on 

December 18, 1998. 

A third-party Level ill data validation was performed by Griffin-Schruers, Inc. using the EPA 

National Functional Guidelines (EPA, 1994, 1993). The data presented in the tables of this 

report do not reflect the qualifiers applied during the data validation process. The qualifier will 

be incorporated into the final report. 

Copies of the validation reports generated from the third-party data review process are included 

in Appendix C for review. 

The overall results of the analysis, as discussed in this report, suggest that representative samples 

were collected and analyzed. The results obtained are indicative of the media analyzed. Overall, 

the data do reflect the expected site conditions and they are fully usable for their intended 

purposes. 
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APPENDIX A 

PROJECT PHOTOGRAPHS 
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Photo J: Exterior of Building 1601 

I
 

Photo 2: Concrete core from !loor or Building 
1601
 



Photo 3: xterior sample location R51 06 

Photo'+: olid IDW being loaded for transportation 



Photo 5: Liquid lOW being transferred into vacuum truck 
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B.1 CERTIFICATES OF ANALYSIS
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:IT CORPORATION - KNOXVILLE 

CJ.ient Sample m: RS~U 

BPLC 

Lot-Sample I ... : A8I190160-001 Work order I ... : CLMAJ10T Matrix : SOLID 
Date Sampled••. : 09/17/98 17:20 Date Received.. : 09/18/98 
Prep Date••.•.• : 09/30/98 Analysis Date •. : ~0/06/98 

Prep Batch I ... : 8273267 
Dilution Factor: 10 
\ Moisture •.... : 33 Method.•••••••. : SW846 8330 

REPORTING
 
PARAMETER RESULT LIMIT UNITS
 
BMX 15 5.0 mg/kg
 
RDX 93 5.0 mg/kg
 
1,3,5-Trinitrobenzene ND 2.5 mg/kg
 
~,3-Dinitrobenzene 0.6~ J 2.5 mg/kg
 
Tetryl ND 6.5 mg/kg
 
Nitrobenzene ND 2.5 mg/kg
 
2,4,6-Trinitrotoluene 42 2.5 mg/kg
 
2-Nitrotoluene ND 2.5 mg/kg
 
2,4-Dinitrotoluene ND 2.5 mg/kg
 
3-Nitrotoluene ND 2.5 mg/kg
 
4-Nitrotoluene ND 2.5 mg/kg
 oNitroglycerin

2,6-Dinitrotoluene	 ND 2.5 mg/kg 
23 J 25 mg/kg 

PERCENT RECOVERY 
SURROGATE	 RECOVERY LIMITS 
1-Chloro-3-nitrobenzene NC,DIL (72 - 129) 

NOTE (S) : 

NC The =very and/or RPD were DOt calculated. 

DIL The conccnuatioD is estimalcd or not reported due to dilution or the presence of interfering anaIytcs. 

J Estimated result. Result is less than RL. 

o
 



:IT CDRPORATJ:OR - iO!IUXv!LLE 

C1ient sample m: R5112 

"l'OTAL Metal.a 

Lot-sample 1:••• : 
Date Sampled••• : 
% MOisture••••• : 

A8Il90160-001 
09/17/98 17:20 
33 

Date Received•• : 09/18/98 
lfatr:i%••.••.• : SOLID 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch t: ... : 8267108 
Arsenic 2.7 0.74 

Dilution Factor: 1 
mg/kg SW846 6010B 09/24-09/28/98 ~01 

Lead 7.2 0.45 
Dilution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 ~02 

Seleni1Dll 1.5 0.74 
Dilution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 ~03 

Thallium NO 0.97 
Dilution Factor: 1 

mg/kg SW846 60l0B 09/24·09/28/98 CLMAJ104 

Silver NO 1.5 
Dilution Factor: 1 

mg/kg SW846 60l0B 09/24-09/28/98 CLMAJl06 

Q,UID;UUID 260 29.8 
Di lution Factor: 1 

mg/kg SW846 6010B 09/24-10/01/98 ~07 

AntiDKmy 0.94 0.74 
Di lution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 CLHftJl05 

Bari1Dll 29.2 B 29.8 
Dilution Faetor: 1 

mg/kg SW846 6010B 09/24-09/28/98 CLHftJl08 

Beryllium NO 0.74 
Dilution Factor: 1 

mg/kg SW846 60l0B 09/24-09/28/98 CLMAJ109 

calci1Dll 2150 744 
Dilution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 ~QA 

Cadmium NO 0.74 
Dilution Factor: 1 

mg/kg SW846 60l0B 09/24-09/28/98 CLMAJ10C 

Cobalt 2.4 B 7.4 
Dilution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 ~OD 

CbraIIli1Dll 6.6 1.5 
Dilution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 ~OE 

O~ 11.2 3.7 
Dilution Factor: 1 

mg/kg SW846 6010B 09/24-09/28/98 ~OP 

(Continued on next page) 

1 Lj.~ 
..:.. r .......
 



Cl.ient sample m: RSll2 

'l'O'mL !fetals 

Lot-sample I ... : A8I190160-001 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
:Iron 6-130 14.9 mq/kg 

Dilution Factor: 

Potassium 1450 744 mq/kg 
Dilution Factor: 1 

!lagDesium 385 B 744 mq/kg 
Dilution Factor: 1 

lIaDganese 145 2.2 mq/kg 
Dilution Factor: 1 

Sodium 167 B 744 mq/kg 
Dilution Factor: 

Rickel 6.4 6.0 mq/kg 
Dilution Factor: 1 

Canadium NO 7.4 mg/kg 
DiLution Factor: 1 

Mercu%y 0.037 B 0.15 mq/kg 
Dilution Factor: 1 

zinc 28.5 IIBD 3.0 mq/kg 
Dilution Factor: 

l!iOTE(S): 
Reou1lII aDd repoI1iDg limits have beeIl adjuotcd. for dry weight. 

B &limatal reauJt. Rcsult is leoe !ban RL 

MBD This IIDI1lytc is prcseut in the associaIaI medlod b1aDlt at aD amOUDt !bat is lea than two timca ~ 

====METHOD 
SW846 6010B 

SW846 6010B 

S1f846 6010B 

S1f846 6010B 

S1f846 6010B 

S1f846 6010B 

SW846 6010B 

S1f846 7471A 

S1f846 6010B 

reporting limit. 

Matrix••••••••• : SOLID 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 
09/24-09/28/98 ~OG 

09/24-10/01/98 ~OB 

09/24-09/28/98 ~OJ 

09/24-09/28/98 ~OK 

09/24-10/01/98 ~OL 

09/24-09/28/98 ~aK 

09/24-09/28/98 CLMAJl0N 

09/24-09/25/98 ~OQ 

09/24-09/28/98 ~OP 

145
 



IT a>RPORATJ:OR - lCJIQXVlLLE 

Cl.ient Samp1e m: RS112 

General. Cbemistty 

Lot-Samp1e •.•• : A8I190160-001 Wark Order I ... : CLMAJ Hatr±x : SOLID 
Date Samp1ed••• : 09/17/98 17:20 Date Received.. : 09/18/98 
~ MOisture•••.• : 33 

PREPARATION- PREP 
::,;PARAME==::.;;T;;,;:E;;,;;R.;;..... .=.;RE=S~=T=---_ RL=.__ .;:;UN=IT:;;,;S==--__ ME=TH=O=D~ ANALYSIS DATE BATCH # 
Percent So1ids 67.2 0.10 ~ ~ 160.3 HOD 09/23-09/24/98 8267196 

Dilution Factor: 1 

Total Cyanide NO 0.74 mg/kg SW846 9010A 10/07/98 8280258 
Dilution Factor: 1 

NO'l'B (S) :
 

RL RcpodiDg Limit
 

RosuII3 aDd reponing Iimib have beo:u. 1IlIjustcd for cby weight.
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:IT CORPORATION - n10XVILLE 

Client Sample ID: RSOOO 

, BPLC 

Lot-sample i ... : A8I230~02-00~ Work order # ... : CLP8R~0~ Matrix : WATER 
Date Sampled•.• : 09/2~/98 ~5:50 Date Received.• : 09/22/98 
Prep Date••••.. : 09/28/98 Analysis Date .. : 09/29/98 
Prep Batch # ••• : 827~~77 

Dilution Factor: ~ Method•..•.•••. : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
BMX . 9.6 0.50 ug/L 
~,3,5-Trinitrobenzene ND 0.20 ug/L 
~,3-Dinitrobenzene ND 0.20 ug/L 
Tetryl ND 0.20 ug/L 
Nitrobenzene ND 0.20 ug/L 
2,4,6-Trinitrotoluene ND 0.20 ug/L 
2-Nitrotolueue 0.10 J 0.20 ug/L 
2,4-Dinitrotoluene 0.26 0.13 ug/L 
3-Nitrotoluene ND 0.20 ug/L 
4-Nitrotoluene ND 0.20 ug/L 
2,6-Dinitrotoluene ND O.B ug/L 
Nitroglycerin 19 2.5 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY ·LIMITS 
~-Ch1oro-3-nitrobenzene 84 (39 - ~57) 

HOTE(S}: 
J Estimaa:d n:suIL RcsuIl is less IbaD RL. 
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IT CORPORATION - KNOXVILLE
 

Cl.ient Sample m: RSOOO
 

HPLC 

Lot-sample t ... : A8I230102-001 Work Order # ... : CLP8R201 Matrix..•..•... : WATER 
Date Sampled••• : 09/21/98 15:50 Date Received.. : 09/22/98 
Prep Date•••••• : 09/28/98 Analysis Date •• : 09/30/98 
Prep Batch t ... : 8271177 
Dilution Factor: 5 Method•••••••.• : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
:RDX . 33 2.5 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene 75 (39 - 157) 

000013
 



IT CORPORATION - KNOXVILLE 

Client Sample ID: RS001 

Lot-Sample # : A8I230102-002 
Date Sampled : 09/21/98 16:10 
Prep Date .•.... : 09/28/98 
Prep Batch # ... : 8271177 
Dilution Factor: 1 

PARAMETER 
HMX . 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
2-Nitroto3.uene 
2,4-Dinitroto1.uene 
3-Nitroto1.uene 
4-Nitrotoluene 
2,6-Dinitrotoluene 
Nitroglycerin 

SURROGATE 
1-Chloro-3-nitrobenzene 

NOTE(S) : 
J EstimalCd result. Result is less than RL. 

Work Order # ... : 
Date Received.. : 
Analysis Date .. : 

Method•........ :
 

RESULT 
0.062 J 
NDG 
ND 
ND 
NDG 
ND 
ND 
0.087 J 
0.59 
0.47 

NDG 
ND 
30 

PERCENT 
RECOVERY 
78 

CLP8Tl0l Matrix : WATER 
09/22/98 
09/29/98 

SW846 8330 

REPORTING 
LIMIT UNITS 
0.50 ug/L 
0.54 ug/L 
0.20 ug/L 
0.20 ug/L 
4.0 ug/L 
0.20 ug/L 
0.20 ug/L 
0.20 ug/L 
0.13 ug/L 
0.20 ug/L 
1.1 ug/L 
0.13 ug/L 
2.5 ug/L 

RECOVERY 
LIMITS 
(39 - 157) 

G Elevazcd reponing limit. The reponing limit is dev.ted due to maaix ina:rf=ce. 

o
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IT CORPORATION - KNOXVILLE 

C~ient Samp~e ID: RS002 

HPLC 

Lot-Samp~e i ... : ABI230102-003 Work Order i ... : CLPBVlOl Matrix•...•.... : WATER 
Date Samp~ed•.. : 09/21/98 16:35 Date Received•. : 09/22/98 
Prep Date •••••. : 09/28/98 Analysis Date •. : 09/29/98 
Prep Batch i ... : B271177 
Dilution Factor: 1 Method.•.•..••. : SWB46 8330 

REPORTING 
PARAMETER RESULT LIMIT UNITS 
BMX . 0.26 J 0.50 ug/L 
RDX 2.7 0.50 ug/L 
1, 3, S-Trinitrobenzene ND 0.20 ug/L 
1,3-Dinitrobenzene ND 0.20 ug/L 
Tetryl ND 0.20 ug/L 
Nitrobenzene 0.075 J 0.20 ug/L 
2,4,6-Trinitrotoluene ND 0.20 ug/L 
2-Nitroto];uene 0.073 J 0.20 ug/L 
2,4-Dinitroto~uene 0.35 0.23 ug/L 
3-Nitrotoluene ND 0.20 ug/L 
4-Nitrotoluene ND 0.20 ug/L 
2,6-Dinitroto~uene ND 0.13 ug/L 
Nitrog~ycerin 24 2.5 ug/L 

PERCENT RECOVERY 
"() 

SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene 61 (39 - 157) 

NOTE (S) :
 
J Estimarod n:sulL RcsuIt is loss dwI RL
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IT CORPORATION - KNOXVILLE 

Client Sample ID: RS003 

HPLC 

Lot-Sample i ... : A8I230102-004 Work Order i ... : CLP8W201 Matrix........• : WATER 
Date Sampled•.• : 09/22/98 09:30 Date Received.. : 09/22/98 
Prep Date.•.•.. : 09/28/98 Analysis Date.. : 09/30/98 
Prep Batch i ... : 8271177 
Dilution Factor: 100 Method•...••.•. : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT ONITS 
BMX :120 50 ug/L 
RDX 640 50 ug/L 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene NC,DIL (39 - 157) 

NO'1'E(S): 

NC The recoyery aneIIor RPO were not calculated. 

OIL The c:onccmration is c:stimau:d or not ~rted due 10 dilution or die PI'CSCIlCC of interfering analylCs. 
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IT CORPORATION - KNOXVILLE 

Lot-Sample # ..• : A8I230102-004 
Date Sampled••• : 09/22/98 09:30 
Prep Date•..•.• : 09/28/98 
Prep Batch # ... : 8271177 
Dilution Factor: 10 

PARAMETER 
1, 3, 5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
2-Nitrotoluene 
2,4-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
2,6-Dinitrotoluene 
Nitroglycerin 

SURROGATE 
1-Chloro-3-nitrobenzene 

Client Samp1e ID: RS003 

BPLC 

Work Order # ... : CLP8W101 
Date Received.. : 09/22/98 
Analysis Date.. : 09/30/98 

Method•••..•... : SW846 8330 

REPORTING 
RESULT LIMIT 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 2.0 
ND 1.3 
ND 2.0 
ND 2.0 
ND 1.3 
ND 2S 

PERCENT RECOVERY 
RECOVERY LIMITS 
108 (39 - 157) 

Matrix.•..••... : WATER 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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IT CORPORATIQlll - XIIOXVl:LI.oB 

Client Sample m: RSOOO 

TO'.rAL Metals 

Lot-Sample I 
Date sampled 

: 
: 

A8I230102-001 
09/21/98 15:50 Date Received•• : 09/22/98 

llatrix : WATER 

REPORTING PREPARATION WORK 
:;P.AR.AME==::.;TE=R~__ ..:.;RE=SUL=T=- LIMIT UNITS ::ME=TH=O:.;D=- ANALYSIS DATE ORDER # 

Prep Batch I ... : 8267106 
Silver ND 10.0 ug/L SW846 6010B 09/24'09/28/98 CLP8R102 

Dilution Factor: 

Alum.i.uum 4580 200 ug/L SW846 6010B 09/24-09/29/98 CLP8R109 
Dilution Factor: 

Arsenic 4.2 B 5.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R103 
Dilution Factor: 

Barium 63'.7 B 200 ug/L SW846 6010B 09/24-09/28/98 CLP8R1QA 
Dilution Factor: 

Beryllium ND 4.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R10C 
Dilution Factor: 

2.2 B 5.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R104 
Dilution Factor: 

caJ.cium 12300 5000 ug/L SW846 6010B 09/24-09/28/98 CLP8R10D 
Dilution Factor: 

Chromium 22.0 10.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R105 
Dilution Factor: 

Cobalt NO 50.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R10E 
Dilution Factor: 

Lead 31.5 3.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R106 
Dilution Factor: 

Copper 84.0 25.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R10F 
Dilution Factor: 

Antimony NO 5.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R107 
Di lution Factor: 

Ircm 2740 100 ug/L SW846 6010B 09/24-09/28/98 CLP8R10G 
Dilution Factor: 

. Selenium ND 5.0 ug/L SW846 6010B 09/24-09/28/98 CLP8R108 
Dilution Factor: 1 

(Continued on next page) 
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IT CORPORATXOB - KNOXvILLE 

crient Sampl.e m: RSOOO 

"l'O'rAL Heta1s 

Lot-sampl.e I ... : A8I230102-001 !latrix : WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD:=.::::==- ANALYSIS DATE ORDER #: 
Potassium 35800 5000 ug/L SW846 601.0B 09/24-09/29/98 CLP8Rl.OB 

Dilution Factor: 1 

!lagDesium 898 B 5000 ug/L SW846 601.0B 09/24-09/28/98 CLP8Rl.OJ 
Dilution Factor: 1 

Hanganese 1.52 1.5.0 ug/L SW846 601.0B 09/24-09/28/98 CLP8Rl.OK 
Dilution Factor: 1 

Sodium 22600 5000 ug/L SW846 601.0B 09/24-09/29/98 CLP8Rl.OL 
Dilution Factor: 1 

Nickel NO 40.0 ug/L SW846- 6010B 09/24-09/28/98 CLP8R10M 
Dilution Factor: 1 

Vanadium 7.5 B 50.0 ug/L SW846 601.0B 09/24-09/28/98 CLP8Rl.OB 
Dilution Factor: 1 

Qercury NO 0.20 ug/L SW846 7470A 09/24-09/25/98 CLP8R10R 
Dilution Factor: 1 

Thallium NO 2.0 ug/L SW846 7841 09/24-09/28/98 CLP8R10Q 
Dilution Factor: 1 

zinc 289 20.0 ug/L SW846 601.0B 09/24-09/28/98 CLP8Rl.OP 
Dilution Factor: 1 

:NOTE (S) :
 
B &Iimlued resulL Result is 1css !han RL.
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IT CORPQRATIQR - KNUXv:n:.I..E 

C1ient Sample m: RS001 

"l'OTAL !fetals 

Lot-Sample I ..• : 
Date Sampled••. : 

A8I230102-002 
09/21/98 16:10 Date Received•. : 09/22/98 

llatrix : WATER 

REPORTING 
::.;PARAME===::.:TE=R=-__ .:.RE=S~UL=T---..,.,.....-_ LIMIT UNITS ::ME::.TH=O:::D:.....

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch I ... : 8267106 
Silver ND 10.0 

Dilution Factor: 
ug/L SW846 6010B 09/24-09/28/98 CLP8T102 

A1nmimJID 336 200 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/29/98 CLP8T109 

Arsenic ND 5.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T103 

Barium 6.2 B 200 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T1QA 

Beryllium ND 4.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10C 

{Jadmium 1.1 B 5.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T104 

Calcium 6420 5000 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10D 

Chromium ND 10.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T105 

Cobalt ND 50.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10E 

Lead 4.6 3.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8T106 

Copper ND 25.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10F 

Antimony ND 5.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T107 

605 100 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10G 

ND 5.0 ug/L SW846 6010B 09/24-09/28/98 CLP8T108 
Dilution Factor: 1 

(Continued on next page) 
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IT CDRPORATIOJI - lCBUXVILLE 

CJ.ient Sample m: RS001 

Lot-Sample t ... : A8I230102-002 Hatrix : WATER 

PARAMETER 
Potassium 

RESULT 
4560 B 

REPORTING 
LIMIT 
5000 

Dilution Factor: 

UNITS 
ug/L 

===..METHOD 
SW846 6010B 

PREPARATION WORK 
ANALYSIS DATE ORDER # 
09/24-09/29/9B CLP8T10H 

Magnesium 248 B 5000 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10J 

Manganese 18.2 15.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10K 

Sodium 4570 B 5000 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/29/98 CLP8T10L 

Nickel NO 40.0 
Dilution Factor: 1 

ug/L SW846 60l0B 09/24-09/28/98 CLP8T10M 

Vanadium 

QrOlrY 
NO 

0.097 B 

50.0 
Dilution Factor: 

0.20 
Di lution Factor: 

ug/L 

ug/L 

SW846 

SW846 

60l0B 

7470A 09/24-09/25/98 CLP8T10R 

09/24-09/28/98 CLP8T10N 

Thallium NO 2.0 
Dilution Factor: 1 

ug/L SW846 7841 09/24-09/28/98 CLP8T10Q 

zinc 76.8 20.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8T10P 

ROTE (S) : 
B Estimated rcsuIt. Result is less tbaD RL 

o
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IT CORPORAT:IOR - I<NOXVILLE
 

Client sample m: RS002
 

Lot-sample t ... : A8I230102-003 Matrix..•.... : WATER 
Date sampled•.. : 09/21/98 16:35 Date Received.. : 09/22/98 

REPORTING PREPARATION WORK 
::.:PARAME==:.:T:.=E::.R::...__ ..:.::RE=SUL=T=- LIMIT .,::ONI=T::.::S=- __ ME=TH=O:.:D=- ANALYSIS DATE ORDER # 

Prep Batch t ... : 8267106 
Silver NO 10.0 ug/L SW846 6010B 09/24-09/28/98 CLP8Vl02 

Di Lution Factor: 

.Alum; rom 251 200 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/29/98 CLP8V109 

Arsenic NO 5.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8Vl03 

Barium 
", 

6.1 B 200 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8V1QA 

Beryllium NO 4.0 
Di Lution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8VlOC 

admium NO 5.0 
Di Lution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8Vl04 

Calcium 81.30 5000 
Di Lution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8V10D 

Chromium NO 10.0 
Di Lution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8Vl05 

Cobalt NO 50.0 
DiLution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8VlOE 

Lead 3.6 3.0 
DiLution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8V106 

. Copper 3.3 B 25.0 
Dilution Factor: 

ug/L SW846" 6010B 09/24-09/28/98 CLP8V10F 

Antimony NO 5.0 
Dilution Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8Vl07 

Iran 416 100 
DiLuti on Factor: 

ug/L SW846 60J.OB 09/24-09/28/98 CLP8V10G 

Selenium NO 5.0 
DiLuti on Factor: 

ug/L SW846 6010B 09/24-09/28/98 CLP8Vl08 

(Continued on next page) 
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:IT CORPORAT.IOR - KNOXv:u:.LE 

Client Sample m: RS002 

'l'OrAL lfetals 

Lot-sample i ... : A8I230102-003	 Matrix..•••.... : WATER 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS ====- ANALYSIS DATE ORDER #METHOD 
Potassium 3110 B 5000 ug/L SW846 6010B 09/24-09/29/98 CLP8V10B 

Dilution Factor: 1 

Hagnesium 293 B 5000 ug/L SW846 6010B 09/24-09/28/98 CLP8V10J 
Dilution Factor: 1 

Kanganese 16.2 15.0 ug/L SW846 6010B 09/24-09/28/98 CLP8V10K 
Dilution Factor: 1 

sodium 3100 B 5000 ug/L SW846 6010B 09/24-09/29/98 CLP8V10L 
Dilution Factor: 1 

Nickel NO 40.0 ug/L SW846 6010B 09/24-09/28/98 CLP8V20M 
Dilution Factor: 1 

Vanadium NO 50.0 ug/L SW846 6010B 09/24-09/28/98 CLP8V20N 
Dilution Factor: 1 

Qrcury 0.083	 B 0.20 ug/L SW846 747QA 09/24-09/25/98 CLP8V10R 
Dilution Factor: 

Thallium NO 2.0 ug/L SW846 7841 09/24-09/28/98 CLP8V20Q 
Dilution Factor: 1 

Zinc 42.7 20.0 ug/L SW846 6010B 09/24-09/28/98 CLP8V10P 
Dilution Factor: 1 

M1l'E(S):
 

B Estimaled rCsult. Result is leas !baD RL
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:IT CORPORATXOB - KNOXvILLE 

Cl.ient Sample m: RS003 

'l'O'mL !!Ieta1s 

Lot-Sample I 
Date Sampled 

: 
: 

A8I230102-004 
09/22/98 09:30 Date Received.. : 09/22/98 

lfatrix : WATER 

REPORTING PREPARATION WORK 
::.;PARAME==::.;TE=R~__ .:.;RE=SUL=T:..... LIMIT UNITS ME=TH=O::;.:D:..... ANALYSIS DATE ORDER # 

Prep Batch I ... : 8267106 
Silver NO 10.0 ug/L SW846 6010B 09/24-09/28/98 CLP8W102 

Dilution Factor: 1 

Aluminum 15100 200 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/29/98 CLP8W109 

Arsenic 16.9 5.0 
Dilution Factor: 1 

ug/L SW846 6010B . 09/24-09/28/98 CLP8W103 

Barium 200 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W1QA 

Beryllium NO 4.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W10C 

oadmium 8.1 5.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W104 

Calcium 182000 5000 ug/L SW846 6010B 09/24-09/28/98 CLP8W10D 
Dilution Factor: 1 

Chranium 50.9 10.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W105 

Cobal.t 31.9 B 50.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W10E 

Lead 108 3.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W106 

Copper 66.9 25.0 
Di luti,on Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W10F 

Antimony NO 5.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W107 

Iron 17500 100 
Dilution Factor: 1 

ug/L SW846 6010B 09/24-09/28/98 CLP8W10G 

Selenium 

o 
NO 5.0 

Dilution Factor: 1 
ug/L SW846 6010B 09/24-09/28/98 CLP8W108 

(Continued on next page) 
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IT CORPORATION - KNOXVILLE
 

Client Sampl.e m: RS003·
 

Lot-sampl.e •... : A8I230102-004 Matrix : WATER 

REPORTING PREPARATION WORK 
PARAMETER RESULT LIMIT UNITS ==;:;;.;;;;;..METHOD ANALYSIS DATE ORDER # 
Potassium 71400 5000 ug/L SW846 6010B 09/24-09/29/98 CLP8W10H 

Dilution Factor: 

Magnesium 10900 5000 ug/L SW846 6010B 09/24-09/28/98 CLP8W10J 
Dilution Factor: 

MaDganese 761 15.0 ug/L SW846 6010B 09/24-09/28/98 CLP8W10K 
Dilution Factor: 

sodium 47800 5000 ug/L SW846 6010B 09/24-09/29/98 CLP8W10L 
Dilution Factor: 

Nickel. 30.1 B 40.0 ug/L SW846 6010B 09/24-09/28/98 CLP8W10H 
Dilution Factor: 

Vanadium 30.1 B 50.0 ug/L SW846 6010B 09/24-09/28/98 CLP8W10N 
Dilution Factor: 

~rcury 0.14 B 0.20 ug/L SW846 747QA 09/24-09/25/98 CLP8W10R 
Dilution Factor: 1 

Thall.ium 1.1 B,Wa 2.0 ug/L SW846 7841 09/24-09/28/98 CLP8W10Q 
Dilution Factor: 

Zinc 669 20.0 ug/L SW846 6010B 09/24-09/28/98 CLP8W10P 
Dilution Factor: 

1IIOTE (S) : 
B Estimated =u/t. Result is Ic:sa dum RL 

Wn Post digestion spike recovery feU between 4O-8S % due to matrix interfetalce. 
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:IT CORPORATIOR - 1Cl'kJXVlLLB 

Cl.ient Sample m: RSOOO 

General Chemistry 

Lot-Sample I ... : 
Date Sampled••. : 

A8I230102-001 
09/21/98 15:50 

Work Order I ... : 
Date Received•• : 

CLP8R 
09/22/98 

lfatrix : WATER 

::.;PARAME===-=TE=R 
Total Cyanide 

RESULT 
ND 

RL 
0.010 

Dilution Factor: 1 

UNITS 
mg/L 

=ME='I'H=O:::D=--
SW846 9010A 

PREPARATION
ANALYSIS DATE 
10/05/98 

PREP 
BATCH 41: 
8278277 

000208
 



IT CORPORAT.ICB - lU'KJ1vILLE 

Cl.ient Sample m: RS001 

General. Chemi.stxy 

Lot-Sample I ... : 
Date Sampled.•• : 

A8I230102-002 
09/21/98 16:10 

Work Order I ... : 
Date Received•• : 

CLP8T 
09/22/98 

Matrix....•.... : WATER 

::.:PARAMETE====:.:.;R=--
Total Cyanide 

RESULT =.::RL=--__ .=UNI=T::.:S=- __ ME=TH=O;::D:
ND 0.010 mg/L SW846 9010A 

Dilution Factor: 1 

PREPARATION
ANALYSIS DATE 
10/05/98 

PREP 
BATCH # 
8278277 

000209
 



Cl.ient 8amp1e m: RS002 

Genera1 Chemistry 

Lot-8amp1e i ... : 
Date ~1ed•.• : 

A8I230102-003 
09/21/98 16:35 

Work Order i ... : 
Date Received.• : 

CLP8V 
09/22/98 

llatrix. .... __ .. : WATER 

P:;::ARAME==:.:TE=R 
Total Cyanide 

RESULT 
NO 

RL 
0.010 

Dilution Facto~: 1 

UNITS 
mg/L 

ME::::;;TH=O::;D;......
SW846 9010A 

PREPARATl:ON
ANALYSIS DATE 
10/05/98 

PREP 
BATCH # 
8278277 

000210
 



IT CORPORATXOB - :tQ!IQXV:DILE 

Cl.ient 8amp~e m: RS003 

General Chemistxy 

Lot-Sample t ... : 
Date Samp~ed••• : 

A8I230102-004 
09/22/98 09:30 

Work Order t ... : CLP8W 
Date Received•• : 09/22/98 

Matrix••••••••• : WATER 

:.;PARAME==::.:TE=R~ 

Total Cyanide 
RESULT 

ND 
RL 
0.010 

Dilution Factor: 1 

UNITS 

mg/L 
ME=TH=O:::D~ 

SW846 9010A 

PREPARATION

ANALYSIS DATE 
10/05/98 

PREP 

BATCH # 
8278277 

000211
 



:IT CORPORATION - ENOxvn.IiB 

Client Sample m: RS108 

BPLC 

Lot-Sample i ... : 
Date Sampled••• : 

A8I030155-001 Work order i ... : 
09/02/98 08:30 Date Received•• : 

CL7~02 

09/02/98 
Matrix.•••••••• : WATER 

Prep Date•••••. : 09/04/98 
Prep Batch i ... : 8247232 
Dilution Factor: 1. 

PARAMETER 

BMX 
RDX 
1., 3, 5-Trinitrobenzene 
1.,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
2-Nitrotoluene 
2,4-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
2,6-Dinitrotoluene 
Nitroglycerin 

() 
SURROGATE 
1-Chloro-3-nitrobenzene 

NOTE(S): 
J EstimaIcd n:sult. Result is less thaD RL. 

Analysis Date•• : 09/08/98 

Method••_ •••••• : SW846 8330 

REPORTING 
RESULT LIMIT UNITS 
0.15 J 0.50 ug/L 
NO 0.50 ug/L 
NO 0.20 ug/L 
NO 0.20 ug/L 
22 0.20 ug/L 
NO 0.20 ug/L 
0.10 J 0.20 ug/L 
0.51 0.20 ug/L 
0.25 0.1.3 ug/L 
ND 0.20 ug/L 
ND 0.20 ug/L 
ND 0.13 ug/L 
NO 2.5 ug/L 

PERCENT RECOVERY 
RECOVERY LIMITS 
94 (39 - 157) 

o
 
0011
 



Lot-Sample i ... : 
Date Sampled••• : 
Prep Date •••••• : 
Prep Batch i ... : 
Dilution Factor: 
'Moisture••••• : 

PARAMETER 
HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
2-Nitrotoluene 
2,4-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 
2,6-Dinitrotoluene 

~NitrOglYCerin 

SURROGATE 
1-Chloro-3-nitrobenzene 

NOTE (S) :
 

J Eslimarcd resuJL Resull is less dian RL.
 

:IT CORPORAT:ION - ltNOXV':ILLE 

Client Sample m: 25104 

BPLC 

A8I030155-002 Work Order i ... : 
09/02/98 11:00 Date Received•• : 
09/11/98 
8254219 
1 
13 

Analysis Date•• : 

Method••••••••• : 

RESULT 
NO 
0.070 J 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 

NO 
NO 

PERCENT 
RECOVERY 

103 

CL7NL10T Matrix••••••••• : SOLID 
09/02/98 
09/14/98 

SW846 8330 

REPORTING 
LIMIT UNITS 
0.50 mg/kg 
0.50 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
0.65 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
0.25 mg/kg 
2.5 mg/kg 

RECOVERY 
LIMITS 
{72 - 129} 

0012
 



Client Sample m: RS10S 

BPLC 

Lot-Sample I ... : A8I030155-003 Work order i ... : 
Date Sampled••• : 09/02/98 12:10 Date Received•• : 
Prep Date•••••• : 09/11/98 Analysis Date •• : 
Prep Batch i ... : 8254219 
Dilution Factor: 1 
t Moisture.•.•• : 7.4 Method••••••••• : 

RESULT 
BMX ND 

RDX ND 

1,3,5-Trinitrobenzene ND 

1,3-Dinitrobenzene ND 
Tetryl ND 

Nitrobenzene ND 

2,4,6-Trinitrotoluene ND 

2-Nitrotoluene ND 

2,4-Dinitrotoluene ND 

3-Nitrotoluene ND 

4-Nitrotoluene ND 
ND~2,6-Dinitrotoluene 

wNitroglycerin ND 

PERCENT 
SURROGATE RECOVERY 
1-Chloro-3-nitrobenzene 104 

CL7NN10T 
09/02/98 
09/14/98 

SW846 8330 

REPORTING 
LIMIT 
0.50 
0.50 
0.25 
0.25 
0.65 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
2.5 

RECOVERY 
LIMITS 
(72 - 129) 

Matrix••••••••• : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0013
 



IT CORPORATION - XNOxvn.LE
 

Client Samp1e m: R5106
 

Lot-Samp1e # •.• : A8I030J.55-004 Work order # •.. : 
Date Samp1ed••• : 09/02/98 J.4:30 Date Received•• : 
Prep Date•••••• : 09/J.J./98 Analysis Date•• : 
Prep BatCh # .•• : 82542J.9 
Dilution Factor: J. 
\ Moisture••••• : 8.7 Method••••••••• : 

PARAMETER RESULT 
HMX ND 

RDX ND 
J.,3,5-Trinitrobenzene ND 
J.,3-Dinitrobenzene ND 

Tetryl ND 

Nitrobenzene ND 
2,4,6-Trinitrotoruene ND 
2-Nitrotoluene ND 
2,4-Dinitrotoluene ND 

3-Nitrotoluene ND 
4-Nitrotoluene ND 
2,6-Dinitrotoluene ND 

()Nitroglycerin ND 

PERCENT 
SURROGATE RECOVERY 
J.-Chloro-3-nitrobenzene 97 

CL7NV10T 
09/02/98 
09/J.4/98 

SW846 8330 

REPORTING 
LIMIT 
0.50 
0.50 
0.25 
0.25 
0.65 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
2.5 

RECOVERY 
LIMITS 
(72 - J.29) 

Matrix••••••••• : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0014
 



IT CORPORATl:OB' - lO.'tOXvLLLB 

Client Sample m: R5108 

"l'O'rAL lletals 

Lot-sample I .•• : A8I030155-001 Matrix....... : WATER 
Date Sampled.•• : 09/02/98 08.:30 Date Received•• : 09/02/98 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch I •.. : 8254124 

() 

Silver ND 10.0 ug/L SW846 6010B 09/11-09/15/98 CL7~03 

Dilution Factor: 

Aluminum ND 200 ug/L SW846 6010B 09/11-09/17/98 CL7~OD 

Dilution Factor: 1 

Arsenic ND 5.0 ug/L SW846 6010B 09/11-09/15/98 CL7~04 

Dilution Factor: 1 

Barium ND 200 ug/L SW846 6010B 09/11-09/15/98 CL7~OE 

Dilution Factor: 1 

Cadmium ND 5.0 ug/L SW846 6010B 09/11-09/15/98 CL7~OS 

Dilution Factor: 1 

Oryllium ND 4.0 ug/L SW846 6010B 09/11-09/15/98 CL7~OF 

Di lution Factor: 

Chromium ND 10.0 ug/L SW846 6010B 09/11-09/15/98 CL7~06 

Dilution Factor: 1 

Calcium 261 B 5000 ug/L SW846 6010B 09/11-09/15/98 CL~OG 

Dilution Factor: 1 

Lead ND 3.0 ug/L SW846 6010B 09/11-09/15/98 CL7~07 

Dilution Factor: 1 

Cobalt ND 50.0 ug/L SW846 6010B 09/11-09/15/98 CL7NAlOH 
Dilution Factor: 1 

Antimony ND 5.0 ug/L SW846 6010B 09/11-09/15/98 CL7NAl08 
Di lution Factor: 

Copper ND 25.0 ug/L SW846 6010B 09/11-09/15/98 CL7~OJ 

Dilution Factor: 1 

Mercury ND 0.20 ug/L SW846. 7470A 09/11-09/12/98 CL7~OC 

Dilution Factor: 1 

Selenium ND 5.0 ug/L SW846 6010B 09/11-09/15/98 CL7~09 

Di luti on Factor: 

(Continued on next page) 
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:IT CORPORATION - lQIOXv1LLR 

Client sample ID: R5108 

"l'O'J:AL Metals 

Lot-sample i._.: A8I030155-001 llatrix.. __ ..•.. : WATER 

REPORTING PREPARATION WORK 
PARAMETER RESULT LIMIT UNITS ===METHOD ANALYSIS DATE ORDER # 
Thallium ND 2.0 ug/L SW846 7841. 09/1.1.-09/1.3/98 CL7~OA 

Dilution Factor: 1 

Iron ND 1.00 ug/L SW846 601.0B 09/1.1.-09/1.5/98 CL7~OK 

Dilution Factor: 

Potassium ND 5000 ug/L SW846 601.0B 09/1.1.-09/1.7/98 CL7~OL 

Dilution Factor: 1 

Magnesium ND 5000 ug/L SW846 601.0B 09/1.1.-09/1.5/98 CL7~OM 

Dilution Factor: 

Manganese ND 15.0 ug/L SW846 601.0B 09/1.1.-09/1.5/98 CL7~ON 

Dilution Factor: 

Sodium ND 5000 ug/L SW846 601.0B 09/1.1-09/1.7/98 CL7~OP 

Dilution Factor: 1 

CliCkel ND 40.0 ug/L SW846 601.0B 09/1.1.-09/1.5/98 CL7~OQ 

Dilution Factor: 

Vanadium ND 50.0 ug/L SW846 601.0B 09/1.1.-09/1.5/98 CL7~OR 

Dilution Factor: 

zinc 19.3 B 20.0 ug/L SW846 6010B 09/11-09/15/98 CL7RAl.OT 
Dilution Factor: 

NO'.l'E(S): 

B &timau:d rcsuJt. Rcsu1t is 1csa lban RL 
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IT CORPORATION - .tU«llCVILI..B 

C1ient Sample m: R5104 

'1'OTAL !fetUs 

Lot-Sample •.•. : 
Date Sampled••• : 
~ Moisture..••. : 

A8I0301SS-002 
09/02/98 11:00 
13 

Date Received.• : 09/02/98 
Ma~••••••• : SOLID 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch •... : 8254126 
Arsenic 1.4.6 0.57 

Dilution Factor: 
mg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RLl.01. 

Lead 29.8 0.34 
Di lution Factor: 

mg/kg SW846 601.0B 09/11.-09/1.5/98 CL7RL102 

selenium 0.75 0.57 
Dilution Factor: 

mg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7NLl.03 

Thallium ND 0.74 
Di lution Factor: 

mg/kg SW846" 60l0B 09/11-09/15/98 CL7NL104 

Silver 

Qmuinum 
NO 

9750 

1.1 
Dilution Factor: 

22.9 
Dilution Factor: 

mg/kg 

mg/kg 

SW846 

SW846 

6010B 

601.0B 

09/11-09/15/98 CL7NL106 

09/1.1.-09/1.7/98 CL7NLl.07 

Antimcmy 0.39 B 0.57 
Di lution Factor: 

mg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RLl.OS 

Barium 73.8 22.9 
Di lution Factor: 

mg/kg SW846 6010B 09/11-09/15/98 CL7RLl.08 

Beryllium 0.26 B 0.57 
Di lution Factor: 1 

mg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RLl.09 

calcium 2870 572 
Dilution Factor: 

mg/kg SW846 601.0B 09/1.1-09j15/98 CL7RLl.OA 

cadmium 0.69 0.57 
Di lution Factor: 

mg/kg SW846 6010B 09/1.1.-09/15/98 CL7RLl.OC 

Cobalt 6.5 5.7 
Dilution Factor: 

mg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7HLl.OD 

Cbrcm:ium 13.7 1.1 
Di lution Factor: 

mg/kg SW846 6010B 09/11-09/1.5/98 CL7RLl.OE 

ocopper 39.0 2.9 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/11-09/15/98 CL7RLl.OF 

(Continued on next page) 
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:IT CORPORATIOB - KNllXOvILLE 

Client Sample m: RS104 

".l'OrAL Metals 

Lot-Sample ••.. : A8I030155-002 Matrix••...•••. : SOLID 

REPORTING PREPARATION- WORK 

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER:II: 

Iran 16800 11.4 mg/kg SW846 6010B 09/11-09/15/98 CL7.RL1OG 
DiLution Factor: 1 

Potassium 896 572 mg/kg SW846 6010B 09/11-09/17/98 CL7.RL10B 
Di Lution Factor: 

I!tagnesium 1390 572 mg/kg SW846 6010B 09/11-09/15/98 CL7NL10J 
DiLution Factor: 1 

!!anganese 347 1.7 mg/kg SW846 6010B 09/11-09/15/98 CL7RL10K 
Di Lut i on Factor: 

sodium 65.6 B 572 mg/kg SW846 6010B 09/11-09/17/98 CL7RL10L 
Dilution Factor: 

Rickel 12.8 4.6 mg/kg SW846 6010B 09/11-09/15/98 CL7RL1QM 
Di Lution Factor: 1 

Qanadium 17.0 5.7 mg/kg SW846 6010B 09/11-09/15/98 CL7RL10R 
DiLution Factor: 1 

:Mercury 0.030 B 0.11 mg/kg SW846 7471A 09/11-09/14/98 CL7NL10Q 
DiLution Factor: 1 

Prep Batch # ... : 8264118 
zinc 61.5 2.3 mg/kg SW846 6010B 09/21-09/22/98 CL7RL30P 

Oi Lution Factor: 

NOTE(S) : 

Rcsu1ls IIDd reporting limilll have been adjusl<ld for dry weight. 

B EatiaJnl<ld result. Result is less lhDo RL 

0199
 



rr CORPORATIOR - Ki\IOXV~ 

Client Sample m: R510s 

TOTAL Metals 

Lot-sample t ... : A8I030155-003 lfatrix : SOLID 
Date Sampled••. : 09/02/98 12:10 Date Received.. : 09/02/98 
t MOisture •••.• : 7.4 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch i ... : 8254126 
A:rseD.ic 10.5 0.54 mg/kg SW846 6010B 09/11-09/15/98 CL7NR101 

Dilution Factor: 

Lead 9.4 0.32 mg/kg SW846 6010B 09/11-09/15/'.38 CL7NR102 
Dilution Factor: 

Selenium ND 0.54 mg/kg SW846 6010B 09/11-09/15/98 CL7NN103 
Dilution Factor: 

Thallium ND 0.70 mg/kg SW846 6010B 09/11- 09 /1S/9 8 CL7NN104 
DiLution Factor: 1 

Silver ND 1.1 mg/kg SW846 6010B 09/11- 09 /1S/9 8 CL7NN106 
DiLution Factor: 

Qmnimm 8750 21.6 mg/kg SW846 6010B 09/11-09/17/98 CL7NR107 
Dilution Factor: 1 

Antimony ND 0.54 mg/kg SW846 6010B 09/11-09/15/98 CL7NN10S 
Dilution Factor: 

Barium 32.8 21.6 mg/kg SW846. 6010B 09/11-09/15/98 CL7NN108 
DiLution Factor: 1 

Beryllium 0.25 B 0.54 mg/kg SW846 6010B 09/11-09/15/98 CL7NR109 
Dilution Factor: 

calcium 814 540 mg/kg SW846 6010B 09/11-09h5/98 CL7NN1OA 
Dilution Factor: 

Cadmium ND 0.54 mg/kg SW846. 6010B 09/11-09/15/98 CL7NN10C 
Dilution Factor: 

Cobalt 5.2 B 5.4 mg/kg SW846 6010B 09/11-09/15/98 CL7NR10D 
Dilution Factor: 1 

CbraDium 10.6 1.1 mg!kg SW846 6010B 09/11-09/15/98 CL7.RB10E 
DiLution Factor: 1 

(,)Copper 14.4 2.7 mg/kg SW846· 6010B 09/11-09/15/98 CL7NR10F 
Dilution Factor: 

(Continued on next page) 
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:IT CORPORATIOR - KNOXV:ILLE 

Client Sample m: R5105 

Lot-Sample •••. : A8I030~SS-003 Matrix..•.•.••. : SOLID 

REPORTING PREPARATION· WORK 
PARAMETER RESULT LIMIT UNITS ==:::.:::. ANALYSIS DATE ORDER #METHOD 
Iran 14600 10.8 mg/kg SW846 6010B 09/11-09/15/98 CL7RR10G 

Dilution Factor: 1 

Potassium 599 540 mg/kg SW846 6010B 09/11-09/17/98 CL7RR10B 
Dilution Factor: 1 

I!Jagnesium 1240 540 mg/kg SW846 6010B 09/11-09/15/98 CL7RR10J 
Dilution Factor: 1 

Manganese 212 1.6 mg/kg SW846 6010B 09/11-09/15/98 CL7RR10K 
Dilution Factor: 1 

sodium 43.7 B 540 mg/kg SW846 6010B 09/11-09/17/98 CL7RR10L 
Dilution Factor: 1 

Bickel 12.3 4.3 mg/kg SW846 6010B 09/11-09/15/98 CL7RR10M 
Di lution Factor: 1 

Qanadium 14.6 5.4 mg/kg SW846 6010B 09/11-09/15/98 CL7RR10B 
Dilution Factor: 1 

Mercury 0.030 B 0.11 mg/kg SW846 7471A 09/11-09/14/98 CL7NR10Q 
Dilution Factor: 1 

Prep Batch 1 ... = 82641~8 

zinc 48.9 2.2 mg/kg SW846 6010B 09/21-09/22/98 CL7R630P 
Dilution Factor: 

ROTE (S) : 

Results aDd reporting limits have been adjusted for dry weight. 

B Estimall:d result. Result is less !ban RL. 

0201
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IT CORPORATIOB - KRUXVLLLE 

Cl.ient sample m: RS1.06 

"l'O'rAL Metals 

Lot-sample t ... : A8I030155-004 
Date Sampled••. : 09/02/98 14:30 
~ Moisture .•••. : 8.7 

Date Received•• : 09/02/98 
Matrix : SOLID 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch t ... : 8254126 
Arsenic 1.2.1. 0.55 

Dilution Factor: 
DIg/kg SW846 601.0~ 09/1.1.-09/1.5/98 CL7RVl.01. 

Lead 1.1..5 0.33 
Dilution Factor: 

Dlgjkg SW846 601.0B 09/1.1.-09/1.5/98 CL7BVl.02 

Selenium. 0.57 0.55 
Dilution Factor: 

DIg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RVl.03 

Thallium NO 0.71 
Dilution Factor: 

mg/kg SW846 6010B 09/11-09/15/98 CL7NVl04 

Silver 

0 
Aluminum 

NO 

1.0500 

1.1 
Dilution Factor: 

21..9 
Dilution Factor: 

mg/kg 

DIg/kg 

SW846 

SW846 

6010B 

601.0B 

09/11-09/15/98 CL7NV106 

09/1.1.-09/1.7/98 CL7RVl.07 

Antimony NO 0.55 
Dilution Factor: 

mg/kg SW846 6010B 09/11-09/15/98 CL7NV105 

Barium. 38.0 21..9 
Dilution Factor: 

DIg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RVl.08 

Beryllium. 0.28 B 0.55 
Dilution Factor: 

DIg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RVl.09 

calcium. 343 B 547 
Dilution Factor: 1 

DIg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7RVl.QA 

Cadmium NO 0.55 
Dilution Factor: 1 

mg/kg SW846 6010B 09/11-09/15/98 CL7NVlOC 

CobcUt 7.1. 5.5 
Dilution Factor: 1 

DIg/kg SW846 601.0B 09/1.1.-09/1.5/98 CL7NVl.OD 

Cbramium 

(;)ecpper 

1.1..2 

1.3.6 

1..1. 
Dilution Factor: 1 

2.7 
Dilution Factor: 1 

DIg/kg 

DIg/kg 

SW846 601.0B 

SW846. 601.0B 

09/1.1.-09/1.5/98 CL7RVl.OB 

09/1.1.-09/1.5/98 CL7RVl.OF 

(Continued on next ·page) 

0202 



IT CORPORAT:IOB - KNQXv:ILLE 

Client sample m: RS1.06 

Lot-sample ••.. : ASI030155-004	 Matrix••..••..• : SOLID 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Iran 1.7000 1.0.9 mg/kg SWS46 601.0B 09/1.1.-09/1.5/9S CL7RV1OG 

Dilution Factor: 

Potassium 561. 547 mgjkg SW846 601.0B 09/1.1.-09/1.7/9S CL7RV10H 
oilut i on Factor: 

Hagoesium 1.41.0 547 mgjkg SW846 601.0B 09/1.1.-09/1.5/9S CL7RVl.OJ 
Dilution Factor: 

Banganese 349 1..6 mg/kg SWS46 601.0B 09/1.1.-09/15/9S CL7RVl.OK 
Di lution Factor: 

Sodium 24.0 B 547 mg/kg SW846 601.0B 09/1.1-09/1.7/9S CL7RVl.OL 
Dilution Factor: 

Nickel 1.6.0 4.4 mg/kg SWS46 601.0B 09/1.1.-09/1.5/9S CL7RVl.OM 
Di lution Factor: 

1.6.4	 5.5 mg/kg SWS46 601.0B 09/1.1-09/1.5/9S CL7RVl.ON 
Dilution Factor: 

~anadium 

Hercury 0.034 B 0.1.1. mg/kg SW846 747l.A 09/1.1.-09/1.4/9S CL7RVl.OQ 
Dilution Factor: 

Prep Batch # ... : 8264118 
zinc 55.6 L 2.2 mgjkg SWS46 601.0B 09/21.-09/22/9S CL7NV30P 

Di lution Factor: 

RO"l"B (S) : 

Resuhs aud reporting limits have beea adjustod for dry weight. 

B Estimated result. Result is less thaa RL 

L Serial dilution of .. dig_ in the llIIlI1ytic1ll bIl1ch iDdiCllres thIlt pby.iClli aud cbcmiClli iDIcrfetellces arc present. 

0203
 



IT OORPORATl:OlI - lCHOXvlLLE 

C1ient Sample m: RS108 

General Chemistxy 

Lot-Sample :I ... : 
Date Sampled••• : 

A8I030155-001 
09/02/98 08:30 

Work Order :I... : 
Date Received•• : 

CL7NA 
09/02/98 

Matrix•••.••••• : WATER 

:.:PARAME===::.::TE=R:..... 
Total Cyanide 

RE=S""UL=T__ RL 
NO 0.010 

Dilution Factor: 1 

UNITS 
mg/L 

ME=TH=O::.::D::....
SW846 9010A 

PREPARATION
ANALYSIS DATE 
09/14/98 

PREP 
BATCH # 
8257276 

0476
 



Client Sample m: R5104 

Lot-Sample # ••• : A8I030155-002 Work Order I ... : CL7NL Ha~•.••.••.• : SOLID 
Date Sampled•.• : 09/02/98 11:00 Date Received•• : 09/02/98 
t MOisture.•••. : 13 

PREPARATION- PREP 
:.;PARAME==:.:TE=R .=;RE=SUL=:.=T__ RL=__ -=UN=IT:.;S:....__ METHOD ANALYSIS DATE BATCH # 

Percent Solids 87.4 0.10 ~ 160.3 MOD 09/11-09/14/98 8254243 
Dilution Factor: 1 

Total Cyanide 0.57 mg/kg SW846 9010A 09/14/98 8257273 
Dilution Factor: 1 

ROTB(S) :
 

RL ReportiDg Limit
 

Results llDd reportiDg limits have been lldjustcd for dry weight.
 

0471
 

http:Ha~�.��.��.�


:IT CORPORATIQR - lCNOXVILLE 

Client sample m: R510S 

Genexa.l Chemistzy 

Lot-sample I ••• : A8I030155-003 Work Order I •.• : CL7NN !latrix..•....•. : SOLID 
Date sampled••• : 09/02/98 12:10 Date Received•• : 09/02/98 
~ MOisture••••• : 7.4 

PREPARATION- PREP 
:.,:PARAME===.=TE=R .;;.;RE=SUL=T=---_ RL=-__ ..;;;;UN=IT:.,:S=---__ METHOD JUmLYSIS DATE BATCH # 

Percent Solids 92.6 0.10 ~ 160.3 MOD 09/11-09/14/98 8254243 
Dilution Factor: 1 

Total Cyanide ND 0.54 mg/kg SW846 9010A 09/14/98 8257273 
Dilution Factor: 1 

BOTB(S) :
 

RL R<:portiDg Limit
 

Results lIDlI reporting limits have bcc.u adjusrrd for dJy weight.
 

http:latrix..�....�


:IT CORPORATIOB - KRUXvlLLE 

Client 8amp1e m: R5106 

GeneraJ. Chemistxy 

Lot-Samp1e I ... : A8I030155-004 Work Order I ... : CL7NV Matrix.•••••••• : SOLID 
Date Samp1ed••. : 09/02/98 14:30 Date Received•. : 09/02/98 
~ MOisture••••• : 8.7 

PREPARATION- PREP 
PARAMETER RESULT RL -==::;;......UNITS __ ;;;;ME~TH=O;:;.;D,,-- ANALYSIS DATE BATCH:It 

Percent So1ids 91.3 0.10 ~ ~ 160.3 MOD 09/11-09/14/98 8254243 
Dilution Factor: 1 

Total Cyanide ND 0.55 mg/kg SW846 9010A 09/14/98 8257273 
Dilution Factor: 1 

lIIOTB (S) :
 

RL Reporting limit
 

Results lIIId reporting limits have been adjualed for dry weight.
 



IT CORPORATION - KNOXVILLE 

(J Lab Name: QUANTERRA SDG Number: 

Matrix: (soil/water) WATER Lab Sample ID:A8I110171 003 
Method: SW846 8260E 

Volatile Organics, GC/MS (8260B) 

Sample WT/Vol: 5 / mL Date Received: 09/11/98 
Work Order: CLE9V101 Date Extracted:09/20/98 
Dilution factor: 1 Date Analyzed: 09/20/98 
Moisture %:NA 

QC Batch: 8264187
 
Client Sample Id: RS109
 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or US/kg) ug/L Q 

1 540-59-0 1,2-Dichloroethene (total) 15.0 ulI 
I 78-87-5 1,2-Dichloropropane 15.0 I U 
I 10061-01-5 cis-1,3-Dichloropropene /5.0 I U 
I 10061-0"2-6 - trans-1,3-Dichloropropene 15.0 I U 
I 100-41-4 Ethylbenzene 15.0 U/I 
I 591-78-6 2-Rexanone /10 I Ul 
I 75-09-2 Methylene chloride 1°·93 IJ I 
I 108-10-1 4-Methyl-2-pentanone 110 I ul 
1 100-42-5 Styrene 15 . 0 I ul 
I 79-34-5 1, 1,2 ,2-Tetrachloroethane 15.0 ul1 
I 127-18-4 Tetrachloroethene /5.0 I Ul~ 
I 108-88-3 Toluene 15.0 I Ul 
I 71-55-6 1, 1, 1-Trichloroethane 15.0 I uj 
I 79-00-5 1,1,2-Trichloroethane 15.0 I ul 
I 79-01-6 Trichloroethene 15.0 I Ul 
I 75-01-4 Vinyl chloride 110 I ul 
I 1330-20-7 Xylenes (total) 15.0 I ul 
/ 67-64-1 Acetone 110 I U/ 
I 71-43-2 Eenzene 15.0 I uj 
I 75-27-4 Bromodichloromethane 15.0 ulI 
1 75-25-2 Bromoform 15.0 I ul 
I 74-83-9 Eromomethane 110 1 ul 
I 78-93-3 2-Butanone 110 I ul 
I 75-15-0 Carbon disulfide 15.0 UII 
I 56-23-5 Carbon tetrachloride 15.0 I ul 
I 108-90-7 Chlorobenzene 15.0 I Ul 
I 124-48-1 Dibromochloromethane 15.0 I UI 
I 75-00-3 Chloroethane 110 ul1 

FORM I 000013
 



IT CORPORATION - KNOXVILLE 

c; Lab Name :QUANTERRA SDG Number: 

Matrix: (soil/water) WATER Lab Sample ID:A8I~~0~7~ 003 
Method: SW846 8260B 

Volatile Organics, GC/MS (8260B) 

Sample WT/Vol: 5 / mL Date Received: 09/11/98 
Work Order: CLE9VlO~ Date Extracted:09/20/98 
Dilution factor: 1 Date Analyzed: 09/20/98 
Moisture %:NA 

QC Batch: 8264187
 
Client Sample Id: RS109
 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q 

--=-67~-~6::.;6::..--=3:-- C:::;;h:;;.;l_o;;.:r;:..;o;;.:f;;.:o:.::rm:..:-. 1_5.;...o""--- I ..=.u I 
--.:.,7.:,4_-=..87.:...-...;3::..- ---:::C:;;;h;:;;1;.;:o:.::r;.;:o;.;;m::.:e:..::t::::h=an=e~ ~__110 I --"-u I 
-.....:...75:::......;-3=-4;:..-...;3::..- --=~:..!,-=~:..-..:D;.:i:..::c:::h:::l:..::o:::r_=o_=e::::t=han=:::e 15 • 0 , --"-u , 
-=..1O=-7.:...--..:0~6=_--=2:--__---:1=-,~2_-....;;D;;.:i:...:c:;;h:.::l;.;:o.;;;r.;;o.;;e.=;than==e~ I5 - 0 l .=;u I 
~75::.-...;3::.::5~-_=4:-- ....:1=-,~~::..--=D:.::i::.;;c;;;:h:::l:..::o:::r..:o:::e_=th:;;;.en=e~ 15 • 0 I .::.u I 

FORM I 000014 



IT CORPORATION - KNOXVILLE 

~Lab Name: QUANTERRA SDG Number: 

Matrix: (soil/water) WATER Lab Sample ID:A8I110171 004 
Method: SW846 8260B 

Volatile Organics, GC/MS (8260B) 

Sample WT/Vol: 5 / rnL Date Received: 09/11/98 
Work Order: CLEA9101 Date Extracted:09/20/98 
Dilution factor: 1 Date Analyzed: 09/20/98 
Moisture %:NA 

QC Batch: 8264187
 
Client Sample Id: RSl13TB
 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q 

I....;:;.S4.;;.°.;;..-...:5:..;;9"--...:0'--__---'1::..,:..,;;2;;.,-..;:D:..;i;;.;;c_h;;;;;l;.::°.;;;;r~o~e~th;;:;e~n=e=0....--'-'( }__ • .;:..0 I ~u It;;.;;o;;..:t:.:;a:::l... 1.;;;,5.:
1--=-7;:;.8_-8:;.;7:..-....;S::..- --=1:...:;,..=2~-..::D..::i:.::c:::h::::l:.::o:.::r..::o.E.::.r,;::o""'p=an=e I5 • 0 1 u;:.1
 
1....;:;.1.;;.0;;.06.;;..1::..-_O:..;;1:;..-...:S"--__...c:.::i..::s'--...;;1...,:.::3_-.;;;,D~i:.::c~hl~o.;;;,r.;;;,o""p.:;.r:.::op""e""n;;;;;,e""-- __Is • 0 I u I
 
1-=.1.;;.0:;.;06:;.;1:;..-_0:.,:2:;..-....;6;......__..::t:.::r:.::an=s;...-..::1...,..;;;3_-=D.=i..;;;c;;:h:;;;;l,;::o.::;.r,;::op=.,ro.:;.p"",e;:::n::;e=--_I 5 • 0 I U;:.I
 
1-=.10=..0=..-.....;4:..:1:----=4:...-__--=E::.;t:::h;:.jY:.;:l:=b:..:e:::D:=z:.::e,;;:D;=:;e 15 • 0 I ..::.u I
 

1.....;:;.5;;.91=--_7...:8;;.,-..;:6~__--'2::..-....:H:=.;e:.:x=an=o:::D:.:;e...:- 110 I ..;:.u I
 
1.. :..7.::.5_-;:;.0;;.9....;-2::.- --=-M:.;:e:..:t:.::h=-'y..=l:.:e:::D:;:e;....::c:::h:.::l..::o.::.r.=i..::d:.::e 15 • 0 1 u.;;.1
 
1....:::1.::...0;:..8_-1_0.;;..-...:1=-- ... p:.::e~n:.::t~a~D_o;;:;D:.::e4'--..:.M;;.;;e:..;t;,.::;h:.o.y:.::l"--~2_- .... ° 1 u.::.1
11
 
1....:::.10=-0;;., .....;4;,;:2;...-..::.5 ......:::.S:.::tyr~en=e:::........ ls. 0 1 ~ul
 

1..-:..7=.9_-3::;..4.=..-....;5=-- --=1:...:;,..=1:.!.,..::2...,..::2:...-..::T.,:e:.::t:.::r.:;;a:.::c.:::h:.::l,;::o.:.r,;::o;:;.e..:;;,th;::;an=e=--_I 5 • 0 I u;:.!
 
1-=.1=.2.:....7...:-1::.;8:;..-_4::....- -=T:.;:e:.:t:.::r-=a:..::c:::h:.::l:.::o..::r..;::o:.::e-=t,:.:h;::e:;:D:.::e 15. 0 I U;;.I
 
1--=10;;;.,;8;....--=8..::8_-.;;.3 ---:o.T.;;.ol=u;;.e:;;:D;:..:e:::........ 15 • ° I -=-u I
 

1.. :..7;:;:,1....;-5:.;S:;,.-.....;6=--- --=1...,-=1...,-=1~--=T,;::r-=ic::;c.:::h:.::l,;::o.::.r.;;;,o:.::e~t;;:;h=an_e.;;...... I 5 • ° I u=.,
 
1- :...79;;..-....;0:....:0=--..::5~ ....:1=--',:.:1:....!,-=2:..--=T..::r..:::i:.::c.:::h=l.:::;.or=-o;:;.e;:;.t;:;;han=:;;:e=-- 15 .0 I ..:;.u I
 
'-,-79::::..--O_1;;...-.....;6"-- --=Tc::;r-=i;;.;;c=hl=o..::;r..::;o.;;e:.::t;;:;h..::;e::;;;n..::;e__~ 15 • 0 1 u=.1
 
'-,-75::;..-...:0:.;1;;..-..;4'--- -'V;;..:i==.D=.;Y;;.;;l:-...=c:::h:::l..::;o.::.r.=id.=:;e;;..- ll0 I ...::.u 1
 
1....;:;.1_33;..0;..-_2;;".;0"--....;.7 ...:X;.:;"y...l;;.;en=e;;.;;s~(c..;;t..::o..::t_=:a_l..:...} 15 • 0 I ..;:.u I
 
I~6-,-7_-6:;,.4;..-..;1=-- ....:A..::;c:;,;:e:;,;:t:.,:o;::;n=.;:e:.- 110 I ...::.U I
 
1--=-7=.1-_4=.:;3:;,. ..::2:........ .....;B::;.;e;:;:D:::z:.,:e==.n::.::e::.....- ls •0 I -..;:.u I
 

'I 75-27-4 Bromodichloromethane IS. ° 1 ....;:;.ul
 
1- :..7;;..s-....;2:.;5;..-..;:2=--- ....;;B;:..:r:;..;o;;.;;m;.;.;o:.:;f:.;:o;.:;;rtn..;;.;.. ls .Ol ...::.u I
 
1......:..7..:.4_-8:;,;3:;..-....;;9;...... --=B:..=r..::o;.;;m:;:o..::;m==e:.;:;t~h=an=e_'_ 110 I u.;:.\
 
1- :..7_8-...:9:.;3;;,...--=3'-- ...:2;..--=B;;".;u;;.;t;.:an~o_=:D""e IIO I ...::.u I
 
1......:..7::;.5_-1::;5:;..--'0=-- ~C:..::;a:.::r..::;b:..=o:::n:.....:::d:;;:i:.::s_=u:.;;;;l..::;f.=i..:;;d~e 15 . ° I U....;.I
 
1-=.5;:.6...:-2::.:3::;..-....;;5~ _...::::C:.:::;a:.::r=b:;::o:::D:...:::t..::e:;::t:.::;r=a..::c.:::h::;l,;::o;:;.r.=i..::;d=-e 15 .0 I ..::...u I
 
1-=1.;;.08=--....;9:;,.O;..-_7~ ..;:C:::;h:.::l;.::o-=r_=o.::;b...;;;e=D=z:.::e_D:.::e 15. ° 1 u.;;.1
 
1-=.1::..24.=........-4.;..;8::...-....:1:::...- ..;::D:.::i=b:..=r:.;:;o;:;,m:..=o:.;:;c;::.;h=l..::;o;:;.r..::.o~m:.::e,;::t.:::h::;;;an;::;e.:::..._ Is. ° 1 u.;:.1
 
1--'-75;;...--'O:;..;0'--..::3 ~C;;:;h=l;;.;;o:.:;r:..::oc.;e..::t=h=an=e 110 I ..::...u I
 

FORM I 000015 



IT CORPORATION - KNOXVILLE 

~ Lab Name:Q~ SDG Number: 

Matrix: 
Method: 

(soil/water) WATER 
SW846 8260B 
Volatile Organics, GC/MS (8260B) 

Lab Sample ID:A8I110171 004 

sample WT/Vol: 5 / mL 
Work Order: CLEA9101 
Dilution factor: 1 
Moisture %: NA 

Client Sample Id: R5113TB 

Date Received: 09/11/98 
Date Extracted:09/20/98 
Date Analyzed: 09/20/98 

QC Batch: 8264187 

CONCENTRATION UNITS: 
CAS NO. COMPOOND (ug/L or ug/kg) ug/L 

~6..:..7~-6;;.;6;;.;-..;;3~ Chl~",-o.;..;r;;.;o;;.;f;;.;o;.;;nn~ I_s_._o 
..-;..74-=---B=-7:...-...;:3:.... C=:;hl=o;::.:r"'-'o;::.:m;;.;.;e;;;.;t::::h::::an=e~ 110 
-.:..7:.5--.:-3:::.;4:..-...;:3:..-.. ....;1::::,.L.;,1=.-...;D::;.;J.::.;"c:;.:h:::;l:.,:o;:::r:..::o:.;:e:.;:t:=;h::::an=e 1 5 • 0 
....=.1=-07..:...-....;O;.;6:...--=2:-_~---'1=...;,2~-....;D;::.:J.::.:"c::.::h~l::::o;;.::r:.;:o:.;:e:.;:t:::han=:::e 1 5 • 0 
--'-75_.-....;3;;.:5:.,.-....;4'- ....;1=-0,1"'--....;;D:...J.;;.;·c;;;.;;h,;;;;l;;.:o_r....;o..;:e:....;:t.._h...e,;;;;n...;;;;e 1 5 . 0 

Q 
I 
1 
I 

I 

\ 

~u I 
u.=.1 

....;;.u I 

...=.u I 

....;;.U I 

FORM I 000016
 



IT CORPORATION - KNOXVILLE 

Lab Name: QUANTERRA SDG Number: 

Matrix: (soil/water) WATER Lab Sample ID:A8I110171 003 
Method: SW846 8270C 

Base/Neutrals and Acids (8270C) 

Sample WT/Vol: 1000 / mL Date Received: 09/11/98 
Work Order: CLE9V102 Date Extracted:09/14/98 
Dilution factor: 1 Date Analyzed: 09/21/98 
Moisture %-:NA
 

QC Batch: 8257121
 
Client Sample Id: RS109
 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0
 

1- :::.8= 1
..3...;-3;::.:2=---=9:.- ...;A:.==.ce::;n:.:;a::.p""'h:.:;t:::h:.:.;e:.:n:.:.;e:;..... 1::;1..::..0 I -=.u 

1--=.2;:..08;:.....;-9:;..;6:;..;-...;8:...- A"-=ce""n;;:.a=p=h;;:.t=h:.::.y<-:l=e;.;;;n=e=-- 110 I u~ 1
 
I~1=-20:::........:-1::.:2=----'7'--_~---'An::.==th:.:;r=-a::.c::.;e:::n:.:.;e:;..... 11 ° I .=.u I
 
1 I
......=.5..;;,6_-.;;.5""5_-;;;.3 ...;B;;;.e=n""z;;;.o;;;;..".;(a=..;)an=t=h""r=a;;;.c;;;.e=.;;n..::..e;....... 11 ° , ---"-U 
I-=..20::.;5::.--=9:.,:9:;..;-....:2=--- B::.e::.;n:.:;z:.o;:;..l.:(b=..):..:f::.:l:.::u:::o:.::r:.;:an=:.;;t:=;h:.::e:=::n.=.e 11° I .=.u 1
 
1......=.2;:...0..;..7_-0=..8=..--=9:...- ::;B..;;;;e;;.::n::;z""o...:.;(k:.::..<..,;)f::.;l=u::.:o=r;.;;;an=t:;;;;h;.;;;e;;::no;;:;e'-- 11° I -=.u 1
 
1~1:.:..9:.1...;-Z'±=-=---=2=-- =B.=.e::n::.z=.0...l..(g~h:.:;~:.· )up::.:e:.::ry::...L..:l:.;:e:.:;n:.:e:....- 11° I .=.u 1
 
1....:=-5;:...0_-3::.;2=----'8=-- -=B..;;;;e;;;:;n::;z::.o...:.;(a::..c...J)p;;;;.vrL..=..;e;.;;;n=e::..- 110 I .=.u 1
 

1--=:1.::.1.::.1_-::..9:.l_-1=-- -=b:::~::.:·s~(2=---,C=.=h:.:.;l::.;o:::r::.;o::.;e::.;t:.:h:.:.;o:':XY:=..l..!.)-::m:.:.:e::.;t:.:h=:an=e=--_11 ° I --:::.u 1
 
1---=.1.::.1.::.1_ ..::.44~-4.;;.... -=b::.:1.=·s::....:..;(2=..-...;C=.;;h:.::;l::.:o::.;r=o=e:;.;t:.:h;:..y<-:l::..:)--::e=t::::h=e;.;;;r;.......__ 1.=1...;;.0 .=.U I
 
1--=:1;:...0;:...8_-;:...6;:...0_-1=-- -=2=-'<-:2:;.....'--,O=xy:.=.<..:b::.:l.:.:·S:::....l..:(1:..--=C:.:h=.:l:.::o::.::r:.;:o~p::.::r:.;:o~p::.:an=e:."c)_1.::1..;;,0______ _ .=.U 1
 
1---=.1::.1..;..7_-.=.8;;;.1_-7"'- -=b=1.=·s::....:..;(2;;..-...;E=t=.;;h:.::.y<-:1;;.;;h=e;;.;;xv~l::..:)---"p;.;;;h=t;.;;;h;;.;;a=1;;.;;a=t;;.;;e'__l .:1..;;,0______ _ ...;;.U 1
 
1-=.1;:...0::.1_-=.,5=..5...;-3=-- 4=.,-....:B::.:r:;.;o=m:.:;o""'p:.:h:.:.;e:.:n;:..y:..:l::......J:p::h.:.::e:;.:n::.iy-=1;......::e:..:t::.h:.;:e:;.:r:..-_1.::1..;;,0 ..;;;;U I
 
1- :::.8=:.5_-;:...6:::..8_-7.:-.. --=B::.;u::.;t=-y~1:....:b::.;e::.:n:::z=-v~l::......J:p::.::h.:..:t::h.::a::..:l:.::a:.::t:.::e=-- 1.::1..;;,0______ _ .=.U I
 
1--=:1;:...0;:...6_-4.=.7.:--8=-- 4:..-...;C=h=.:l::.;o:.:r::.;o::.;an=1.::.::·l::.::i:..:n.:.::e=-- I.=1..::.0 .=.U 1
 
1 ::;.5.::;..9_-=-5.=.0_-7"'- 4;....-......:C;;.;;h=l=o;;.;;r=o;;..--=3:;..;--=m;.;.;e:;.,;t;;.;;h;:..y;...:l::..op=.=h::..;;e;.;;;n=o;;..;;1;.......__ 1.::.1..;;,0 ...;;.U I
 
I.-=:...9:.1_-::::.,5=..8_-7.:- ......:2=--...;C:.:h=.:l:.:o:.:r::.;o:.:n:.:.;a::l:p::.::h.:.;t::h.:.:a::..:l:.;:e::n::.:e=-- 1.::1..::.0______ _ .=.U I
 
1-=:..9=..5_-=..5...;7_-8;....... --::2;;..-...;C=h.:.::l::.::o::.:r:;.,;o"-'p::.:h.:.::e::.:n=o=1;....... 1.=1...;;.0 ..::.U 1
 

-I 7005-72-3 4-Chlorophenvl phenyl ether 1.::.1..::.0 .=.ul
 

1--=..21:.8::;..-...;0:..:1;;..-....:9 .=Ch:.:;ry=...<..;s::.;e::.;n:::.;e=- 1=1.=.0 .=.U 1
 

1-=..5::::.,3_-7.:...0=---3=-- --=D::.::i:..:b::.;e::.::n=z~( a:::...l~h:::)-=a=n.:.:t::h.::r:.;:a::.:c::.;e:.:.n::.:e=-- 1.::.1..;;,0 .=.U 1
 

1--=.1=..3;:;.2_-=-64~-9:...- -=D:.,:i::.:;b::.;e::.:;n:::.;z:;.,;o::.;f=.;u:.:r:.;:an==- 1.=l~O ~U 1
 

1--:::.8-=.4_-7,;,.4-=.-:.-2=-- --=D::.;i:..-..:n.:.,-....:b::.;u::.;t::...yt..:l::......J:p::.::h.:.,:t::h.::a:;::l::.:a:.;:t:.::e:...- I.::.1..::,0______ _ .=.U I
 
I-=:..9=-5_-5=..0=---1=-- --=1::.Jc-=2;;..-..:D=~:..:· c=h.:.::l::.;o=r:..:o;;;:;b:..:e::.n:.:z:.;:e;.;;;n:.:e:...- I.=1...;;.0 .=.U 1
 
1-=..54-=.=-1_-7..:.,;3::::....;-1=-- -=1:....ct..:3::....-..:D::..:i::..:c=:h::.;l:.,:o:.:r:.;:o:.:b::.,:e::n.::z:..;:e::n::::e=-- 1.::.1..;;,0 .=.U I
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IT CORPORATION - KNOXVILLE 

~ Lab Name :.QUANTERRA SDG Number: 

Matrix: (soil/water) WATER Lab Sample ID :A8I110171 003 
Method: SW846 8270C 

Base/Neutrals and Acids (8270C) 

Sample WT/Vol: 1000 / mL Date Received: 09/11/98 
Work Order: CLE9V102 Date .Extracted:09/14/98 
Dilution factor: 1 Date Analyzed: 09/21/98 
Moisture !!r:NA 

QC Batch: 8257121 
Client Sample Id: RS109 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q 

84-66-2 Diethyl phthalate 110 I ul 
105-67-9 2,4-Dimethylphenol 110 I 01 
131-11-3 Dimethvl phthalate 110 I ul 
117-84-0 Di-n-octyl phthalate 110 I oj 
534-52-1 4,6-Dinitro-2-methylphenol 125 [ uj 
51-28-5 2,4-Dinitrophenol 125 oj 
121-14-2 2,4-Dinitrotoluene 110 01 
606-20-2 2,6-Dinitrotoluene 110 01 
206-44-0 Fluoranthene 110 01 
86-73 -7 Fluorene 110 01 
118-74-1 Hexachlorobenzene 110 oj 
87-68-3 Hexachlorobutadiene 110 01 
77-47-4 Hexachlorocyclopentadiene 110 01 
67-72-1 Hexachloroethane 110 01 
193-39-5 Indeno(l,2,3-cd)pyrene 110 01 
78-59-1 Isoohorone 110 01 
91-57-6 2-Methylnaphthalene 110 ul 
95-48-7 2-Methylphenol 110 01 
91-20-3 Naphthalene 110 01 
88-74-4 2-Nitroaniline 125 ul 
99-09-2 3-Nitroaniline 125 01 
100-01-6 4-Nitroaniline /25 01 
98-95-3 Nitrobenzene 110 01 
88-75-5 2-Nitroohenol 110 ul 
100-02-7 4-Nitroohenol 125 01 
621-64-7 N-Nitrosodi-n-propylarnine 110 01 
86-30-6 N-Nitrosodiohenylamine /10 ul 
87-86-5 Pentachlorophenol 125 01 

FORM I 000094 



IT CORPORATION - KNOXVILLE 

(; Lab Name: QUANTERRA SDG Number: 

Matrix: (soil/water) WATER Lab Sample ID:A8I110171 003 
Method: SW846 8270C 

Base/Neutrals and Acids (8270C) 

Sample WT!Vol: 1000 / mL Date Received: 09/11/98 
Work Order: CLE9~02 Date Extracted:09/14/98 
Dilution factor: 1 Date Analyzed: 09/21/98 
Moisture %":NA 

QC Batch: 8257121
 
Client Sample Id: RS109
 

CONCENTRATION UNITS: 
CAS NO. COMPOOND (ug/L or ug!kg) ug/L Q 

--=.8.=.5_-0:::.;1=--....;8~ ......::.P.:.:h:.::;e::n;:::an:.:.t=:h:.:;r=-e:::n::.:e=-- 1.::.1.::..0 I ..=.U 1 
---=-1,;:.,08=--.....:9:..:S:....-.=2'--__---"P;...:;h:.;:e;;:;n;.::o.=1 110 I ...=.u I 
--::.;12::.;9::....-....;0:...::0:....-..,::0_--;:-_---=p:..lyr=.:::e:.:::n:.:::e 110 I ..=.u I 
--=.1.=.2.:::..0_-8:.:2=--.....:1=-- -=1.L,.f::.2.L,.14..:..,..-T:.:r=-~::.;·ch=1:.:o::.:r:...::o:.=b:.;:e:.:;n:.=z:.;:e;.::;n:.=e'--__ 11° I ..=.U 1 
-:::.9.:.5-'-9::....S:::.,.--'4=-- --=2.L.1..:,4.L.15::::.....--T:.:r=-~:..:·c=:h:::l:..:o:.::r:...::o~p:.:.h:.::e:::n:.::o:.:l'-- 125 I =U 1 
--=.8.=.8_-0:::.;6:...-.....:2=-- --=2.L,.f..:.4.L.1.:::..6_-T:.:r=-~=-·ch=1:.;:o:.:r:...::o:.l:p:.:.h::.:e;;:;n:.:o:.=1'-- 11° I -=u I 
-=-8.:::..6_-7'--4=--.....;8=--- --=C.=a.=.rb=.a=zo::.;1::.;e=-- 110 I =U I 
......:.1.:::..06::..-_4::.;4:..-...:5:......- ..:.4_-M::e::,t=:h:.:.Vl.-'1::..lp:::h.:.:e::.:n.:..:o:..:l=-- 11° [ u.::.1 

FORM I OCC095 



Client Sample m: R5107 

Lot-Sample # ••.. : A8I110171-001 Work Order I ... : CLE9L10T 
Date Sampled••• : 09/11/98 08:35 Date Received•• : 09/11/98 
Prep Date •••••• : 09/15/98 Analysis Date.. : 09/21/98 
Prep Batch # ... :. 8259256 
Dilution Factor: 1 
~ Moisture ••••• : 18 Method•..••••.. : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
HMX ND 0.50 
EX 0.073 J 0.50 
1, 3, 5-Trinitrobenzene ND 0.25 
1,3-DiDitrobenzene 0.024 J 0.25 
Tetryl 0.067 J 0.65 
Nitrobenzene ND 0.25 
2,4,6-Trinitrotoluene ND 0.25 
2-Nitrotoluene 0.14 J 0.25 
2,4-Dinitrotoluene ND 0.25 
3-Nitrotoluene ND 0.25 
4-Nitrotoluene ND 0.25 

~2,6-Dinitrotoluene ND 0.25 
"'Nitroglycerin ND 2.5 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
1-Cbloro-3-nitrobenzene 102 (72 - 129) 

NOTE (S) : 
J Eslimal=l rcsuIL Result is less lhan RL. 

Matrix•.....••. : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

OOC1.G8
 

http:Matrix�.....��


IT CORPORATION - KNOXVILLE
 

Client Sample ID: R5~OO
 

Lot-Sample i ... : A8I110171-002 Work Order i ... : CLE9T~OT 

Date Sampled••• : 09/1~/98 09:50 Date Received.. : 09/11/98 
Prep Date : 09/15/98 Analysis Date .. : 09/21/98 
Prep Batch i :. 8259256 
Dilution Factor: 1 
% Moisture.•••• : 14 Method : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
HMX NO 0.50 
RDX NO 0.50 
1, 3, 5-Trinitrobenzene NO 0.25 
1,3-0initrobenzene NO 0.25 
Tetryl NO 0.65 
Nitrobenzene NO 0.25 
2,4,6-Trinitrotoluene NO 0.25 
2-Nitrotoluene NO 0.25 
2,4-Dinitrotoluene NO 0.25 
3-Nitrotoluene NO 0.25 
4-Nitrotoluene NO 0.25 

~J,6-0initrotoluene NO 0.25 
....htroglycerin ND 2.5 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
1-Chloro-3-nitrobenzene 98 (72 - 129) 

Matrix•...•...• : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

OOC1G9
 



IT CORPORATION - KNOXVILLE 

Client Samp1.e m: RSJ.09 

HPLC 

Lot-Samp1.e t ... : A8IJ.J.OJ.7J.-003 Work Order t ... : CLE9VJ.03 
Date Sampled••. : 09/J.J./98 09:25 Date Received•• : 09/J.J./98 
Pr~ Date•.•••• : 09/J.5/98 Ana1.ysis Date•• : 09/J.6/98 
Pr~ Batch # •.• :. 8258J.47 
Di1.ution Factor: J. Method•••..•••• : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
BMX 0.25 J 0.50 
RDX ND 0.50 
J.,3,5-Trinitrobenzene ND 0.20 
J.,3-Dinitrobenzene ND 0.20 
Tetryl ND 0.20 
Nitrobenzene ND 0.20 
2,4,6-Trinitrotoluene ND 0.20 
2-Nitrotoluene ND 0.20 
2,4-Dinitrotoluene 0.J.9 0.13 
3-Nitrotoluene ND 0.20 
4-Nitrotoluene ND 0.20 
2,6-Dinitrotoluene ND 0.J.3 

~itrOglYCer~n ND 2.5 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
J.-Chloro-3-nitrobenzene 67 (39 - J.57) 

NOTE (5) :
 

J EslimalcI resulL Result is less rIJan RL.
 

Matrix••.•.•.•• : WATER 

UNITS 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

00017·0
 



IT CORPORATION - KNOXVILLE 

Client Sample m: RS1.01. 

BPLC 

Lot-Sample i ... : A8I1.1.01.71.-005 Work Order i ... : CLEAD1.0T 
Date Sampled••. : 09/1.1./98 1.0:45 Date Received•. : 09/1.1./98 
Prep Date••••.• : 09/1.5/98 Analysis Date .• : 09/1.7/98 
Prep Batch i ... :. 8259256 
Dilution Factor: 1. 
t Moisture .•.•• : 1.4 Method..••..••• : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
HMX ND 0.50 
RDX ND 0.50 
1.,3,5-Trinitrobenzene ND 0.25 
1.,3-Dinitrobenzene ND 0.25 
Tetryl ND 0.65 
Nitrobenzene ND 0.25 
2,4,6-Trinitrotoluene ND 0.25 
2-Nitrotoluene ND 0.25 
2,4-Dinitrotoluene ND 0.25 
3-Nitrotoluene ND 0.25 
4-Nitrotoluene ND 0.25 

~,6-Dinitrotoluene ND 0.25 
itroglycerin ND 2.5 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
1.-Chloro-3-nitrobenzene 99 (72 - 1.29) 

Matrix..•..•... : SOLID 

UNITS 
rng/kg 
rng/kg 
rng/kg 
rng/kg 
rng/kg 
rng/kg 
mg/kg 
rng/kg 
rng/kg 
mg/kg 
rng/kg 
rng/kg 
rng/kg 

0001.71
 

http:Matrix..�..�


IT CORPORATION - KNOXVILLE
 

Client Sample m: RSl.02
 

EPLC 

Lot-Sample # ... : A8I110171-005 Work order # •.. : CLEAE10T 
Date Sampled••• : 09/11/98 11:35 Date Received•. : 09/11/98 
Prep Date•••••• : 09/15/98 Analysis Date•. : 09/18/98 
Prep Batch # ••• :. 8259255 
Dilution Factor: 1 
% Moisture ..••• : lS Method..••••••. : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
HMX ND 0.50 
RDX ND 0.50 
1,3,S-Trinitrobenzene ND 0.25 
1,3-Dinitrobenzene ND 0.25 
Tetryl ND 0.65 
Nitrobenzene ND 0.25 
2,4,6-Trinitrotoluene ND 0.25 
2-Nitrotoluene ND 0.25 
2,4-Dinitrotoluene ND 0.25 
3-Nitrotoluene ND 0.25 
4-Nitrotoluene ND 0.25 

~,,6-Dinitrotoluene ND 0.25 
~itroglycerin ND 2.5 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
1-Chloro-3-nitrobenzene 101 (72 - 129) 

Matrix•.•.•...• : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0001.72
 



IT CORPORATION - KNOXVILLE 

C1.ient Sample m: RS1.03FD 

BPLC 

Lot-Sample t ... : A8I110171-007 Work Order # ... : CLEAG10T 
Date Sampled••• : 09/11/98 11:35 Date Received.• : 09/1.1/98 
Prep Date•.•••• : 09/15/98 Analysis Date .• : 09/1.8/98 
Prep Batch t ... :. 8259256 
Dilution Factor: 1 
t Moisture •.•.• : 14 Method••..•••.. : SW846 8330 

REPORTING 

PARAMETER RESULT LIMIT 

EMX ND 0.50 
RDX ND 0.50 
1,3,5-Trinitrobenzene ND 0.25 
1,3-Dinitrobenzene ND 0.25 
Tetryl ND 0.65 
Nitrobenzene ND 0.25 
2,4,6-Trinitrotoluene ND 0.25 
2-Nitrotoluene ND 0.25 
2,4-Dinitrotoluene ND 0.25 
3-Nitrotoluene ND 0.25 
4-Nitrotoluene ND 0.25 

~,6-Dinitrotoluene ND 0.25 
"'itroglycerin ND 2.5 

PERCENT RECOVERY 

SURROGATE RECOVERY LIMITS 
1-Chloro-3-nitrobenzene 103 (72 - 129) 

Matrix...•..... : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0001.73
 



:IT CORPORATION - KNOXVl:LLE 

Client Sample m: R51.1.0 

HPLC 

Lot-Sample t ... : A8I110171-008 Work Order t ... : CLEAJ10T 
Date Sampled••• : 09/11/98 12:10 Date Received•• : 09/11/98 
Prep Date••.••• : 09/15/98 Analysis Date •. : 09/18/98 
Prep Batch t ... :. 8259256 
Dilution Factor: 1 
t Moisture ••••. : 15 Method...••.... : SW846 8330 

REPORTING 
PARAMETER RESULT" LIMIT 
HMX ND 0.50 
RDX ND 0.50 
l,3,5-Trinitrobenzene ND 0.25 
l,3-Dinitrobenzene ND 0.25 
Tetryl ND 0.65 
Nitrobenzene ND 0.25 
2,4,6-Trinitrotoluene ND 0.25 
2-Nitrotoluene ND 0.25 
2,4-Dinitrotoluene ND 0.25 
3-Nitrotoluene ND 0.25 
4-Nitrotoluene ND 0.25 

~,6-Dinitrotoluene ND 0.25 
~troglycerin ND 2.5 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene 98 (72 - 129) 

Matrix.....•... : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

000174
 

http:Matrix.....�


IT CORPORATION - KNOXVILLE
 

Client Sample m: R51ll
 

HPLC 

Matr±x.•.••...• : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Lot-Sample # ... : A8I110171-009 Work Order # ... :
 
Date Sampled••. : 09/11/98 12:50 Date Received.• :
 
Prep Date••••.• : 09/15/98 
Prep Batch # ... :. 8259256 
Dilution Factor: 1 
t Moisture ••••• : 12 

PARAMETER
 

BMX
 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
2-Nitrotoluene 
2,4-Dinitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 

,,\~,6-Dinitrotoluene

O. itroglycerin 

SURROGATE 
1-Chloro-3-nitrobenzene 

Analysis Date .• : 

Method••.•••..• : 

RESULT 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PERCENT 
RECOVERY 
102 

CLEAM10T 
09/11/98 
09/18/98 

SW846 8330 

REPORTING 
LIMIT 
0.50 
0.50 
0.25 
0.25 
0.65 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
2.5 

RECOVERY 
LIMITS 
(72 - 129) 

OOG175
 



IT CORPORA:rION - XNOXVILLE 

Client Sample ID: R7008 

BPLC 

Lot-Sample i ... : A8I~~O~7~-O~O Work order i ... : CLEAQ~OR 

Date Sampled••• : 09/~0/98 ~5:00 Date Received•• : 09/~~/98 

Prep Date •••••• : 09/~5/98 Analysis Date•• : 09/21/98 
Prep Batch i ... :. 8259256 
Dilution Factor: ~O 

t Moisture•...• : 33 Method.••••..•. : SW846 8330 

REPORTING 
PARAMETER RESULT LIMIT 
BMX 9.7 5.0 
RDX 7.3 5.0 
~,3,5-Trinitrobenzene ND 2.5 
~ ,3-DiDitrobenzene 6.7 2.5 
Tetryl ND 6.5 
Nitrobenzene ND 2.5 
2,4,6-Trinitrotoluene 83 2.5 
2-Nitrotoluene ND 2.5 
2,4-DiDitrotoluene 28 2.5 
3-Nitroto1.uene L2J 2.5 
4-Nitrotoluene NDG 2.5 

4C:X6-Dinitrotoluene ND 2.5 
, " troglycerin ND 25 

PERCENT RECOVERY 
SURROGATE RECOVERY LIMITS 
l-Chloro-3-nitrobenzene NC,DIL (72 - ~29) 

NOTE(S): 
NC The recovery and/or RPD were nOI caJcu1aled.
 

DlL The concentration is c:stima.Ied or lIQt reported due to dilution or the presence of interfering analylCS.
 

J Eslimared result. Resull is less dIaD RL
 

G E1evaIed reporting limit. The reporting limit is elevated due to mauix inlerference:.
 

Matrix•...•..•• : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mgjkg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

0001.76
 



IT CORPORA.TJ:ON - KNOxvn.LE
 

Client Sample ID: R7009
 

HPLC 

Lot-Sample i ... : A8I110171-011 Work Order i ... : 
Date Sampled•.• : 09/11/98 14:00 Date Received•. : 
Prep Date•.••.• : 09/15/98 
Prep Batch i ... : 8259256 
Dilution Factor:' 5 
% Moisture•.••. : 28 

PARAMETER.
 

EMX
 
RDX 
1, 3, 5-Trinitrobenzene 
l,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2, 4, 6-Trinitrotoluene 
2-Nitrotoluene 
2,4-Dinitrotoluene 
3 -Nitrotoluene 
4-Nitrotoluene 

~~6-Dinitrotoluene 

~troglyc:erin 

SURROGATE 
1-Chloro-3-nitrobenzene 

NOTE (5) : 

• SurrtlgaIC =v=y is outside Slated c:onuol limits. 

Analysis Date •. : 

Method••••••••• : 

RESULT 
ND 
NDG 
NDG 
NDG 
ND 
NDG 
ND 
ND 
ND 
NDG 
ND 
NDG 
ND 

PERCENT 
RECOVERY 
147 * 

CLEC410R 
09/11/98 
09/21/98 

SW846 8330 

REPORTING 
LIMIT 
2.5 
3.2 
3.7 
1.6 
3.2 
7.2 
1.2 
1.2 
1.2 
1.6 
1.2 
2.2 
12 

RECOVERY 
LIMITS 
(72 - 129) 

Matrix....•.... : SOLID 

UNITS 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

G Eevated reporting limit. The reporting limit is eIevaled due 10 lIWrix iJUerference. 

o
 
000177
 

http:Matrix....�
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IT CORPORATIQB - KNOXvILLE 

Client Sample ID: R5107 

"l'O'rAL Metals 

Lot-sample # ... : 
Date Sampled.•. : 
~ Moisture•...• : 

A8Ill0171-001 
09/11/98 08:35 
18 

Date Received.. : 09/11/98 
Matrix : SOLID 

::,;PARAME===;:.:TE:.=R.;......__ .:.:RE=SUL=T=-

REPORTING 
LIMIT UNITS ~ME::::.':.:rH:::O:::::D=--

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch # ... : 8264120 
Arsenic 8.5 0.61 mg/kg SW846 6010B 09/21-09/24/98 CLE9L101 

Dilution Factor: 

Lead 10.8 0.37 mg/kg SW846 6010B 09/21-09/24/98 CLE9L102 
Dilution Factor: 1 

Selenium 0.89 0.61 mg/kg SW846 6010B 09/21-09/24/98 CLE9L103 
Dilution Factor: 1 

Thallium ND 0.80 mg/kg SW846 6010B 09/21-09/24/98 CLE9L104 
Dilution Factor: 

Silver ND 1.2 mg/kg SW846 6010B 09/21·09/24/98 CLE9L106 
Dilution Factor: 1 

8570 24.5 mg/kg SW846 6010B 09/21-09/24/98 CLE9L107 
Dilution Factor: 1 

Antimony 0.33 B 0.61 mg/kg SW846 6010B 09/21-09/24/98 CLE9L105 
Dilution Factor: 1 

Barium 44.9 24.5 mg/kg SW846 6010B 09/21-09/24/98 CLE9L108 
Dilution Factor: 

Beryllium 0.20 B 0.61 mg/kg SW846 6010B 09/21-09/24/98 CLE9L109 
Oi lution Factor: 

caJ.cium 749 612 mglkg SW846 6010B 09/21-09/24/98 CLB9L1QA 
Dilution Factor: 1 

Cadmium ND 0.61 mg/kg SW846 6010B 09/21-09/24/98 CLE9L10C 
Dilution Factor: 1 

Cobalt 7.6 6.1 mg/kg SW846 6010B 09/21-09/24/98 CLE9L10D 
DiLution Factor: 1 

Chromium 10.2 1.2 mg/kg SW846 6010B 09/21-09/24/98 CLB9L10E 
Dilution Factor: 1 

10.2 3.1 mg/kg SW846 6010B 09/21-09/24/98 CLB9L10F 
Dilution Factor: 1 

(Continued on next pagel 

000413 



IT CORPORATJ:OB - 1OlIQXV1LLE 

Client sample m: R5107 

'1'O'J:'AL l!Ieta1s 

Lot-Sample t ... : ABIl10171-001 

ReauI.. lIDli reponing limila have been odjuoud (or dry weight. 

B Estimau:d n:sult. Result is I.... than RL. 

Ma~•.......• : SOLID
 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 
09/21-09/24/98 CLE9L10G 

09/21-09/28/98 CLE9L10H 

09/21-09/24/98 CLE9L10J 

09/21-09/24/98 CLE9L10K 

09/21-09/28/98 CLE9L10L 

09/21-09/24/98 CLE9L10M 

09/21-09/24/98 CLE9L10B 

09/21/98 CLE9L10Q 

09/21-09/24/98 CLE9L10P 

PARAMETER 
:Iron 

Potassium 

!la.gnesium 

!!anganese 

sodium 

Nickel 

Canadium
 
Hercury 

zinc 

NOTBlS) : 

RESULT 
16500 

556 B 

1410 

604 

37.0 B 

11.4 

15.8 

0.038 B 

40.5 

REPORTING 
LIMIT 
12.2 

Dilution Factor: 1 

612 
Dilution Factor: 1 

612 
Dilution Factor: 1 

1.8 
Di lution Factor: 1 

612 
Dilution Factor: 

4.9 
Dilution Factor: 1 

6.1 
Di luti on Factor: 1 

0.12 
Dilution Factor: 

2.4 
Dilution Factor: 1 

UNITS 
mg/kg 

mg/kg 

mgjkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

==:::..::...METHOD 
SW846 6010B 

SW846 6010B 

SW846 6010B 

SW846 6010B 

SW846 60l0B 

SW846 6010B 

SW846 60l.0B 

SW846 747l.A 

SW846 60l0B 



rr CDRPORAT:IOR - l<BUXvILLB 

Client Sample m: R510o

'1'OTAL Hetals 

Lot-sample i ... : 
Date sampled••• : 
% Moisture •.••. : 

ASIll0171-002 
09/11/98 09:50 
14 

Date Received•• : 09/11/98 
Matrix•...••. : SOLID 

::.:PARAME===:;TE=R~ __ ""RE=S""'UL=T 
REPORTING 
LIMIT UNITS ME:;:;:;1::.::'H;.;..;O::.::[)~ 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch i ... : 8264120 
Arsenic 14.3 0.58 

Dilution Factor: 
mg/kg SW846 601.0B 09/21-09/24/98 CLE9T101 

Lead 53.4 0.35 mg/kg SW846 601.0B 09/21.-09/24/98 CLE9T102 
Dilution Factor: 1 

Selenium 0.90 0.58 mg/kg SW846 601.0B 09/21.-09/24/98 CLE9Tl.03 
Dilution Factor: 1 

Thallium 0.89 0.75 mg/kg SW846 601.0B 09/21.-09/24/98 CLE9Tl.04 
Dilution Factor: 1 

Silver ND 1.2 mg/kg SW846 6010B 09/21-09/24/98 CLE9T106 
Dilution Factor: 1 

10200 23.1 mg/kg SW846 601.0B 09/21.-09/24/98 CLE9T107 
Di luti on Factor: 

Antimony 1.2 0.58 mg/kg SW846 601.0B 09/21-09/24/98 CLE9Tl.05 
Dilution Factor: 1 

Barium 82.2 23.1. mg/kg SW846 601.0B 09/21-09/24/98 CLE9Tl.08 
·Dilution Factor: 1 

Beryllium 0.31. B 0.58 mg/kg SW846 601.0B 09/21-09/24/98 CLE9Tl.09 
Dilution Factor: '. 

Calcium 6570 578 mg/kg SW846 601.0B 09/21-09/24/98 CLE9Tl.OA 
Dilution Factor: 1 

Cadmium 3.3 0.58 mg/kg SW846 6010B 09/21-09/24/98 CLE9Tl.OC 
Dilution Factor: 1 

Cobalt 8.2 5.8 mg/kg SW846 6010B 09/21-09/24/98 CLE9Tl.OD 
Dilution Factor: 1 

Cbrcmium 15.8 1.2 mg/kg SW846 6010B 09/21-09/24/98 CLE9Tl.OE 
Dilution Factor: 1 

28.3 2_9 mg/kg SW846 601.0B 09/21-09/24/98 CLE9Tl.OF 
Dilution Factor: 1 

(Continued on next page) 

UOO-llS
 



IT CORPORATJ:Oll - l\NQXvILIaB 

Cl.ient sample :ID: RS100. 

'1'O'mL :Metals 

Lot-Sample I ... : A8Il10171-002	 Hatrix..•....•. : SOLID 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS ==:..::.. ANALYSIS DATE ORDER #METHOD 
Iran 21600 11.6 mg/kg SW846 6010B 09/21-09/24/98 CLE9~OG 

Di lution Factor: 

Potassium 1090 578 mg/kg SW846 6010B 09/21-09/28/98 CLE9~OH 

Di Lution Factor: 

lfagnesium 1980 578 mg/kg SW846 6010B 09/21-09/24/98 CLE9~OJ 

Dilution Factor: 1 

Hanganese 606 1.7 mg/kg SW846" 6010B 09/21-09/24/98 CLE9~OK 

Dilution Factor: 

Sodium 61.3 B 578 mg/kg SW846 6010B 09/21-09/28/98 CLE9~OL 

Dilution Factor: 

Nickel 12.4 4.6 mg/kg SW846 6010B 09/21-09/24/98 CLE9~OH 

Dilution Factor: 1 

21.3	 5.8 mg/kg SW846 6010B 09/21-09/24/98 CLE9~ON 

Di lution Factor: 

Mercuzy ND 0.~2 mg/kg SW846 747:lA 09/21/98 . CLE9T10Q 
Di luti on Factor: 

Zinc 57.9 2.3 mg/kg SW846 6010B 09/21-09/24/98 CLE9~OP 

Dilution Factor: 

NO'I'B: (S) : 

Canadium 

R=i.lts IUId reporting limits have been adjusted for dry weight.
 

B EotimDtcd result. Result ill Icsa !baD R.L.
 

OOO~16
 

http:Hatrix..�....�


IT CORPORATI:OR - lU\IOXvILLE 

Client sample m: R510~ 

'1'OTAL lfetal.s 

Lot-sample i ... : 
Date Sampled.•• : 

A8Il10171-003 
09/11/98 09:25 Date Received•. : 09/11/98 

Hatrbe : WATER 

REPORTING PREPARATION  WORK 
::.;PARAMETE===:.:.R=-__ .:.,:RE=S.::::UL:T.:...... _ LIMIT UNITS ~ME~TH:::.::::O::::D~ ANALYSIS DATE ORDER # 

Prep Batch i ... : 8260112 
Silver NO 10.0 ug/L SW846 6010B 09/17-09/21/98 CLE9V104 

Dilution Factor: 1 

Aluminum ND 200 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/18/98 CLE9V10C 

Arsenic NO 5.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V105 

Barium NO 200 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V10D 

Beryllium ND 4.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V10E 

()dmium NO 5.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V106 

Calcium NO 5000 ug/L SW846 6010B 09/17-09/21/98 CLE9V10F 
Dilution Factor: 1 

Chromium ND 10.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V107 

Cobalt NO 50.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V10G 

Lead ND 3.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V108 

Copper ND 25.0 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9~OH 

Antimony ND S.O 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V109 

Iron ND 100 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V10J 

Selenium ND S.O 
Dilution Factor: 1 

ug/L SW846 6010B 09/17-09/21/98 CLE9V10A 

(Continued on next page) 

U00-117
 



IT CORPORATIOB - KNOXOVILLB 

Client Sample ID: RS101 

'l'O'mL !feta.1s 

Lot-Sample I •.• : 
Date Sampled·••• : 
~ MOisture ..•.• : 

A8I110171-005 
09/11/98 10:45 
14 

Date Received•. : 09/11/98 
Matrix._ ....• : SOLID 

::.;PARAME==:;.;TE=R~__ .:;RE=stJL=T=

REPORTING 

LIMIT UNITS ~ME=TH=O::D=--

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch I 
Arsenic 

... : 8264120 
12.7 0.58 

Dilution Factor: 1 
mg/kg SW846 6010B 09/21-09/24/98 CLBAD101 

Lead 0.35 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLBAD102 

Selenium 0.87 0.58 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLBAD103 

Thallium ND 0.75 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAD104 

Silver ND 1.2 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAD106 

~luminum 10500 23.2 mg/kg SW846 6010B 09/21-09/24/98 CLBAD107 
Dilution Factor: 1 

Antimony 0.42 B 0.58 mg/kg SW846 6010B 09/21-09/24/98 CLBAD105 
Dilution Factor: 1 

Barium 77.6 23.2 mg/kg SW846 6010B 09/21-09/24/98 CLEAD108 
Dilution Factor: 1 

Beryllium 0.33 B 0.58 mg/kg SW846 6010B 09/21-09/24/98 CLEAD109 
Dilution Factor: 1 

calcium 13600 579 mg/kg SW846 6010B 09/21-09/24/98 CLEAD1UA 
Dilution Factor: 1 

cadmium 1.4 0.58 mg/kg SW846 6010B 09/21-09/24/98 CLEAD10C 
Dilution Factor: 1 

Cobalt 28.2 5.8 mg/kg SW846 6010B 09/21-09/24/98 CLEAD10D 
Dilution Factor: 1 

13.2 1.2 mg/kg SW846 6010B 09/21-09/24/98 CLEAD10E 
Dilution Factor: 1 

25.4 2.9 mg/kg SW846 6010B 09/21-09/24/98 CLEAD10F 
Dilution Factor: 1 

(Continued on next page) 

OOO~19
 



:IT CORPORATJ:OR - EROXV:ILLB 

Client Sample m: R5101 

Lot-Sample I ... : A8Il10171-00S 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD==~ 

Iran 18100 11.6 mg/kg SW846 6010B 
Dilution Factor: 1 

PotassitDll 968 579 mg/kg SW846 6010B 
Dilution Factor: 1 

HagnesitDll 2070 579 mg/kg SW846 6010B 
Dilution Factor: 1 

Hanganese 571 1.7 mg/kg SW846 6010B 
Dilution Factor: 1 

SoditDll 73.0 B 579 mg/kg SW846 6010B 
Dilution Factor: 1 

Nickel 13.2 4.6 mg/kg SW846 6010B 
Dilution Factor: 1 

16.8	 5.8 mg/kg SW846 6010B 
Dilution Factor: 1 

Oanaclimn 
Mercury 0.028 B 0.12 mg/kg SW846 7471A 

Dilution Factor: 1 

Zinc 64.8 2.3 mg/kg SW846 6010B 
Dilution Factor: 

liOTE{S) :
 
R..wb aDd reporting limib have been adjuslOd for dry weight.
 

B Estimated result. Result is 1csI thaD RL. 

Matrix••....•.. : SOLID 

PREPARATION· WORK 
ANALYSIS DATE ORDER # 
09/21-09/24/98 CLEAD10G 

09/21-09/28/98 CLEAD10H 

09/21-09/24/98 CLEAD10J 

09/21-09/24/98 CLEAD10K 

09/21-09/28/98 CLEADl0L 

09/21-09/24/98 CLEADl0H 

09/21-09/24/98 CLEADl0N 

09/21/98 CLEAD10Q 

09/21-09/24/98 CLEADl0P 

o
 

http:Matrix��....�


IT CORPORATI:OR - KNOXvILLE 

Client Sample m: R5102 

Lot-Sample i ... : 
Date Sampled.•• : 
t Hoist11re••••• : 

ABI110171-006 
09/11/98 11:35 
15 

Date Received.. : 09/11/98 
Katrix.....•• : SOLID 

:;,:PARAME===.;TE=R.;.......__ .::RE=S~UL=T 

REPORTING 
LIMIT UNITS ;;;:ME=TH=O;;;;.D 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep BatCh i ... : 8264120 
Arsenic 8.7 0.59 

Dilution Factor: 
mg/kg SW846 6010B 09/21-09/24/98 CLKAE101 

Lead 9.5 0.35 mg/kg SW846 6010B 09/21-09/24/98 CLEAE102 
Dilution Factor: 

selenium 0.76 0.59 mg/kg SW846 6010B 09/21-09/24/98 CLKAE103 
Dilution Factor: 1 

Tba1.lium 1.0 0.77 mg/kg SW846 6010B 09/21-09/24/98 CL&AE104 
Dilution Factor: 1 

Silver ND 1.2 mg/kg SW846 6010B 09/21-09/24/98 CLEAE106 
Dilution Factor: 1 

16500 23.6 mg/kg SW846 6010B 09/21-09/24/98 CLEAE107 
Dilution Factor: 

Antimony 0.30 B 0.59 mg/kg SW846" 6010B 09/21-09/24/98 CLBAE105 
Dilution Factor: 

Barium 145 23.6 mg/kg SW846 6010B 09/21-09/24/98 CLKAEI08 
Dilution Factor: 

Beryllium 0.79 0.59 mg/kg SW846 6010B 09/21-09/24/98 CLBAE109 "" 
Dilution Factor: 

Calcium 54100 589 mg/kg SW846 6010B 09/21-09/24/98 CLBAB10A 
Dilution Factor: 1 

. Cadmium ND 0.59 mg/kg SWB46 GOlOB 09/21-09/24/98 CLEAEIOC 
Di lution Factor: 

Cobalt 6.0 5.9 mg/kg SW846 6010B 09/21-09/24/98 CLBAB10D 
Di luti on Factor: 

Cbrcmium 15.7 1.2 mg/kg SW846 6010B 09/21-09/24/98 CLBAB10E 
Dilution Factor: 

11.3 2.9 mg!kg SW846 6010B 
Dilution Factor: 

(Continued on next page) 

000421 



rr CORPORATIOB - lCNUXVOILLE 

Client Sample ID: R5102 

TOTAL !feta1s 

Lot-Sample ••.. : A8I110171-006	 Matrix...•..... : SOLID 

REPORTING PREPARATION- WORK 
PARMmTER RESULT LIMIT UNITS === ANALYSIS DATE ORDER #METHOD 
Iran 19800 :1.1.8 mg/kg SW846 6010B 09/21-09/24/98 CLEAE10G 

Dilution Factor: 1 

Potassium 1320 589 mg/kg SW846 6010B 09/21-09/28/98 CLEAE10H 
Dilution Factor: 1 

HagDeSium 3940 589 mg/kg SW846 6010B 09/21-09/24/98 CLEAE10J 
Dilution Factor: 1 

Manganese 1760 1.8 mg/kg SW846 6010B 09/21-09/24/98 CLRAEl.OK 
Dilution Factor: 1 

Sodium 244 B 589 mg/kg SW846 6010B 09/21-09/28/98 CLEAE10L 
Dilution Factor: 1 

Hickel 9.1 4.7 mg/kg SW846 6010B 09/21-09/24/98 CLEAE10H 
Dilution Factor: 1 

QaDadium 19.2	 5.9 mg/kg SW846 6010B 09/21-09/24/98 CLEAB10B 
Dilution Factor: 1 

!fercuxy 0.037 B 0.12 mg/kg SW846 7471A 09/21/98 CLEAE10Q 
Dilution Factor: 1 

zinc 38.8 2.4 mg/kg SW846 60:LOB 09/21-09/24/98 CLEAB10P 
Dilution Factor: 1 

ROTS (S) : 
~ llIId reporting limits bllvc been adjusted for ehy wcight. 

B EstimDt<d rcsuIt. Result is less thnn RL 

000422
 



IT CORPORATIOR - RNOXv!LLE
 

Client Samp~e m: RSl03FD
 

Lot-Sample i ... : 
Date Sampled••• : 
t Moisture.•••• : 

A8I110171-007 
09/11/98 11:35 
14 

Date Received.. : 09/11/98 
Matrix : SOLID 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER ....... 

Prep Batch i 
Arsenic 

... : 8264120 
9.7 0.58 

Dilution Factor: 1 
rag/kg SW846 6010B 09/21-09/24/98 CLBAGl0l 

Lead 10.3 0.35 
Dilution Factor: 

rag/kg SW846 6010B 09/21-09/24/98 CLHAGl02 

Selenium 0.96 0.58 
Dilution Factor: 

rag/kg SW846 6010B 09/21-09/24/98 CLBAGl03 

Thallium ND 0.76 
Dilution Factor: 

mg/kg SW846 6010B 09/21-09/24/98 CLEAG104 

Silver 

Qmninum 
ND 

12600 

1.2 
Dilution Factor: 

23.3 
Dilution Factor: 1 

mg/kg 

mg!kg 

SW846 

SW846 

6010B 

6010B 

09/21-09/24/98 CLEAG106 

09/21-09/24/98 CLEAGl07 

AntimoDy 0.32 B 0.58 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAGl05 

Barium 96.3 23.3 
Dilution Factor: 

mg/kg SW846 6010B 09/21-09/24/98 CLEAGl08 

Beq-llium 0.43 B 0.58 
Dilution Factor: 

mglkg SW846 6010B 09/21-09/24/98 CLEAGl09 

caJ.cium 26700 583 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAG1QA 

Cadmium ND 0.58 
Di lution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAG10C 

Cobalt 5.9 5.8 
Dilution Factor: 

mg/kg SW846 6010B 09/21-09/24/98 CLBAGl0D 

Chromi.um 11.9 1.2 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLBAGl0B 

CJecpper 12.4 2.9 
Dilution Factor: 1 

mglkg SW846 6010B 09/21-09/24/98 CLBAGl0F 

(Continued on next page) 

OOO~23 



:IT CORPORATXOR - KNOXvILLE 

Client sample ID: RS1.03FD 

Lot-sample t ... : ASIll0171-007	 Matrix.•...... _: SOLID 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS ==::.=.. ANALYSIS DATE ORDER #'METHOD 

Iran 1.6400 1.1.. 7 mg/kg SWB46 601.0B 09/21.-09/24/98 CLBAG10G 
Dilution Factor: 1 

Potassium 999 583 mg/kg SW846 601.0B 09/21-09/28/98 etEAG10H 
Dilution Factor: 1 

Magnesium 2530 583 mg/kg SW846 601.0B 09/21.-09/24/98 CLEAG10J 
Dilution Factor: 

Manganese 932 1.7 mg/kg SW846 601.0B 09/21.-09/24/98 CLEAG10K 
Dilution Factor: 

sodium 1.09 B 583 mg/kg SW846 601.0B 09/21-09/28/98 CLEAG10L 
Di lution Factor: 1 

Nickel 1.0 4.7 mg/kg SW846 6010B 09/21.-09/24/98 CLEAG10H 
Dilution Factor: 1 

QanadilDn 1.7.3	 5.8 mg/kg SWB46 601.0B 09/21.-09/24/98 CLEAG10N 
Dilution Factor: 

Mercury 0.035 B 0.12 mg/kg SW846 7471.A 09/21./98
 
Dilution Factor: 1
 

zinc 41..9 2.3 mg/kg SW846 6010B 09/21-09/24/98 CLEAG10P 
Dilution Factor: 1 

NO'1'B (S) : 

Reau1lo aad reponiag limill !my.. beeD tldj...acd for ciry .....ighL 

B Estimnted =u1L Result is less limn RL. 



::IT CORPQRATIQR - K1IIUXVILLB 

ciient Sample m: RS1.1.0 

Lot-Sample I ... : 
Date Sampled••• : 
t Bbisture.•.•. : 

A8Il1.01. 71.-008 
09/1.1/98 1.2:10 
15 

Date Received•• : 09/1.1/98 
Matrix. '" •.• : SOLID 

PARAMETER RESULT 
REPORTING 
LIMIT UNITS METHOD 

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch I ... : 8264120 
Arsenic 1.1..4 0.59 

Dilution Factor: 1 
mg/kg SW846 601.0B 09/21.-09/24/98 CLBAJ101. 

Lead 27.7 0.35 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLBAJ102 

Selenium 0.58 B 0.59 
Dilution Factor: 1 

mg!kg SW846 601.0B 09/21.-09/24/98 CLEAJl.03 

Thallium ND 0.76 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21-09/24/98 CLEAJ104 

Silver 

Q1Dn i m JID 

ND 

1.01.00 

1.2 
Dilution Factor: 1 

23-4 
Dilution Factor: 1 

mg/kg 

mg/kg 

SW846 

SW846 

601.0B 

601.0B 

09/21-09/24/98 CLEAJ106 

09/21.-09/24/98 CLEAJl.07 

Antimany 0.45 B 0.59 
Dilution Factor: 1 

mg!kg SW846 601.0B 09/21.-09/24/98 CLEAJl.05 

Barium 58.9 23.4 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLBAJ108 

Be:ryl1 ium 0.21. B 0_59 

Dilution Factor: 1 
mg!kg SW846 601.0B 09/21.-09/24/98 CLEAJl.09 

calcium 2240 586 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLBAJl.QA 

Cadmium ND 0.59 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21-09/24/98 CLEAJ10C 

Cobalt 7.5 5.9 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLBAJl.OD 

Chrc:mium 

Ocopper 
1.1..8 

20.5 

1..2 
Dilution Factor: 1 

2.9 
Dilution Factor: 1 

mg/kg 

mg/kg 

SW846 601.0B 

SW846. 601.0B 

09/21.-09/24/98 CLBAJl.OE 

09/21.-09/24/98 CLEAJl.OF 

(Continued on next page) 



:IT CORPORATIOB - lU'iOXv:tLLB 

C1ient Sample m: RS1.1.0 

TOTAL Hetals 

Lot-Sample i ... : A8Il10171-008 Katrix•••...... : SOLID 

PARAMETER 
Iran 

RESULT 
1.7400 

REPORTING 
LIMIT 
1.1.. 7 

Dilution Factor: 1 

UNITS 
mg/kg 

==~METHOD 
SW846 601.0B 

PREPARATION WORK 
ANALYSIS DATE ORDER # 
09/21.-09/24/98 CLBAJ10G 

Potassium 806 586 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/28/98 CLEAJl.OH 

Magnesium 1.620 586 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLEAJ10J 

!faDganese 540 1..8 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLEAJl.OK 

sodium 44.3 B 586 
Dilution Factor: 1 

mg/kg· SW846 601.0B 09/21.-09/28/98 CLEAJ10L 

Rickel 1.1..7 4.7 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21.-09/24/98 CLEAJl.OH 

QaDadium 17.9 5.9 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21-09/24/98 CLEAJl.ON 

Mercu.xy 0.039 B 0.1.2 
Dilution Factor: 1 

mg/kg SW846 747lA 09/21./98 

zinc 57.7 2.3 
Dilution Factor: 1 

mg/kg SW846 601.0B 09/21-09/24/98 CLBAJl.OP 

l!iOT'E (S) : 

Rcsuits llIld rqKlrling limits hove been adjusted for dry weight. 

B Estimnl<d rcsuIt. Result is less tbnn RL. 



rr CORPORA:nOB - KNOXvILLE 

Client Sample m: RS1.U· 

Lot-Sample i ... : A8I110171-009
 
Date Sampled•.• : 09/11/98 12:50 Date Received•. : 09/11/98
 
t Hoisture•.... : 12
 

REPORTING
 

::.;PARAME=-==.TE=R,,--,__ ..:;RE=S~UL=T LIMIT UNITS ME=TH=O~D~
 

Prep Batch i ... : 8264120 
Arsenic 1.4.4 0.57 mg/kg SW846 6010B 

DiLution Factor: 1 

Lead 22.8 0.34 .mg/kg SW846 6010B 
DiLution Factor: 1 

selenium 0.83 0.57 mg/kg SW846 G010B 
DiLution Factor: 

Thallium ND 0.74 mg/kg SW846 6010B 
DiLutiqn Factor: 1 

Silver ND 1.1 mg/kg SW846 6010B 
DiLution Factor: 1 

1.0500 22.8 mg/kg SW846 6010B 
DiLution Factor: 1 

Antimoay 0.40 B 0.57 mg/kg SW846 601.0B 
DiLution Factor: 1 

Barium 77.5 22.8 mg/kg SW84G G010B 
DiLution Factor: 1 

Beryllium 0.30 B 0.57 mg/kg SW84G G010B 
DiLution Factor: 

cal.cium 16600 571 mg/kg SW84G G010B 
DiLution Factor: 1 

0.81	 0.57 mg/kg SW84G G01.0B 
Di Lution Factor: 1 

CabaJ.t 7.2 5.7 mg/kg SW846 6010B 
DiLution Factor: 1 

Chromium 1.2.6 1.1 mg/kg SW846 6010B 
DiLution Factor: 1 

29.6 2.9 mg/kg SW84G G010Bcecpper 
DiLution Factor: 1 

Matrix..•.... : SOLID 

PREPARATION- WORK 

ANALYSIS DATE ORDER # 

09/21-09/24/98 ~01 

09/21-09/24/98 CLBAM102 

09/21.-09/24/98 ~03 

09/21·09/24/98 CLEAM104 

09/21-09/24/98 CLEAMl06 

09/21-09/24/98 ~07 

09/21-09/24/98 ~05 

09/21-09/24/98 CLBAMl.08 

09/21-09/24/98 CLBAMl.09 

09/21-09/24/98 CLBAMl.OA 

09/21-09/24/98 CLEAMlOC 

09/21-09/24/98 CLBAMlOD 

09/21.-09/24/98 CLEAM10E 

09/21-09/24/98 ~OF 

(Continued on next page) 



:IT CORPORATJ:QR - KROXVlOLLE 

Client Sample ID: RS1.1.1. 

TOTAL Metals 

Lot-sample t ... : ASI110171-009 Matrix : SOLID 

REPORTING PREPARATION- WORK 

PARAMETER RESULT LIMIT UNITS ===-METHOD ANALYSIS DATE ORDER # 
Inm 1.7200 1.1..4 mg/kg SW846 601.0B 09/21.-09/24/98 CLEA!fiOG 

Dilution Factor: 1 

Potassium 1.030 571. mg/kg SW846 601.0B 09/21.-09/28/98 CLEA!fiOH 
Dilution Factor: 1 

Hagnesium 2320 571. mg/kg SW846 6010B 09/21.-09/24/98 CLEAM10J 
Dilution Factor: 1 

Hanganese 653 1..7 mg/kg SW846 601.0B 09/21.-09/24/98 CLEAM10K 
Dilution Factor: 1 

sodium 83.6 B 571. mg/kg SW846 601.0B 09/21.-09/28/98 CLEA!fiOL 
Dilution Factor: 1 

Nickel 1.2.2 4.6 mg/kg SW846 601.0B 09/21.-09/24/98 CLEA!fiOM 
Dilution Factor: 

Qanadium 1.6.3 5.7 mg/kg SW846 601.0B 09/21.-09/24/98 CLEA!fiON 
Dilution Factor: 1 

l!!ercu:cy 0.027 B 0.1.1. mg/kg SW846 747lA 09/21./98 CLEA!fiOQ 
Dilution Factor: 1 

Zinc 62.7 2.3 mg/kg SWB46 601.0B 09/21.-09/24/98 CLEA!fiOP 
Dilution Factor: 1 

1'iIO'l"B (s) : 
Rcsuhs IlDc! rcpor1iDg limilll bnve beeD adjusrt:d for dry weighL
 

B Eslimllrt:d rcsuIL Rc:suIl is less IblIlI RL.
 

OOO~28
 



1\...., Cl.ient Sample m: RS107 

General. Chemistry 

Lot-Sample ••.• : A8I110171-001 Work Order •••• : CLE9L Matrix•.••••••• : SOLID 
Date sampled... : 09/11/98 08:35 Date Received•• : 09/11/98 
t JIoisture ••••• : 18 

PREPARATION- PREP 
PARAMETER RL =~=--__ ME=TH=O:,:D:;...... ANALYSIS DATERESULT UNITS BATCH #; 

Percent Solids 81.8 0.10 t ~ 160.3 MOD 09/17-09/18/98 8260183 
Dilution Factor: 1 

Total Cyanide ND 0.61 mg/kg SW846 9010A 09/23-09/24/98 8267342 
Dilution Factor: 1 

Total Cyanide ND 0.61 mg/kg SW846 9010A 10/01/98 8274197 
Dilution Factor: 1 

J!IOTE(S):
 

RL llqIortiDg Unit
 

Rcsulll IIIld reporting limits have beeD odjustcd ror dry weight.
 

000465
 



:IT CORPORATJ:OR - lU\ICDtVLLLE 

Client Samp1e m: R5109 

Genexal. Chemistxy 

Lot-SClmp1e •••• : 
Date SClmp1ed••• : 

A8Il10171-003 
09/11/98 09:25 

Work ~ •••• : 
Date. Received•• : 

CLE9V 
09/11/98 

Matrix••••••.•• : WATER 

PARAMETER RESULT RL UNITS METHOD 
PREPARATION
ANALYSIS DATE 

PREP 
BATOi # 

Total Cyanide NO 0.010 
Dilution Factor: 1 

mg/L SW846 9010A 09/23-09/24/98 8266230 

000467
 



IT CORPORATIOR - KNOXV:r:LLE 

C1ient Sample m: RSl.Ol. 

General. Cbemist%y 

Lot-Sample I ... : A8I110171-005 Work Order I ... : CLEAD Matrix••..••••• : SOLID 
Date ~led••• : 09/11/98 10:45 Date Received•• : 09/11/98 
" J!Ioisture••••• : 14 

PREPARATION PREP 

PARAMETER RESULT RL ==:::... __ -:;:ME='.:.;.I:H:.:.O::::D::-.UNITS ANALYSIS DATE BATCH # 

Percent Solids 86.4 0.10 '" ~ 160.3 MOD 09/17-09/18/98 8260183 
DiLution Factor: 1 

Total Cyanide ND 0.58 mg/kg SW846 901.0A 09/24-09/25/98 8267322 
DiLution Factor: 1 

ROTE(S):
 
RL Rqlor1illg Limit
 

RcsulIa DDd reponing limits have bc= lldjusted for dry weight.
 

000-168
 



Cl.ient sample m: RS1.02 

Lot-sample •••. : A8I~~0~71-006 Work Order i ... : CLEAE Matrix••...•••• : SOLID 
Date Sampled••. : 09/~~/98 ~~:35 Date Received.• : 09/11/98 
t MOisture ••••• : ~5 

PREPARATION PREP 

PARAMETER RESULT RL .;.:.;==-__ ~ME::::.TH.:.::;O::.:D::....UNITS ANALYSIS DATE BATCH i 

Percent Solids 84.9 0.1.0 " :MCAWW 1.60.3 BID 09/1.7-09/1.8/98 82601.83 
Dilution Factor: 1 

Total Cyanide ND 0.59 mg/kg SW846 9010A 09/23-09/24/98 8267342 
Dilution Factor: 1 

Total Cyanide 0.99 0.59 mg/kg SW846 901.OA 1.0/01./98 8274197 
Dilution Factor: 1 

BOTE (S) : 

RL Ilq>oftiag Limit 

Rcsulla llIId reporting limilll have been adjusted for dry weigbL 

000469
 



:IT a>RPORATXOB - 1U'KJ1VJ:LLB 

Client sample m: R5103PD 

Lot-8aIIIp1e •••• : A8I110171-007 Work Order •••• : CLEAG Matrix••••••••• : SOLID 
Date 8aIIIpled••• : 09/11/98 11:35 Date Received•• : 09/11/98 
~ MOisture••••• : 14 

PREPARATION- PREP 
;,;PARAMETE====:::R=-- RESULT =RL=--__ ..::UNI=T;;.;S"'--__ =ME=-m=O::::D~ ANALYSIS DATE BATCH # 
Percent Solids 85.8 0.10 ~ ~ 160.3 MOD 09/18-09/19/98 8261225 

Dilution Factor: 1 

Total Cyanide 0.66 0.58 mg/kg SW846 9010A 09/23-09/24/98 8267342 
Dilution Factor: 1 

Total Cyanide 1.3 0.58 mg!kg SW846 9010A 10/01/98 8274197 
Dilution Factor: 1 

IIOTB(S}: 

RL RcportiDs Umit 

ReouIII aDd repcnUng limilll have bcc:Il adjusted for dry' weigbL 

OOO-l70
 



IT a>RPORATiOB - lCNUXOv1LLB 

C1ient sample m: R5110 

General Cbemistxy 

Lot-sample I ... : A8I110171-008 Work Order I ... : CLEAJ Matrix..•.....• : SOLID 
Date Sampled..• : 09/11/98 12:10 Date Received•• : 09/11/98 
'Moisture••• _.: 15 

PREPARATION· PREP 
PARAMETER 
Percent Solids 

RESULT 
85.4 

RL 
0.10 

==:::......__ ME==-'I:.:'H::;:O~D=--

~ 160.3 MOD 
UNITS, ANALYSIS DATE BATCH # 

09/18-09/19/98 8261225 
Dilution Factor: 1 

Total Cyanide ND 0.59 mg/kg SW846 9010A 09/23-09/24/98 8267342 
Dilution Factor: 1 

Total Cyanide ND 0.59 mg/kg SW846 9010A 10/01/98 8274197 
Di lution Factor: 

RJ'l"B (8) : 

RL ReportiDg Umit 

RcauI!s aDd repottiDg limits !lave bccD adjusted for dry wcigbL 

000.\71.
 



Client Sample m: RS111 

Lot-Sample I ... : A8I110171-009 Wb£k ~ I ... : CLEAM Matrix.•..•••.. : SOLID 
Date sampled••• : 09/11/98 12:50 Date Received•• : 09/11/98 
~ Ifoistuxe••••• : 12 

PREPARATI:ON- PREP 
PARAMETER RL ===--__ =ME=TH=O:::D~ BATCH iRESULT UNITS .ANALYSIS DATE 
Percent Solids 87.6 0.10 ~ ~ 160.3 MOD 09/18-09/19/98 8261225 

Dilution Facto~: 1 

Total Cyanide ·ND 0.57 mg/kg SW846 9010A 09/23-09/24/98 8267342 
Dilution Facto~: 1 

Total Cyanide ND 0.57 mg/kg SW846 9010A 10/01/98 8274197 
Dilution Facto~: 1 

ROTE (S) :
 

RL Rcportiag Limit
 

RcoulD .ad reportiag Iimita have been Ildjusud for dry weight.
 

UO,O.\72
 

http:Matrix.�..���


IT CORPORATION - KNOXVILLE 

o Lab Name: QUANTERRA Soo Number: 

Matrix: (soil/water) SOLID Lab Sample ID:A8I110171 011 
Method: SW846 8260B 

Volatile Organics, GC/MS (8260B) 

Sample WT/Vol: 1 / g Date Received: 09/11/98 
Work Order: CLEC410U Date Extracted:09/18/98 
Dilution factor: 10 Date Analyzed: 09/23/98 

QC Batch: 8265324 
Client Sample Id: R7009 
Soil Extract vol: 5 / mL Soil Aliquot Vol: 10 / uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg Q 

--:...74;:..",;-8:::..7~-...:3=__ -=C=:h::;l..::;o;..r.=.om:.:.:e=:t=h=an=e::;.....- 1=..3:::..50;;;.0~0~ I u.::.1 
--:...74-=---8:=.;3:;...-...:9:....-_~_---"'B~r-=-o.::;;m_om=et..::;;h:::;an=e;;;..... 13 5 0 00 I u.= I 
--..:.7:::.5_-.:::.0::.1_-4~ --::V_=i~n""y-=l-=c=h1:::.o.::.r=:J.=:·d:::;e=- 135 000 1 u.::.1 
-..:..7.::,5_-.:::.0.:::.0-...;3::;.....- ---::C:;;;;h1=o.=.r.=.o~e.=.th::;:an=e~ 135 00 0 I u.= I 
-..:....7::::.5_-0:::.;9::...-....:2=--__~....:.:M=e:=th=y:.L.=.len=e=_...;c=h=1:;:o::.:r:..:i:.::d:::e=__ 12900 IJ B I 
--=.6...:..7_-6.:::.4.:.-~1::...... --:.;A;;,;:C_=ec.:::'t-=o=n.=.e_:_:_-~~-------169 0 0 0 I u I 
......:...7:::.5_-::.15:::,.-...;O=-- --=C=a:::r=b-=o=n~d:=_is=-u=l::.:f:.:J.:.:· d::;:e=--- 1170°° I U I 
-..:..7.::.5_-=_35=--4=-- ---"'1""",..;;;1'--.=.D.=.i-=-c::;:h:::;lo""'r:::..o""'e:::..t:::h;;:.:e:::.:n::.;e=--- 117 °°° I U I 
--:.7.:::.5-,-3:::,.4::::...-....:3=--- --=1c.!..,-=1_-=D~i.=ch==1:=_o::.:r:::..o::..:e:::..t:::.:h:::an=e=------11 7 °°° I U I 
~5::=.4.:::.0-'-5::::..:9::...-...:0=__ .:::.1c.!..,-=2_-.:::D,:i=ch=:;l=:o::.:r::.:o=..:e::.:t::.:h::;e::n:::e:;......:(~t;.::o;.::t::::a=l.L) _117000 I u I 
--=.6..:..7_-6:::..6=..-...:3::..- ---=:;C.;;;;h:::l.=.o.=.r.=.o=:fo=..rm=- 117 °°° 1 U I 

-=.1.:::.0..:..7_-0:::..:6=--....:2=--_~_-=1,.!.., .:;;2_-.=:D.=i.::::ch=:;1=.o:;.:r::.:o::.:e::.;t::.:h::;an=e=__ I17 00 ° I U I 
-..:..7.:::.8_-9:::.;3:::..--=3=__ --=2_-.=.B.::u-=t=an;;::o=n::.e~:__----~--16 90 °° I U I 
--..:.7.=.1-,-5::::..:5;;:..-...:6=-- --=1,.!..,.=1..!..,,:1_-T.:.;r::.;J.=-·c=h=l::.:o::::r:..::o::.::e:.:t::han=~e:._.. 117 °°° I u I 
----=:.5:::..6-'-2=3:::..-...:5=--- -=C;.;:::a;..r:::b.::.o=::n-:-t.::.e~t~r::..:a::.;c:::.:h=:l:.:o::.=r:..:i:..::d:::e:.-..---117 °0 ° I u I 
-...:..7::::.5..:..;-2=-7.:....-~4:.... -=B=-r.:o.:::m::::o::=d=.ic.:::h1=o=r::.:o:::m:.:::e::::t::han=~e:._.. 117 00 ° I u I 
--:.7:::..8_-8:::..7:..-...:5=-- --=1c.!..,.:;;2_-:::D.=:i.=ch::::l=.o::.:r::.;o~p:;.:r::...::o::.l:p::.=an=e=___ 117 °°° I u I 
~1.::.0.:::.06::.;1:.-....;0:.;l:--....::5=____-=c.,::i.=.s_-.,::1-'-,:::..3....;-D;;;;.;J.;;..·c;;;.;;h;;;;;1;;.:o:::.:r:..::0::.l:p:::.:r:..::0:.c:p:..::e:=ne=- 117 °00 I u I 
......:...7.:::.9_-.:::.0::.1....:-6=--- --=T.=r-=i.,::c=:h::;l;:;.o=:ro=:e:=_t=h:::;e:;;:n::;e=-------117 °°° I u I 
-=1.=2.;4_-4.=..8=--....;1~ ..:::D..;;;i;::;;b_r-=-o.::;m;.:::.o..:;.ch::;:1:::..o""'r:::..o;;.:m;;;;e;:;..:t:::.:h=an=e=__ 117 00 ° I u I 
......:...7~9_-.:::.0.:::.0....:-5=- --=1:..!.,-=1."",-=2_-.::.T=-r=:ic=:h=l::.;o:;.:r:..:o::..:e:..:t::.:h:::an=e=___ 117000 I ul 
---!..7..::1_-::=.43~-2~ --=B:=e:::n:.:z~e:::n=e--__-----__11700° I u I 
....=1..::::0.:::.0:::..6::,1_-0::..:2=--...:6~ __-=t:.=r;.:::.an=s-=-.:1-,-,:::..3....;-D=-J.=-"c:::.:h:=1::.;o::::r:.;o::.l:p::.:r:.:0:.c:p~e:::n=e~_11 7 °°° I u I 
---!..7.=.5_-=-2:::..5-..:-2~ --=B:::r-=o:.:::m=o.=f..::::o=.rm~ 11700 ° I u I 
...=1..::::0.::.8_-:,10=--.....:1~ ~4'--~M:.=e:.=t=h:.L.y=:l_- 2;;..-....p""e:;;:n:::t:;:an=o:::n:..:e=--- 16 9 °°° I u I 

-=.5.=.9..::1_-..:..78:::..-...;6=-- -=2:...-..::H;;::e::..:x=an=on::::e=-- 169000 I u I 
...=1.=2...:..7_-::.18:::..-_4=-- -=T-=e:.=t.=.r.::a:=c.=::h;;;;;.1.;;;.or;:..o:::..e=..t:::.:h:=.;e=:n::;e=--- 117 0 °° I u I 
......:...7.=.9_-.=.34:=...,..;-5=--~ ____=1'"",_=1c.!..,-=2c.!..,.:2_-T.=..e=:t=.r::..:a::;.;c=h:::l:..:o~r:..::o::.::e:.::t==han=~e~_11 7 °°° I u I 

FORM I 000022 



IT CORPORATION - KNOXVILLE 

Lab Name: QUANTERRA SDG Number: 

Matrix: 
Method: 

(soil/water) SOLID 
SW846 8260B 
Volatile Organics, GC/MS (8260B) 

Lab Sample ID:A8I110171 011 

Sample WT/Vol: 1 / g 
Work Order: CLEC410U 
Dilution factor: 10 

Date Received: 09/11/98 
Date Extracted:09/18/98 
Date Analyzed: 09/23/98 

Client Sample Id: 
Soil Extract Vol: 

R7009 
5 / mL 

QC Batch: 8265324 

Soil Aliquot Vol: 10 / uL 

CAS NO. 

108-88-3 
108-90-7 
100-41-4 
100-42-5 
1330-20-7 

COMPOUND 
To1uene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CONCENTRATION UNITS: 
(ug/L or ug/kg) ug/kg 

12000 
117000 
/17000 
117000 
/17000 

Q 
IJ 
1 

I 
I 
I 

I 
ul 
Ul 
UI 
ul 

FORM I 



IT CORPORATION - KNOXVILLE 

Q Lab Name: QUANTERRA SDG Number: 

Matrix: (soil/water) SOLID Lab Sample ID:A8I110171 all 
Method: SW846 8270C 

Base/Neutrals and Acids (8270C) 

Sample WT/Vol: 30.17 / 9 Date Received: 09/11/98 
Work Order: CLEC410V Date Extracted:09/24/98 
Dilution factor: 20 Date Analyzed: 09/25/98 
Moisture %:28
 

QC Batch: 8267115
 
Client Sample Id: R7009
 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg Q
 

-=.2.:::,.08:::.,-....:9::,..:6:::...-....::8::....-__---'A:..:.:.ce.;:.;n:.=;a:::.lp::..:h=t::..:h:=.v:..;;1=e::;n:,::e'-- 19100 1 u=.1
 
-=1.=.2.=..0_-1.=.2=.--7-=- ....;An=t=h.;;.;r;;.;;a;;;.;c=e:;,:;n.;;.;e"'--- 1910 ° 1 u.=.1
 

-.::..9:::..5....:-5::..7.:...-..:8::....- .....=..2_-C;:::h:.:.;l::.;o::.:r::.;o::J:p:.:h.:.:e::;n:,::o:..::l'-- 191 a a lUi
 

-.:::.83=--:-3:::.:2:..--=9'-- -'A;;.;.;::;.ce.;:.;n:=;a""'p=h=t=h=e:;,:;n=e'-- 1.::..9=.1O.::..o=-- I u.=.1
 

~5.:::.6_- 5:::..5:::........;-3:::..... ---=B::.;e:;:n:=;:z::.;o::....>..::(a=...)....:an=t:;:hr=.::a=c::;.:e:;:n.:.:e=___ I910 a I ~u I
 
-=-2.:::.0:::..5_-9:::,;9::......;-2~ ...:B::;.:e::;n:=.=z:::.:o~(b::.<l...:f::..:l::..:u:.::o:::.:r:.::an=t::.:h.:.:e::.:n:.::e:::...._ 1910 a 1 u.=.1
 

.....=.2.::.0..:..7_-0:::..8~-9:::..... -=B::.;e:;:n.:.:z::.;o~(k=...l...:f:..:l::.;u:.::o:.:r:.::an=t:;:h.:.:e:;:n.:.:e:::....-----1910 a l ~u I
 
-=1.::..9.=.1-,-2:;.4.::......;-2=__ ....;B::;..;e::;.:n.;;.;z::;..;o:;....:..o(g""h.;;.;i;:...:l.....p;;.;;e:;,:;ry:...<....:1::..;:e:;,:;n::;.:e"'--- I9100 I --=-u 1
 
~5.:::,.0....:-3::.:2:..-..:8::- ....;B=-e.;:.;n:.:.z=-o~(a:;:.,lup=..;yr:..:.::e::;n:,::e'-- J 910 a I =u I
 
-=1.=.1.=.1_-9.::..1=..-:-1=-- ....;b::.;i=s:;...:.;(2:....-....:C::;.:h.;;.;1;;.;;o:;,:;r::..;:o::..;:e;;.;;t:.:h.:.:o~xy::..L..!.)....:;rn::.:e::..;:t:::.h:.:an=e=____1 91 00 I --=-u 1
 
-=.1.:::.1.:::.1_-4=..4=--4=- ...:b:;;:i::.:s~(2:...-..;:C:;:h.:.:l=o:.:r:;..::o.:.:e:.:t:::.h::.Jv...:l:...!l.---:::e:.,:t:::.h:.::e:,:r'--__ 191 0 a I ~u 1
 
-=1.=..0.=..8_-:::;.60.=.....:-1=-- --=2::..J,:..;;2;;...'_---=O:;,:;xy.;;.<...;;b;.;;i::..;:s:...('-=l:...---=C~h::;.:1::..;:o~r:..:o""p:;.:r:..:o""p:;.:an=e;;.:,)_1 910 ° 1 --=-u I
 
....:1:::;1=-7:...-..:8::.::1:..-...:7 --=b=J..=.:·s:::...:..:(2:..--=E:;;:thy=-=1h=ex:y==.=1C!..)_pz:;h=tb=a=:'::a=.;t::.:e::....-112 00 IJ I
 
-=.1.=..0.=.1-,-5:::.;5::: I
.....:-3=__ ....:4;;...-..:;:B;.;;r:..:o=rn=o::.<p:.:;h.:.:e=n""'v..:;:1;........<;p:.:;h=e:::.n""'v--=l=---=e::..;:t=h:;,:;e:;.:r:.....__I 910 a I U 
-.:::.8:::..5_-:::..68=---7.:- ---=B=u:;;:t=..;v:..::l:.....:;:b=e::.::n.:.:z:...;v-=1:.......<:p:.=h.:.:t:::.h.:.:a::.::l:,::a::.::t.:.:e=___ I910 a I U I
 
-=1.=..0.=..6_-4.=..7.:....--8=__ ....:4;;...-....:C;.;;h.;;.;1::;..;o:.:;r;;...;o;;.;;an=i:.:;1:.:;i:.:;n=e"'--- 191 °° 1 U I
 
~5.::..9_-5=..0_-7.:- --:4:...-....:C:;:h.:.:l=o;.:r;.;;o:...--=3:...-....:;rn::.:e:.:t:::.h::.Jy-=1""p:.=h.:.:e:;:n::.::o:.:1:::....___ 19100 I uI
 
-.::..9.=.1_-5:::.;8=---7.:- ......;;2;;...-....:C:;,:;h.;;.;1;;...;o:.:;r;;...;o:;,:;n.;;.;a'""p=h=t~h;;;.:a;;;.:1;;.;;e=n=e"'--- 1910 a I U I
 

7005-72-3 4-Chlorophenyl Dhenyl ether /9100 1 ul
 
-'2::.;1::.,:8::..-....:0::.,:1:...-.,:::9 C;:::h:.:.;ry::..r..:s::.;:e::.::n=e=-- 19100 lui
 

......::.5.:.3_-.;,.7.=.,0-'-3=__ -- ....:D;;.;;i:.:;b;.;;e:;,:;n=z;;...("'-'a::.J,....;h""')-=an=t:.=h.::.:r:..:a=c::.;:e:.=n=e=-- I91 0 0 I u I
 
---=.13::.;2::........:-6:::.,4:..--=9::....- -=D:..::i:.:b:.:e:=:n:.:z:.:o:.:f:..:u:.:r:..::an==- 191 a a 1 u 1
 
-:;.8..::.4_-.:..74.:.......;-2=.- ......;;D;.;;i;;...-....;n=-..:;:b::;..;u=t::..Jy:..;;1;........<;p:.:;h.;;.;t~h.:.:a=1=a=t::.;:e=-- 19100 1 u I
 
~9.::.5_-.::.5.::.0 I
....:-1=-. --=1::...J,:..;;2:..-..;:D:...:i::.;:c:;:h.:.:l:..;o:.:r:;..::o::.:b=e:;:n.:.:z=e:.:n.:;:e::.....- 1910 ° 1 U
...,.:.54.::.;1=-.-7~3:..-.....:1=__ ..:;:1:....<,..:;:3:....-..:;D..:;i;;.;;c=h:;,:;1:..:o;;.::r....;o;;.::b:..::e;.;;;n::.::z:..:e;.;;;n=e:....._ 19100 I u I
 
-=-1~06~-4=.;6:::.,-_7::....- ...:1:...l,~4:....-..::D;.;:i:.:c:;:h:..:l:.:o;.;:r:..::o:::b:..::e~n:..:z:..::e~n:..::e=_ I910 ° lui
 
.....::..91=.....;-9::..4:..-...:1~ ---=3'-'r..;:3:....'_-..;:D:..:i:..:c:.=h::.:l:.:o::.=r:..:o:.=b:.:e:=:n:.:z:.:i:..::d=i~n:,::e~ 19100 lui
 
-=1=-2O=---8::..;3~-...:2~ ..:;:2:....<,...;4:....-..;:;D..:;i'-'c=h:;,:;1'-'o;;.::r:..:o:..o:p;.;;;h=e;.;;;n=o;;.::1:....._ I910 0 I u I
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IT CORPORATION - KNOXVILLE 

Oab Name: QUANTERRA SDG Number: 

Matrix: (soil/water) SOLID Lab Sample ID:ABIII0171 011 
Method: SWB46 8270C 

Base/Neutrals and Acids (8270C) 

Sample WT/Vol: 30.17 / g Date Received: 09/11/98 
Work Order: CLEC410V Date Extracted:09/24/98 
Dilution factor: 20 Date Analyzed: 09/25/98 
Moisture ~:28 

QC Batch: 8267115
 
Client Sample Id: R7009
 

CONCENTRATION UNITS: 

CJ 

CAS NO. COMPOUND (ug/L or ug/kg) ug/kg Q 
84-66-2 Diethyl phthalate 19100 I UI 
105-67-9 2,4-Dimethylphenol 19100 ! ul 
131-11-3 Dimethyl phthalate 19100 I uj 
117-84-0 Di-n-octyl phthalate /9100 I Ul 
534-52-1 4,6-Dinitro-2-methylphenol 122000 I ul 
51-28-5 2,4-Dinitrophenol 122000 I ul 
121-14 -2 2,4-Dinitrotoluene 19100 I ul 
606-20-2 2,6-Dinitrotoluene 19100 I ul 
206-44-0 Fluoranthene 19100 I ul 
86-73-7 Fluorene 19100 I ul 
118-74-1 Hexachlorobenzene 19100 I U\ 
87-68-3 Hexachlorobutadiene 19100 UII 
77-47-4 Hexachlorocyclopentadiene 19100 I ul 
67-72-1 Hexachloroethane 19100 I ul 
193-39-5 Indeno(1,2,3-cd)pyrene 19100 I Ul 
78-59-1 Isophorone 19100 I uj 
91-57-6 2-Methylnaphthalene \9100 I ul 
95-48-7 2-Methylphenol 19100 I ul 
91-20-3 Naphthalene 19100 1 ul 
88-74-4 2-Nitroaniline 122000 UlI 
99-09-2 3-Nitroaniline 122000 I U\ 
100-01-6 4-Nitroaniline 122000 I ul 
98-95-3 Nitrobenzene 19100 I ul 
88-75-5 2-Nitrophenol 19100 I ul 
100-02-7 4-Nitrophenol 122000 I ul 
621-64-7 N-Nitrosodi-n-propylamine /9100 I ul 
86-30-6 N-Nitrosodiphenylamine 19100 I U/ 
87-86-5 Pentachlorophenol 19100 \ ul 

FORM I 
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IT CORPORATION - KNOXVILLE 

(J Lab Name : QUANTERRA SDG Number: 

Matrix: (soil/water) SOLID Lab Sample ID:A8I110171 011 
Method: SW846 8270C 

Base/Neutrals and Acids (8270C) 

Sample WT/Vol: 30.17 / g Date Received: 09/11/98 
Work Order: CLEC410V Date Extracted:09/24/98 
Dilution factor: 20 Date Analyzed: 09/25/98 
Moisture %:28 

QC Batch: 8267115 
Client Sample Id: R7009 

CONCENTRATION UNITS: 
CAS NO. 

-=.8=.5_-0=..1::....;-8:::...
COMPOUND 

~p.;;.;h;.:::e.::::n.::::an=th~r::.;e:;;;.::n::.:e"'___ 

(ug/L or ug/kq) ug/kg 
1.::.9..=.l.=..0_"_0 

Q 
I .::.u I 

--==:.1~0.:::.8...:-9::..:5:::....-....:2::....-__----'p:.:h::.;e::::n;:,::o:,.=1=- 191 00 I :::.u I 
--==:.1..=.29:::--0;.;0::.;---=O'-__--'Pyr::....<..::.;:e:;::;n;;.;:e'- 19100 I .::.u 1 

--=1~2:::.0_-:::.8::.2...:-1:::---=:-..-_-=l:..1,~2:.L,_=4_--=.T..=.r:.ich=1:;o::::r:.::o~b::..::e~n::..:z:..::e:::n:..::e=__ 191 0 0 1 :::.u I 
......::.95:::.....,;-9::.;5:::.--4=- --=2~,_=4 ...., ;;:..5_-T.=.;r::.;~::.;·c:;;;.::h.::::l:..;:o:,.=r:...::o:..z::p:.:;h:.:e:.:;n:.:o;.::1--, 191 0 0 l .::.u 1 
......:::8:::.8_-~0.:::.6_-2= --=2:..1,-=4~,..:::6_--=.T..=.r:.ic:::::h:::l:;o::::r:.::o::.tp:::.h:..::e~n:..::o~1:._.. 1910 0 I :::.u I 
-=.8~6_-7..:....4.::.....;-8=-- --=C;::a=r=:;b=:;a..=.zo.:;.1:.;e=- I9100 I .::.u 1 

--=1:::.0~6_-:=,4;;.,4....;-5:::.. ...:4:...-,:;M==::e:...::t~h:.Ly..=.lpc:.:h:.:.:e::::n:::o::::l~ 191 0 0 I :::.u I 
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IT CORPORATIOJi - Kl'KlXVILLE 

Client Sample m: R7008 

TOTAL !Jeta1s 

Lot-Sample I ... : 
Date Sampled••. : 
\ MOisture. __ .. : 

A8III0171-010 
09/10/98 15:00 
33 

Date Received•. : 09/11/98 

Matrix. : SOLID 

:.:PARAME==::.:TE:.=R.:...__ ..;.;RE=S.,;;;,UL;;;;;.T"'--- _ 

REPORTING 
LIMIT .::UN=I"",T.:::;S ME=TH=O;;;.;D;;....

PREPARATION
ANALYSIS DATE 

WORK 
ORDER # 

Prep Batch i ... : 8264120 
Arsenic 1.6 0.74 

Dilution Factor: 1 
mg/kg SW846 6010B 09/21-09/24/98 CLEAQ101 

Lead 15.0 0.45 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ102 

Selenium 1.2 0.74 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ103 

Thallium NO 0.96 
Dilution Factor: 1 

mg/kg SW846- 6010B 09/21·09/24/98 CLEAQI04 

Silver NO 1.5 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQI06 

744 29.7 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ107 

Anti.JDcmy 0.71 B 0.74 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLRAQ105 

Barimn 25.4 B 29.7 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLRAQ108 

Beryllium ND 0.74 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQI09 

calcium 3850 742 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLRAQ10A 

Cadmium ND 0.74 
Dilution Factor: 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ10C 

Cobalt ND 7.4 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ10D 

ChraDium 4.2 1.5 
Dilution Factor: 1 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ10E 

()Copper 14.6 3.7 
Dilution Factor: 

mg/kg SW846 6010B 09/21-09/24/98 CLEAQ10F 

(Continued on next page) 
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IT CORPORATION - KNOXV:ILLB 

Client Samp1e ID: R7008 

'l'OT1U. Heta1s 

Lot-Samp1e # ... : A8Il10171-010 

REPORTING 
PARAMETER RESULT LIMIT UNITS METHOD=~= 

Iran 5080 14.8 mg/kg SW846 6010B 
DiLution Factor: 1 

Potassium 1640 742 mg/kg SW846 6010B 
DiLution Factor: 1 

Kagnesium 455 B 742 mg/kg SW846 6010B 
Dilution Factor: 1 

Hanganese 126 2.2 mg/kg SW846 6010B 
Di Lut ion Factor: 1 

sodium 472 B 742 mg/kg SW846 6010B 
DiLution Factor: 1 

Hicke1 .4.8 B 5.9 mg/kg SW846 6010B 
DiLution Factor: 1 

Qanadium 1.5 B 7.4 mg/kg SW846 6010B 
Di lution Factor: 1 

Hercury 0.17 0.15 mg/kg SW846- 747lA 
Dilution Factor: 1 

zinc 91.6 3.0 mg/kg SW846 6010B 
DiLut;on Factor: 1 

NO'l'E (S) :
 
RcsuJts Illld rcporlillg limits have been udjusted for dry weighL
 

B Estimated resWL Result is less !ban RL
 

Matrix.....•... : SOLID 

PREPARATION- WORK 
ANALYSIS DATE ORDER # 
09/21-09/24/98 CLEAQ10G 

09/21-09/28/98 CLEAQ10H 

09/21-09/24/98 CLEAQ10J 

09/21-09/24/98 CLEAQ10K 

09/21-09/28/98 CLBAQl0L 

09/21-09/24/98 CLBAQ10H 

09/21-09/24/98 CLEAQ10H 

09/21/98 CLEAQ10Q 

09/21-09/24/98 CLEAQ10P 

000378
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IT CORPORATIOJ!I - KNOXvILLE
 

C1ient Sample m: R7009
 

Lot-Sample # ... : A8I110171-011 Matrix : SOLID 
Date Sampled..• : 09/11/98 14:00 Date Received.. : 09/11/98 
t Moisture ..•.. : 28 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER-# 

Prep Batch # ... : 8264120 
Arsenic 1760 41.5 mg/kg SW846 6010B 09/21-09/28/98 CLEC4101 

Dilution Factor: 

Lead 12.8 0.41 mg/kg SW846 6010B 09/21-09/24/98 CLEC4102 
Dilution Factor: 

Selenium 1.6 0.69 mg/kg SW846 6010B 09/21-09/24/98 CLEC4103 
Dilution Factor: 

Thallium NO 0.90 mg/kg SW846. 6010B 09/21-09/24/98 CLEC4104 
Dilution Factor: 

Silver NO 1.4 mg/kg SW846 6010B 09/21-09/24/98 CLEC4106 
Dilution Factor: 1 

Quuminum 179 27.7 mg/kg SW846 6010B 09/21-09/24/98 CLEC4107 
Dilution Factor: 

Antimaay 8.4 0.69 mg/kg SW846' 6010B 09/21-09/24/98 CLEC4105 
Dilution Factor: 1 

Barium 15.6 B 27.7 mg/kg SW846 6010B 09/21-09/24/98 CLEC4108 
Dilution Factor: 

Beryllium NO 0.69 mg/kg SW846 6010B 09/21-09/24/98 CLEC4109 
Dilution Factor: 

Calcium 1680 691 mg/kg SW846" 6010B 09/21-09/24/98 CLEC410A 
Dilution Factor: 

Cadmium NO 0.69 mg/kg SW846 6010B 09/21-09/24/98 CLEC410C 
Di lution Factor: 

Cobalt NO 6.9 mg/kg SW846 6010B 09/21-09/24/98 CLEC410D 
Dilution Factor: 

Cbrcmium 1880 1.4 mg/kg SW846 6010B 09/21-09/24/98 CLBC410B 
Dilution Factor: 

1040 3.5 mg/kg SW846 6010B 09/21-09/24/98 CLBC410FQCopper 
Dilution Factor: 

(Continued on next page) 

000379 



IT CORPORATI01'l - lUIIOXVILLE
 

Client Samp1e ID: R7009
 

'1'O'I2Ua !feta1s 

Lot-Samp1e t ... : A8Il1017l-0ll matrix........• : SOLID 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD==~ ANALYSIS DATE ORDER # 
Iran 1440 13.8 mg/kg SW846 6010B 09/21-09/24/98 CLBC410G 

Dilution Factor: 1 

PotassitDll 725 691 mg/kg SW846 601.0B 09/21.-09/28/98 CLBC41.0H 
Dilution Factor: 1 

HagnesitDll 313 B 691 mg/kg SW846 6010B 09/21-09/24/98 CLBC410J 
Dilution Factor: 1 

Manganese 139 2.1 mg/kg SW846 6010B 09/21-09/24/98 CLBC410K 
Dilution Factor: 1 

SodiUID 923 691 mg/kg SW846 6010B 09/21-09/28/98 CLBC410L 
Dilution Factor: 1 

Hicke1 1.5B 5.5 mg/kg SW846 6010B 09/21-09/24/98 CLBC410M 
Dilution Factor: 

~adium ND 6.9 mg/kg SW846 60l0B 09/21-09/24/98 CLEC4l0N 
Dilution Factor: 1 

Mercury 0.075 B 0.14 mgjkg SW846 7471A 09/21/98 CLBC410Q 
Dilution Factor: 1 

Zinc 41.8 2.8 mg/kg SW846 6010B 09/21-09/24/98 CLBC410P 
Dilution Factor: 1 

ROTE(S): 
Results 8Ild reporting limits have been odjustcd for dry "'cigbL
 

B Estimaud resulL Result is less thaD RL
 

uOO:JbO
 



o
 

B.2 SUMMARY OF VALIDATED RESULTS
 

o
 
KN/4144/crl601/CRl601.WPDI02-05-99(4:03 pm) 
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() ~na  ~ 
 
Rinse Water
 

Data Summary
 

Report Date: 02/05/99
 Page 

Sample Location: BI60lROOI BI60lR002 BI60lR003 RI60lIDWOI 

Associated Site: WAD5 WAD5 WAD5 WAD5 

Sample No: R5000 R5001 R5002 R5003 
Sample Date: 21-SEP-98 21-SEP-98 21-SEP-98 22-SEP-98 

METALS Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr 
---------'-_.- _._. ------ ._-- .. -'-------'-------- - -----_.'.._-..-.- ---_._-_.. _.- --_._--_.-- - ---- ---- ----~--- ---- 
ALUMINUM ug/L 4580 J 336 B 251 B 15100 

ANTIMONY ug/L 5.0 U 5.0 U 5.0 U 5.0 U 

ARSENIC ugIL 4.2 J 5.0 U 5.0 U 16.9 

BARIUM ug/L 63.7 J 6.2 J 6.1 J 243 

BERYLLIUM ug/L 4.0 U 4.0 U 4.0 U 4.0 U 

CADMIUM ug/L 2.2 J 1.1 J 5.0 U 8.1 

CALCIUM ug/L 12300 6420 8130 182000 

CHROMIUM ug/L 22.0 10.0 U 10.0 U 50.9 

COBALT ug/L 50.0 U 50.0 U 50.0 U 31.9 

COPPER ug/L 84.0 25.0 U 3.3 J 66.9 

IRON ug/L 2740 J 605 J 416 J 17500 

LEAD uglL 31.5 4.6 3.6 108 

MAGNESIUM ug/L 898 J 248 J 293 J 10900 

MANGANESE ug/L 152 18.2 16.2 761 

MERCURY ug/L 0.20 U 0.097 B 0.083 B 0.14 B 

NICKEL ug/L 40.0 U 40.0 U 40.0 U 30.1 B 

POTASSIUM uglL 35800 4560 J 3110 B 71400 

SELENIUM ug/L 5.0 U 5.0 U 5.0 U 5.0 U 

SILVER ug/L 10.0 U 10.0 U 10.0 U 10.0 U 

SODIUM ug/L 22600 4570 J 3100 B 47800 

THALLIUM ug/L 2.0 U 2.0 U 2.0 U 1.1 

VANADIUM ug/L 7.5 J 50.0 U 50.0 U 30.1 B 

ZINC ug/L 289 76.8 B 42.7 B 669 



() 
Ona 

() 
Rinse Water 

Data Summary 

Report Date: 02/05/99 Page 2 

Sample Location: BI601 ROOI BI60lR002 BI60lR003 RI6011DWOl 

Associated Site: WADS WADS WADS WADS 

Sample No: R5000 R5001 R5002 R5003 
Sample Date: 21-SEP-98 21-SEP-98 21-SEP-98 22-SEP-98 

EXPLOSIVES Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr 
~--------------_. ---._.. - ----- - ---_... ._-- -_.---- ------ _._-_._-- - - ._-- ----.--"- ----- ---

1,3,5-TRlNITROBENZENE ug/L 0.20 U 0.20 U 0.20 U 2.0 U 

1,3-DlNITROBENZENE ugiL 0.20 U 0.20 U 0.20 U 2.0 U 

2,4,6-TRINITROTOLUENE ugiL 0.20 U 0.20 U 0.20 U 2.0 U 

2,4-DlNITROTOLUENE ugiL 0.26 0.59 0.35 1.3 U 

2,6-DINITROTOLUENE ugiL 0.13 U 0.13 U 0.13 U 1.3 U 

HMX ugiL 9.6 0.062 B 0.16 B 120 

NITROBENZENE ugIL 0.20 U 0.20 U 0.075 J 2.0 U 

RDX ugIL 33 0.54 U 1.7 640 

TETRYL ugIL 0.20 U 4.0 U 0.20 U 2.0 U 

m-NITROTOLUENE ugIL 0.20 U 0.47 0.20 U 2.0 U 

o-NITROTOLUENE ugiL 0.10 B 0.087 B 0.073 B 2.0 U 

p-NITROTOLUENE ugiL 0.20 U 1.1 U 0.20 U 2.0 U 



() Ona ~
 

Rinse Water
 

Data Summary
 

Report Date: 02/05/99 Page 3 

Sample Location: 

Associated Site: 
Sample No: 
Sample Date: 

Bl60lROOl 

WADS 

RSOOO 

21-SEP-98 

BI60lR002 

WADS 

RSOOI 

21-SEP-98 

BI60lR003 

WADS 

RS002 

21-SEP-98 

RI60lIDWOl 

WADS 

RS003 

22-SEP-98 

CYANIDE 

CYANIOE, TOTAL 

Fltr Units 

mglL 

Result 

0.010 

Val Qlfr 

u 

Result 

0.010 

Val Qlfr 

U 

Result 
------_.-- 

0.010 

Val Qlfr 
-'---'--' --~  

U 

Result 
----- 
0.010 

Val Qlfr 

U 



o
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Soils 

Data Summary 

Report Date: 02/05/99 Page I 

Sample Location: BI60lCSOOI BI60lCS002 BI60lCS003 BI60lCS004 BI60lCS005 

Associated Site: WAD5 WAD5 WAD5 WAD5 WAD5 

Sample No: R5100 R5101 R5102 R5104 R5105 
Sample Date: II-SEP-98 II-SEP-98 II-SEP-98 02-SEP-98 02-SEP-98 

METALS Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr 
-------- ----_ .. _--.- -- _.'._. --_.__._----,_._--- .-.. __.- ------. --,,--_._---.--. _._-"--- ---_.. --,---_.-_._- --- ---- -
ALUMINUM mglkg 10200 J 10500 J 16500 J 9750 8750 

ANTIMONY mglkg 1.2 J 0.42 J 0.30 J 0.39 J 0.54 UJ 

ARSENIC mglkg 14.3 J 12.7 J 8.7 J 14.6 10.5 

BARIUM mglkg 82.2 J 77.6 J 145 J 73.8 32.8 

BERYLLIUM mg/kg 0.31 J 0.33 J 0.79 J 0.26 J 0.25 

CADMIUM mglkg 3.3 J 1.4 J 0.59 UJ 0.69 0.54 U 

CALCIUM mglkg 6570 J 13600 J 54100 J 2870 J 814 

CHROMIUM mglkg 15.8 J 13.2 J 15.7 J 13.7 10.6 

COBALT mglkg 8.2 J 28.2 J 6.0 J 6.5 5.2 

COPPER mg/kg 28.3 J 25.4 J 11.3 J 39.0 J 14.4 

IRON mglkg 21600 J 18100 J 19800 J 16800 14600 

LEAD mg/kg 53.4 J 32.6 J 9.5 J 29.8 J 9.4 

MAGNESIUM mglkg 1980 J 2070 J 3940 J 1390 1240 

MANGANESE mglkg 606 J 571 J 1760 J 347 212 

MERCURY mglkg 0.12 UJ 0.028 J 0.037 J 0.030 J 0.030 

NICKEL mg/kg 12.4 J 13.2 J 9.1 J 12.8 12.3 

POTASSIUM mglkg 1090 J 968 J 1320 J 896 599 

SELENIUM mglkg 0.90 J 0.87 J 0.76 J 0.75 0.54 U 

SILVER mg/kg 1.2 UJ 1.2 UJ 1.2 UJ 1.1 U 1.1 U 

SODIUM mg/kg 61.3 J 73.0 J 244 J 65.6 J 43.7 

THALLIUM mg/kg 0.89 J 0.75 UJ 1.0 J 0.74 U 0.70 U 

VANADIUM mglkg 21.3 J 16.8 J 19.2 J 17.0 14.6 

ZINC mg/kg 57.9 J 64.8 J 38.8 J 61.5 J 48.9 



() 
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() 
Soils
 

Data Summary
 

Report Date: 02/05/99
 Page 2 

Sample Location: B160lCS006 BI60lCS007 B160lCSOIO BI60lCSOII 

Associated Site: WAD5 WAD5 WAD5 WAD5 

Sample No: R5106 R5107 R5110 R5111 
Sample Date: 02-SEP-98 II-SEP-98 II-SEP-98 II-SEP-98 

METALS Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr _.. ---------_._-- - . _._- --- --. --------- ---'-_...~--- ._._--- _._..... -- 
ALUMINUM mg/kg 10500 8570 1 10100 1 10500 

ANTIMONY mg/kg 0.55 U1 0.33 1 0.45 1 0.40 

ARSENIC mg/kg 12.1 8.5 1 11.4 1 14.4 

BARJUM mg/kg 38.0 44.9 1 58.9 1 77.5 

BERYLLIUM mg/kg 0.28 1 0.20 1 0.21 1 0.30 

CADMIUM mg/kg 0.55 U 0.61 U1 0.59 U1 0.81 

CALCIUM mg/kg 343 B1 749 1 2240 1 16600 

CHROMIUM mg/kg 11.2 10.2 1 11.8 1 12.6 

COBALT mg/kg 7.1 7.6 1 7.5 1 7.2 

COPPER mg/kg 13.6 1 10.2 1 20.5 1 29.6 

IRON mg/kg 17000 16500 1 17400 1 17200 

LEAD mg/kg 11.5 1 10.8 1 27.7 1 22.8 

MAGNESIUM mg/kg 1410 1410 1 1620 1 2320 

MANGANESE mg/kg 349 604 1 540 1 653 

MERCURY mg/kg 0.034 1 0.D38 1 0.039 1 0.027 

NICKEL mg/kg 16.0 11.4 1 11.7 1 12.2 

POTASSIUM mg/kg 561 556 1 806 1 1030 

SELENIUM mg/kg 0.57 0.89 1 0.58 1 0.83 

SILVER mg/kg I.l U 1.2 U1 1.2 UJ I.l U1 

SODIUM mg/kg 24.0 1 37.0 1 44.3 1 83.6 

THALLIUM mg/kg 0.71 U 0.80 U1 0.76 U1 0.74 U1 

VANADIUM mg/kg 16.4 15.8 1 17.9 1 16.3 

ZINC mg/kg 55.6 1 40.5 1 57.7 1 62.7 



t)() Ona 
Soils 

Data Summary 

Report Date: 02/05/99 Page 3 

Sample Location: BI60lCSOOI BI60lCS002 BI60lCS003 BI60lCS004 BI60lCS005 

Associated Site: WAD5 WAD5 WAD5 WAD5 WAD5 

Sample No: R5100 R5101 R5102 R5104 R5105 
Sample Date: II-SEP-98 II-SEP-98 II-SEP-98 02-SEP-98 02-SEP-98 

EXPLOSIVES 
-- - ._---- - -_._------ -- --- -_. -- - - ~--.. _.. -------,--

Fltr Units 
----

Result 
,~---- .-- _. -

Val Qlfr 
---_.----

Result 
.- ....._

Val Qlfr 
-----,

Result 
-----

Val Qlfr 
--- -~---- -

Result 
--

Val Qlfr Result Val Qlfr 

1,3,5-TRINITROBENZENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

1,3-D1NITROBENZENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

2,4,6-TRINITROTOLUENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

2,4-DINITROTOLUENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

2,6-DINITROTOLUENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

HMX mg/kg 0.50 UJ 0.50 UJ 0.50 UJ 0.50 U 0.50 U 

NITROBENZENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

RDX mg/kg 0.50 UJ 0.50 UJ 0.50 UJ 0.070 J 0.50 U 

TETRYL mglkg 0.65 UJ 0.65 UJ 0.65 UJ 0.65 U 0.65 U 

m-NITROTOLUENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

o-NITROTOLUENE mg/kg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 

p-NITROTOLUENE mglkg 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 
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Sample Location: BI60lCS006 BI60lCS007 BI601CSOIO BI60lCSOIl 

Associated Site: WAD5 WAD5 WAD5 WAD5 

Sample No: R5106 R5107 R5110 R5111 

Sample Date: 02-SEP-98 II-SEP-98 II-SEP-98 II-SEP-98 

EXPLOSIVES Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr 
-------- -,------ --_. -- - . -- -- ----- --- ----------- _._-_._- ---- ----_._-- _________ -eo ---_._------- ---- ---
1,3,5-TRINITROBENZENE mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 

1,3-DINITROBENZENE mglkg 0.25 U 0.024 J 0.25 UJ 0.25 UJ 

2,4,6-TRINITROTOLUENE mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 

2,4-DINITROTOLUENE mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 

2,6-D1NITROTOLUENE mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 

HMX mg/kg 0.50 U 0.50 UJ 0.50 UJ 0.50 UJ 

NITROBENZENE mglkg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 

RDX mg/kg 0.50 U 0.073 J 0.50 UJ 0.50 UJ 

TETRYL mg/kg 0.65 U 0.067 J 0.65 UJ 0.65 UJ 

m-NITROTOLUENE mg/kg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 

o-NITROTOLUENE mglkg 0.25 U 0.14 J 0.25 UJ 0.25 UJ 

p-NITROTOLUENE mglkg 0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 
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Sample Location: BI60lCSOOI BI60lCS002 BI60lCS003 BI60lCS004 BI60lCSOOS 

Associated Site: WAD5 WAD5 WAD5 WAD5 WAD5 

Sample No: R5100 R510J R5102 R5104 RSI05 
Sample Date: Il-SEP-98 II-SEP-98 II-SEP-98 02-SEP-98 02-SEP-98 

CYANIDE Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr 
---_._--~-- ------ - ..._-."---. ----_._- ---  ---_. ~_._---_.  -  ._----- ---.----_. ---  ----  -----  - 
CYANIDE, TOTAL mglkg 0.58 R 0.58 UJ 0.59 R 0.57 U 0.54 U 

0.58 UJ 0.99 J 
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Sample Location: BI60lCS006 BI601CS007 BI60lCSOI0 BI60lCSOII 

Associated Site: WAD5 WAD5 WAD5 WAD5 

Sample No: R5106 R5107 R5110 R5111 

Sample Date: 02-SEP-98 Il-SEP-98 II-SEP-98 II-SEP-98 

CYANIDE Fltr Units Result Val Qlfr Result Val Qlfr Result Val Qlfr Result Val Qlfr 
- - .. ---_._~ _.- ------"--- .~----_.- ------_.  -.- ------ ----. -_.. -----,...  ... -_... _

--~-- --- 
CYANIDE, TOTAL mg/kg 0.55 U 0.61 R 0.59 R 0.57 R 

0.61 UJ 0.59 UJ 0.57 UJ 
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Saw Dust 

Data Summary 

Report Date: 02/05/99 Page I 

Sample Location: BI60lCSOl2 

Associated Site: WADS 

Sample No: R5112 
Sample Date: 17-SEP-98 

METALS Fltr Units Result Val Qlfr 
---_._--- -- .... --~- _._.._-----_._-~---_._----- . -_... .. -- ..._._--- ._ - - - ------ ----~.-

ALUMINUM mg/kg 260 

ANTIMONY mglkg 0.94 

ARSENIC mg/kg 2.7 

BARIUM mg/kg 29.2 

BERYLLIUM mg/kg 0.74 UJ 

CADMIUM mg/kg 0.74 UJ 

CALCIUM mg/kg 2150 

CHROMIUM mglkg 6.6 

COBALT mglkg 2.4 

COPPER mglkg 11.2 

IRON mglkg 6430 

LEAD mglkg 7.2 

MAGNESIUM mglkg 385 

MANGANESE mglkg 145 

MERCURY mglkg 0.037 B 

NICKEL mglkg 6.4 

POTASSIUM mglkg 1450 

SELENIUM mglkg 1.5 

SILVER mglkg 1.5 UJ 

SODIUM mglkg 167 

THALLIUM mglkg 0.97 U 

VANADIUM mglkg 7.4 UJ 

ZINC mglkg 28.5 
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Sample Location: BI60lCSOl2 

Associated Site: WAD5 

Sample No: R5112 

Sample Date: 17-SEP-98 

EXPLOSIVES Fltr Units Result Val Qlfr 
--- _.._---_ ..

1,3,5-TRINITROBENZENE mg/kg 2.5 U 

1,3-DINITROBENZENE mg/kg 0.61 

2,4,6-TRINITROTOLUENE mg/kg 42 

2,4-DlNITROTOLUENE mglkg 2.5 U 

2,6-DINITROTOLUENE mg/kg 2.5 U 

HMX mg/kg 15 

NITROBENZENE mg/kg 2.5 U 

RDX mg/kg 93 

TETRYL mg/kg 6.5 U 

m-NITROTOLUENE mglkg 2.5 U 

o-NITROTOLUENE mg/kg 2.5 U 

p-NITROTOLUENE mg/kg 2.5 U 
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Data Summary 

Report Date: 02/05/99 
Page 3 

Sample Location: BI601CSOl2 
Associated Site: WADS 
Sample No: R5112 
Sample Date: 17-SEP-98 
CYANIDE Fltr Units Result Val Qlfr 

CYANJDE, TOTAL mglkg 0.74 UJ 
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12/14/98 

Joyce Dishner 
IT Corporation 
312 Directors Drive
 
Kno~e,TN 37923-4799
 
423-690-3211
 

Dear Joyce, 

Please find enclosed a bound original and one copy of the Explosives data validation 
report and the Supplemental Attachment which contains Case Narratives, etc. for 
your Ravenna Army Ammunition Plant project. A copy of the invoice for this work is 
also being sent for your convenience. Per the contract, the original version is being 

~ sent via mail to Accounts Payable. 

Thank you for the opportunity to work with you on this project. Please let me know if 
there is anything else we can do for you or ifyou have questions. 

Sincerely, 

ti1~~ 
Roger Simon 

qriffin-Scliruers, incorporated 
2215 S. Estes St.
 

Lakewood, CO 80227-2324
 
303-987-2801 (T) • 303-987-0317 (F). 303-257-3982 (Cell)
 

r~dcomm.com 

page 1 of 1 
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I~ 
I DATA VALIDATION REPORT 

I 

I
 
I Program:
 

Site:
 

Sampling Date (Month/Year): 

I
 
I Client:
 

Analytical Laboratory:
 

Case No.:

I Sample Delivery Group (SDG): 

I:J 
I Analyses:
 

I Signatures:
 

I ~
 

u.s. Army Corps of Engineers, u.s. EPA 

Ravenna Army Ammunition Plant 

9/98 

IT Corporation, Knoxville, TN 

Quanterra, North Canton, OH 

N/A 

A8IlI0156, A8I110171-B, A8I230103, 
A8I240205, A8I110171-A, A8Il90158, 
A8Il90160, A8I230102, A8I030155, 
A8I040 101 and A8I290 101 

Explosives 

Data Reviewer: ..._::;ji;.o=--==::..-._ Date: 

I QA/QC Review: ~ p"gerJ=;
Date:

~6Th
I ASenior APProval: Date:VVloger 

~ 
Simon 

I
 
I
 
f 
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Validation Summary Narrative 

Although a number ofminor qualifiers were present, the data maintained a high degree of 
quality. Low levels of HMX and 2-nitrotoluene were detected in the field blanks; 2,4
dinitrotoluene (DNT) was found slightly above the CRQL. Although these resulted in 
application of a '8' flag to a number of low level sample results, all blank values were less than 
2x the quantitation limit. Many samples arrived at temperatures greater than 6°C, which 
resulted in a large number of qualifiers. Since it is expected that appreciable cooling over 
ambient conditions was likely, these are considered to be very minor estimations. Detection 
limits for 2,4-DNT and 2,6-DNT (0.13 J.1g{L) failed to meet the QAPP specified criteria (0.10 
~(L), but were within rounding. Also, in three samples, 1,3,5-trinitrobenzene detection 
limits were not met. Minor accuracy and precision problems were noted for 2,4-DNT which 
resulted in qualification. Finally, in a number of samples, surrogates were diluted out due to 
high levels of target compounds. 

Table of Contents 
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Table of Contents 2
 
1.0 sample IDs 4
 
2.0 Deliverables 5
 
2.1 Completeness Checklist 5
 
3.0 Detection Limits 6
 
4.0 Holding Times 6
 
4.1 sample Preservation 7
 
4.2 Chain of Custody Records 7
 
5.0 Calibration Quality Control 7
 
5.1 Initial Calibration· Correlation COemcient 7
 
5.2 Continuing CaUbration - %D 8
 
6.0 BlaDk Quality Control 8
 
6.1 Method/Preparation Blanks. '" 8
 
7.0 Field QC Blanks 8
 
7.1 Field Blanks 8
 
7.2 Equipment Rinseate BlaDks 9
 
8.0 Accuracy 9
 
8.1 Laboratory Control samples/Blank Spikes '" 9
 
8.1.1 Frequency 9
 
8.1.2 Control Charts 10
 
8.1.3 Recovery 10
 
8.1.4 Reanalyses 10
 
8.2 Matrix Spikes / Matrix Spike Duplicates 10
 
8.2.1 Frequency 10
 
8.3.2 Recovery 11
 
9.0 Precision 11
 
9.1 Matrix Duplicates 11
 
9.1.1 Frequency 11
 
9.1.2 Performance 11
 
9.2 lllIatrix Spike Duplicates 12
 
9.2.1 ~uency 12
 

2 



qriffin-Scliruers, incorporated
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1.0 Sample IDs 

The following table summarizes sample IDs, matrix of each sample and 
analyses present in the data package for each sample. 

Sample Number Matrix Sample Number~ ~ ~ 

SDG ASIlI0156 SDG ASI190158 
R7004 W X R9104FB QC X
 
R7005 W X
 
R7006 W X SDG subtotal: 1
 

SDG subtotal: 3
 
SDG ASIl90160 

R5112 Sawdust X
 
SDG A81110171-B 

R7008 Sawdust X SDG subtotal:. .. I
 
R7009 Sawdust X
 

SDG subtotal: 2 SDG AS1230102
 
R5000 W X
 
R5001 W X
 

SDG AS1230103 R5002 W X
 
R7011

() R7012 
W 
W 

X R5003 W X
 
X
 

SDG subtotal: 4
 
SDG subtotal: 2
 

SDG ASI030155
 
SDG ASI240205 R5104 S X
 

RIOOO W X R5105 S X
 
RIOOI W X R5106 S X
 

R5108ER QC X
 
SDG subtotal: 2
 

SDG subtotal: 4
 

SDG AS1110171-A
 
R5107 S X SDG ASI040101
 
R5100 S X R7000 W X
 

R5109FB QC X R7001 W X
 
R5101 S X R7002FD W X
 
R5102 S X R7003 W X
 

R5103FD S X
 
R5110 S X SDG subtotal: 4
 
R5111 S X
 

SDG subtotal: 8
 

Lev 3 IJ>t2 ITKnx ~Ldoc IDee. 14, lC?FJ8/ver. 1.0/G-Si@l998 4 
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(J Sample Number Matrix Exp Sample Number Matrix 

SDG A8I290101 
RllOO W X
 
R1101 W X
 

Rll02FD W X
 
R1002 W X
 
R1003 W X
 
R1200 W X
 
R1203 W X
 

SDG subtotal:	 7 

Laboratory QC Samples 

Please see section 8.2.1 

Number of Samples Analyzed: 38
 
Total Number of Analyses: 52
 

Exp = Explosives by SW-846 Method 8330 

X;	 analysis was provided for validation 
0: analysis was requested on Chain ofCustody Record, but not provided for validation
 
NR: analysis was not requested on Chain of Custody Record
 

MS: matrixspike MSD: matrix spike duplicate Dup: matrix duplicate
 
RE: re-analysis DL: dilution analysis
 

W:	 water S: soil Sed: sediment QC: field blank (trip, equipment, rinseate, etc.) 

2.0 De1iverables 

With the exception of the following, all data deliverables as specified for Level II 
quality control were found in the package. The missing check standard 
summaries were provided as a resubmission. 

•	 9/21/98, 1738 Check Standard Report for SDGs A8I 110171-A and 
A8I110171-B 

•	 9/15/98,2041 and 9/16/98, 0018 Check Standard Reports for SDG 
A8I110171-A 

•	 9/25/98,11:11 for SDGA8I240205 
•	 9/30/98, 1024 Check Standard Report for SDG A8I230103 

2.1 Completeness Checklist 

The following table summarizes the summary form information and raw data 
found in the package. Form numbers shown in parentheses refer to the 

lev 3 mt2 lTKnx expLdoc {Dec 14, 1998/ver. l.O/G-Si@1998 5 
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current U.S. EPA eLP Organics or Inorganics SOW; equivalent reporting of 
results in an alternate summary format has been determined to be acceptable. 

Deliverable 
Exp
 

x Case Narrative
 

X Chain of Custodv Records/Traffic ReP<lrtS/Trackin~Records
 

X Preservation Information
 

X Sample Cross Reference with UniQue Identifiers
 

X Samt>le Results Summazv Form /Form 11
 
X CLP F.1alWn~ used on Results S
 
X Initial Calibration lRSD correlation coefficientl
 -

X/RS Continuing Calibration Summary 

X Method/Preparation Blank Results S !Form 3) 

X Matrix Spike/Matrix Spike Duplicate Results Summary (Form SA) 

NR Matrix Duplicate Results (Form 61 
X Laboraton' Control Sample (LCS)/ Blank Spike Results Summazv !Form 71 

0 Control Charts 

X Surrogate Recovery 

NR Internal Standard
 
X Le2ible PaRes
 

X P82es in PackalZe Numbered and in Seauence
 

0 Electronic Data Deliverable (EDDI
 

() 
x = Included in original Data Package o = Not Included andlor Not Available
 
NR =Not Required RS = Provided as a Resubmission
 

3.0 Detection Limits 

The following is a table of samples and compounds having detection limits that 
do not meet the contract required or project-specific quantitation limits: 

Sample 10 Analyte Reported Contract Required 
Quantitation Limit Quantitation Limit 

all waters 2,4-dinitrotoluene 0.13 ~/L 0.1 ~/L 
2,6-dinitrotoluene 0.13 ~/L 0.1 ~/L 

R7008,R7009 1,3,5-trinitrobenzene 3.2 ~/L 2 ~/L 
R5112 1,3,5-trinitrobenzene 2.5 !J.g/L 2~/L 

4.0 Holding Times 

Samples were prepared and analyzed within holding times specified by the data 
validation guidelines. The holding time is from the date of sample collection to 
the date of analysis. 

Lev 3 rot2_fi'Knx_expLdoc IDee. 14, 1998/ver. 1.0/G-Si@1998 6 
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4.1 Sample Preservation 

Sample temperatures in a number of coolers were greater than 6°C (4°C ± 2). 
The following table summarizes samples, SDGs, temperatures and qualifiers 
due to temperature preservation problems. pH requirements were met. All 
other samples were preserved properly. 

SDG	 Samples Fractions Temperature Qualifier 
Affected Affected* (0C) 

A8I110171-B R7008,R7009 Exp 8.2 J-TjUJ-T 

A8I190158 R9104FB Exp 7.3, 10.4 J-TjUJ-T 

A81240205	 RIOOO,RlOOl Exp 6.7 J-TjUJ-T 

R7004, R7005, 
A81110156	 Exp 7.4 J-TjUJ-TR7006 

R5107, R5100, 
R5109FB, R5101, 

A8I110171-A	 Exp 8.2 J-TjUJ-TR5102, R5l03FD, 
R5110, R5111 

(J • all compoWlds in a fraction are qualilled 

For a few SDGs, the sampling temperature was slightly greater than 6°C 
«6.3°C]. In these cases no qualifiers were applied due to thermometer stem 
correction considerations and since significant cooling was demonstrated. 

4.2 Chain of Custody Records 

All Chain of Custody Records were present and completed properly. 

5.0 Cah"bration Quality Control 

5.1 Initial Calibration - Correlation Coefficient 

The required summary fonns/information were provided and information was 
present to detennine that correlation coefficients (r2) were greater than 0.995. 
The initial calibration was not, however, run in triplicate per method 
specifications. 

lev 3 mt2 ITKnx expLdoc {Dec. 14, 1998/ver. l.O/G-Si@1998 7 
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5.2 Continuing Calibration - %D 

The continuing calibration standard (CCV) analyses were reported as required 
and had recoveries reported to be within the Level III specified control limits. 

6.0 Blank Quality Control 

6.1 Method/Preparation Blanks 

A preparation/ method blank was prepared and analyzed at the specified 
frequency. Although 1,3-dinitrobenzene was detected in the method blank 
associated with sample analyses in SDG A81110171-A and A81110171-B, 
associated sample results were either not detected or were greater than five 
times the blank amount and were not impacted. 

7.0 Field QC Blanks 

7.1 Field Blanks 

The following table summarizes field blanks, results present within them and 
their associated samples. 

SDa Blank ID Analyte Amount Associated Samples 

(~/L) 

ASIl90158 9104FB HMX 0.19 J RI000, RlOOl, RlO02, Rl003, RllOO, 
2-Nitrotoluene 0.17 J RllOl, Rll02, R1200, R1203FD, R5000, 

RSOOl, R5002, R5003, R5112, R7005, 
R7011, R7012 

A8IllOl71-A 5109FB HMX 0.25J R5100,R5101,R5102,R5103,R5104, 
2,4-dinitrotoluene 0.19 RSI05, R5106, R5107, R5108, RS110, 

RS111, R7000, R7001, R7002, R7003, 
R7004,R7006,R7008,R7009, 

The following table summarizes samples and qualifiers associated with field 
blanks containing target analytes. 

SampleID Compound Sample Amount Blank Amount Qualifier 
(~/L) (~/L) 

R1000 HMX 0.76 0.19 J B 
RI001 HMX 0.73 0.19 J B 
RlO03 HMX 0.19 J 0.19 J B 
RllOO HMX 0.29 J 0.19 J B 
RllOl HMX 0.39 J 0.19 J B 

Rll02FD HMX 0.33 J 0.19 J B 
R5001 HMX 0.062 J 0.19 J B
 
R5002- HMX 0.16 J 0.19 J B
 

J .." 3 rot? m<nx expLdoc IDee. 14, 1998/ver. 1.0/G-Si@I998 
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~ Sample ID Compound Sample AmOW1t Blank Amount Qualifier 

If%/L) (~fL) 

R5108 HMX 0.15 J 0.25 J B
 
R7000 HMX 0.14 J 0.25 J B
 
R7001 HMX 0.14 J 0.25 J B
 

R7002FD HMX 0.14 J 0.25 J B
 
R7003 HMX 0.32 J 0.25 J B
 
R7004 HMX 0.36 J 0.25 J B
 

RlOOO 2-Nitrotoluene 0.11 J 0.17 J B
 
R1001 2-Nitrotoluene 0.14 J 0.17 J B
 
RllOI 2-Nitrotoluene 0.14 J 0.17 J B
 

R1102FD 2-Nitrotoluene 0.14 J 0.17 J B
 

R1200 .2-Nitrotoluene 0.17 J 0.17 J B
 
R1203 2-Nitrotoluene 0.36 0.17 J B
 
R5000 2-Nitrotoluene 0.10 J 0.17 J B
 
R5001 2-Nitrotoluene 0.087 J 0.17 J B
 
R5002 2-Nitrotoluene 0.073 J 0.17 J B
 
R5108 2,4-dinitroto1uene 0.25 0.19 B
 
R7000 2,4-dinitroto1uene 0.78 0.19 B
 

R7001 2,4-dinitrotoluene 0.66 0.19 B
 
R7002FO 2,4-dinitrotoluene 0.50 0.19 B
 

R7006 2,4-dinitrotoluene 0.18 0.19 B
 

7.2 Equipment Rinseate Blanks 

The following table summarizes field blanks, results present within them and 
their associated samples. 

SOG Blank ID Analyte AmOW1t Associated samples 

(~/L) 

A8I030155 R5108ER HMX 0.15 J R5104,R5105,R5106
 
Tetryl 22
 

2,4,6-trinitrobenzene 0.10 J
 
2-nitrotoluene 0.51
 

2,4-dinitrotoluene 0.25
 

No qualification was required since there were no detected results for the above 
compounds in associated samples. 

8.0 Accuracy 

8.1 Laboratory Control Samples/Blank Spikes 

8.1.1 Frequency 

Blank spikes/laboratory control samples (LCS) were prepared and analyzed 
with eacB sample batch and for each matrix in the data package. 

I ..n <l nrt? m<nx exnLdoc IDee. 14, 1998/ver. 1.0/G-Si@1998 9 
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8.1.2 Control Charts 

Although laboratory control charts were not present in any data package, the 
laboratory did include their internal QC limits. 

8.1.3 Recovery 

Blank spikejLCS (and blank spike duplicate, when analyzed) recoveries met 
control limits for target compounds specified by the Ravenna QAPP. The 
laboratory flagged some results for non-target compounds as being outside of 
their internal QC limits; these results, however, met QAPP limits. 

8.1.4 Reanalyses 

No reanalyses based on LCS performance were required. 

8.2 Matrix Spikes I Matrix Spike Duplicates 

8.2.1 Frequency 

The matrix (pre-digest) spike frequency requirement was not met. The 
following table summarizes samples used for matrix spiking, their matrices, 
parameters and samples associated with that matrix spike sample. 

Matrix Spike Sample Matrix Fraction Associated Samples 

R5102 Soil Explosives SOG A8IlIOI71-B, A8I110171-A 
None water Explosives A8I11017 I-A 

H81260 153-002 Soil Explosives SOG A81190160 

RlOO3 Water Explosives SOG A81290 101 

H8I090 138-002 Water Explosives SOG A81110 156 

R7003 Water Explosives SOG A8I040 101 

R5104 Soil Explosives SOG A81030 155 

None Explosives SOG A81230102, A8Il90158, 
A81240205, A81230103 

. ? ..."." nvny exnl doc IDee. 14, 1998/ver. I.O/G-Si@I998 10 
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For analyses where a matrix spike was not perfonned, LCS / LCS Duplicate 
analyses were performed. Since accuracy and precision could be assessed to 
some extent, no action was taken by the reviewer. 

Some fractions in some packages contained a matrix QC analysisthat was 
found not to have been from the site in question. Although applied to samples 
per client specifications, application of matrix QC from other sites may result in 
qualifiers not completely representative of the sample's matrix since conditions 
are Dot expected to be consistent from site to site. 

8.3.2 Recovery 

Matrix spike / matrix spike duplicate recoveries were within QAPP specified 
control limits (75 - 125%) with the exception of the following. Only the 
compound-in the sample used for spiking has been qualified per validation 
guidelines. ~ 

Matrix Spike Compound MS %R MSD%R %R %RPD %RPD Qualifier 
sample limits limits 

RI003 tetIylo 161 167 50-ISO	 none 

(J<"," R7003 TetIylo 652 636 50-150 none 
1,3-dintrobenzenea 156 50-150 none 
2,4-dinitrotoluene 168 SO-ISO 45 20 J-SD 

•	 undetected results are not impacted by the high bias indicated by a high spike recovery; no qualifiers have been 
applied 

9.0 Precision 

9.1 Matrix Duplicates 

9.1.1 Frequency 

Matrix (pre-digest) duplicate analyses were not performed and are typically not 
a part of organics analyses. 

9.1.2 Performance 

Please see section 9. 1. 1. 
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9.2 Matrix Spike Duplicates 

9.2.1 Frequency 

Please see section 8.3.1 for a table summarizing matrix spike/matrix spike 
duplicate analyses. 

9.2.2 Performance 

Please see section 8.3.2 for a table summarizing matrix spike/matrix spiked 
duplicate analyses. 

10.0 Surrogates 

10.1 Frequency 

Surrogates were analyzed at the specified frequency. 

10.2 Recovery 

With the exception of the following, surrogates met all criteria. 

Sample 10 Surrogate %R %R Qualifier Affected Compounds 
limits 

7008 l-chloro-3-nitrobenzene 00 None" All explosives 
7009 l-chloro-3-nitrobenzene 147 72-129 nont<." All explosives 

R5000DL l-chloro-3-nitrobenzene 00 None" All explosives 
RS003DL l-chloro-3-nitrobenzene 00 None" All explosives 

R5112 l-chloro-3-nitrobenzene 00 None" All explosives 
7011 l-chloro-3-nitrobenzene 00 None" All explosives 
7012 l-chloro-3-nitrobenzene 00 None" All explosives 

7012DL l-chloro-3-nitrobenzene 00 None" All explosives 

a Results diluted out, no qualifiers applied. 
b Undetected results are not impacted by the high bias indicated by a high surrogate recovery and have 

not been qualified. 

10.3 Reanalysis 

() Reanalyses were performed as required. 
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11.0 Reanalyses 

Reanalyses were performed when required. Please see sections 8.1.4 and 10.3. 

12.0 Dilution Analyses 

Secondary dilutions were performed when required. Please also see section 
10.2. 

Generally, undiluted analyses were not provided by the laboratory. 

13.0 Case Narratives 

Case narratives were generic for the most part and generally did a poor job of 
describing specific issues found in the data package. For some data packages, 
entire fractions were not addressed. In addition, in most cases where 
calibration problems existed, these were not addressed. 

14.0 Field Duplicates 

No detected results were reported in field duplicate pair R5102 and R5103FD. 
The results for other duplicate pairs and the RPD or duplicate difference value 
(.1.) for each analyte are summarized below. Qualifiers have been indicated for 
outliers. 

Compound Sample ID: Duplicate ID: Difference (A) QuaIifer 
R7001 R7002FD orRPD 
(pgjL) (~jL) 

HMX 0.14 J 0.14 J o % 
2,4-DNT 0.66 0.50 27.6 % J-D 
2,6-DNT 0.18 0.21 15.4 % 

Analyte SampleID: Duplicate ID: Difference (A) Qualifier 
RllOl Rll02FD orRPD 
(pgjL) (~/L) 

HMX 0.39 J 0.33 J 16.7 % 
Nitrobenzene 0.050 J 0.20 U NC 

2-NT 0.14 J 0.14 J 0 0/0 
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() Analyte Sample 10: Duplicate ID: Difference (fl) Qualifier 
RllOI Rll02FD orRPD 
(~/L) (~/L) 

2,6-NT 0.21	 0.17 21.0 0/0 ** 

*	 precision problem indicated, qualifiers have been applied to the impacted compound in the 
sample and its duplicate only 

**	 precision problem indicated, however, due to the low level of results and since the 
duplicate difference (0.04 ~/L) is well less than the control limit when using differences 
(0.04 J.!gjL), no qualifiers have been applied. 

NC = not calculated 

15.0 System Performance 

Except as noted previously, the instrumental and analytical systems used in 
the analysis..of these samples maintained an acceptable level of performance. 

16.0 Contract Requirements 

Please see sections 3.0,4.1 and 10.2 for information concerning non-compliant 
situations. 

17.0 Additional Comments 

Please see the addendum report for Ravenna for Project Correspondence, Case 
Narratives, Chain of Custody Records and Matrix Spike/Matrix Spike Duplicate 
Summary Forms. LCS/LSC Dup summary forms have been included when 
matrix spike analyses were not performed. 
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18.0 Sample Data Qualifier Table 

Site Name: Ravenna 

Sample ID RlOOO RIOOI RIOO2 RIOO3 RilOO RIlOl 

Matrix water water Water water water water 

Explosives 

HMX 
RDX 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
Tetrvl 
Nitrobenzene 
2,4,6-trinitrotoluene 
2-nitrotoluene 
2,4,-dinitrotoluene 
3-nitrotoluene 
4-nitrotoluene -

2,6-dindtrotoluene 
Nitro21vcerin 

BJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
JT 

UJT 
UJT 
UJT 
UJT 

BJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
JT 

UJT 
UJT 
UJT 
UJT 

B B B 

B 

Site Name: Ravenna 

8ampleID RIlO2FD R1200 R1203 R1203DL R5000 R5000DL 

Matrix water water water water water water 

Explosives 

HMX 
RDX 
1,3,5-trinitrobenzene 
1,3-dindtrobenzene 
TetlYl 
Nitrobenzene 
2,4,6-trinitrotoluene 
2-nitrotoluene 
2,4,-dindtrotoluene 
3-nitIOtoluene 
4-nitrotoluene 
2,6-dinitrotoluene 
Nitroelvcerin 

B 

B B B B 
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Site Name: Ravenna 

SamoleID RSOOI 

Matrix water 

Exploaives 

HMX 
RDX 
1,3,5-trinitrobenzene 
1,3-dinitrobenzene 
Tetrvl 
Nitrobenzene 
2,4,6-trinitrotolu~e 

2·nitrotoluene 
2,4,-dinitrotoluene 
3-nitrotoluene 
4-nitrotoluene 
2,6-dinitrotolu~e 

Nitro21vcerin -

B 

B 

Site Name: Ravenna 

Sample ID RS102 

Matrix soil 

Explosives 

.HMX 
RDX 
1.3.5-trinitrobenzene 
l,3-dinitrobenzene 
Tetn'l 
Nitrobenzene 
2,4.6-trinitrotoJuene 
2-nitrotoluene 
2,4,-dinitrotoJuene 
3-nitrotoJuene 
4-nitrotoluene 
2,6-dinitrotoluene 
Nitro21vcerin 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

R5002 

water 

B 

B 

R5003 

water 

RSOO3DL 

water 

RSlOO 

soil 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

R5101 

soil 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

R5103FD 

soil 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

R5104 

soil 

R5105 

soil 

R5106 

soil 

R5107 

soil 

UJT 
JT 

UJT 
JT 
JT 

UJT 
UJT 
JT 

UJT 
UJT 
UJT 
UJT 
UJT 
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Site Name: Ravenna. 

Sample ID R5108 R5109FB R5110 R5111 R5112 R7000 

Matrix water water soil soil soil water 

Explosives 

HMX 
RDX 
l,3,5-trinitrobenzene 
1,3-dinitrobenzene 

Tetrvl 
Nitrobenzene 
2,4,6-trinitrotoluelle 
2-nitrotoluene 
2,4,-dinitrotoluelle 
3-nitrotoluene 
4-nitrotoluene 
2.6-dinitrotoluene 
Nitroglvcerin 

.. 

B 

B 

JT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
JT 

UJT 
UJT 
UJT 
UJT 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

B 

B 

Site Name: Ravenna 

Sam'Ple ill R7001 R7002FD R7003 R7004 R7005 R7006 

Matrix water water water water water water 

Explosives 

HMX 
RDX 
1,3,5-trinitrobenzene 
l,3-dinitrobenzene 
TetIyl 
Nitrobenzene 
2,4,6-trinitrotoluene 
2-nitrotoluene 
2,4,-dinitrotoluene 
3-nitrotoluene 
4-nitrotoluene 
2,6-dinitrotoluene 
Nitro~ycerin 

B 

BJD 

B 

BJD 

B 

JSD 

BJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

UJT 
JT 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
JT 

UJT 
UJT 
UJT 
UJT 

UJT 
JT 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
UJT 
UJT 
UJT 
UJT 
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Site Name: Ravenna 

SamDleID 

Matrix 

Explosives 

HMX 
RDX 
1,3,5-biItitrob~ne 

1,3-dinitrobenzene 
TetIyl 
Nitrobenzene 
2,4,6-biItitrotoiuene 
2-nitrotoluene 
2,4,-dinitrotoluene 
3-nitrotoluene 
4-nitrotoluene 
2,6-dinitrotoluene 
Nitroglycerin 

R7008 

sawdust 

JT
 
JT
 

UJT
 
JT
 

UJT
 
UJT
 
JT
 

UJT
 
JT
 
JT
 

UJT
 
UJT
 
UJT
 

R7009 

sawdust 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

R7011 R7012 R7012DL R9104FB 

water water water water 

JT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
JT 

UJT 
UJT 
UJT 
UJT 
UJT 
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APPENDIX A - Data Qualifier Deflnitions 
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DeimitioDs of Data Qualifiers 

The following codes are considered the "EPA" qualifiers and specified for use by the various 
Functional Guidelines for data validation. 

R: Rejected - Data are unusable (Note: Analyte mayor may not be present). 

U: Undetected; the analyte was not detected above the MDA 

N: Tentatively Identified 

J: Estimated 

UJ: Undetected, but the number that is reported as the quantitation limit (MDA) is an 
estimated value 

B: Impacted by an associated blank 

The following subqualifiers give further detail of the type and amount of qualification a given 
data point has received. 

-H: Qualified due to holding time violation 

-T: Qualified due to sample preservation problems 

-I: Qualified due to interference problems / internal standard 

-D: Qualified due to precision problems (duplicate control limits not met) 

-8: Qualified due to accuracy problems (matrix spike recovery criteria not met) 

-C: Qualified due to instrument calibration problems 

-L: Qualified due to accuracy problems (LCS recovery criteria not met) 

-G: Qualified due to background problems 

-K: Qualified due to negative blank value problems 

-Q: Qualified for other reasons - refer to the text of the report 
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......-t-+----ITM 

12/12/98 

Joyce Dishner
 
IT Corporation
 
312 Directors Drive
 
Kno~e,TN 37923-4799
 
423-690-3211
 

Dear Joyce, 

Please fmd enclosed the bound original and one copy of the Inorganics (Metals and 
Cyanide) data validation reports for your Ravenna Army Ammunition Plant project. I 
will send the invoice with the completed Explosives report once I r.eceive the final 
laboratory responses. 

Thank you for the opportunity to work with you on this project. Please let me know if 
there is anything else we can do for you or ifyou have questions. 

. /~y, 

~ VR~rSimOn 
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2215 S. Estes St. 

Lakewood, CO 80227-2324 
- 303-987-2801 (T) • 303-987-0317 (F). 303-257-3982 (Cell) 

ras:@idcomm.com 
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DATA VALIDATION REPORT
 

{7' ~ge~ Simon~--' 

QA/QC Review:.~#gt~tlb::lft Date: 

Senior Approval: Ufl.. /Jo Date: 1~49/_6
VR{g~rSimon ~ 

Program:
 

Site:
 

Sampling Date (Month/Year):
 

Client:
 

Analytical L-aboratory:
 

case No.:
 

Sample Delivery Group (SDG):
 

Analyses:
 

Signatures:
 

Data Reviewer: ~.4 

U.S. Army Corps of Engineers, u.s. EPA 

Ravenna Army Ammunition Plant 

9/98 

ITCorporation,Kno~e,TN 

Quanterra, North Canton, OR 

N/A 

A8I030155, A81110171-A, A8IlI0171-B, 
A8I190158, A8I190160, A8I230102, 
A8I230103, A8I240205, A8I290101, 
A8I040 101 and A8I 190156 

Total Metals, Cyanide 

Date: 



~,.....,
 

qriffin-Schruers, incorporated
 

Validation Summary Narrative 

Due to the large number of minor qualifiers present, the data did not maintain as high a 
degree of quality as it could have. Many samples were impacted by temperatures greater 
than 6°C, which resulted in a large number of qualifiers. Since it is expected that 
appreciable cooling over ambient conditions was likely, these are considered to be minor 
estimations. Of more concern, however, was the laboratory's systematic problem with 
maintaining calibration integrity. Although many continuing calibration check outliers were 
found throughout the data, analyses were not terminated, problems corrected and affected 
samples reanlyzed. One calibration check standard for mercwy had a 2% recovery. 
Therefore, mercwy results in samples RIOOO and RIOOI were qualified as unusable (R). A 
number of matrix spike jmatrix spike duplicate (MSjMSD) problems were found, most of 
which were minor with the exception of one cyanide MSD: the recovery for this standard was 
3.5 %, which resulted in the cyanide result for sample R5108 being qualified as unusable. 
Although some minor documentation issues existed, the laboratory provided all missing data 
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1.0 Sample IDs 
~ 

The following table summarizes sample IDs, matrix of each sample and 
analyses present in the data package for each sample. 

Sample Number Matrix I ~ Sample Number Matrix I ~ 

SDG ASI19015S SDG ASIl90160 
R9104FB QC X X R5ll2 sawdust X X
 

SDG subtotal: I I SDG subtotal: I I
 

SDG ASI230103 SDG ASI240205 
R7011 W X RlOOO W X 
R7012 W X RIOOI W X 

SDG subtotal: 2 0 SDG subtotal: 2 0
 

SDG ASI030155 SDG ASi230102 

(J
 

R5104 S X X R5000 W X
 
R5105 S X X R5001 W X
 
R5106 S X X R5002 W X
 

R5108ER QC X X R5003 W X
 

SDG subtotal: 4 4 SDG subtotal: 4 0
 

SDG ASI290101 SDG ASIlI0171-A 
RllOO W X R5107 S X X
 
RllOI W X R5100 S X X
 

Rl102FD W X R5109FB QC X X
 
RIOO2 W X R5101 S X X
 
RIOO3 W X R5102 S X X
 

Rl203 W X R5ll0 S X X
 
R5ll1 S X X
 

Rl200 W X R5103FD S X X
 

SDG subtotal: 7 0
 
SDG subtotal: 8 8
 

SDG ASIlI0171-B
 
R7008 Sawdust X SDG ASIl90156
 
R7009 Sawdust X R7000 W X
 

R7001 W X
 
SDG subtotal: 2 0 R7002FD W X
 

R7003 W X
 
SDG ASI040101 

R7004 W X SDG subtotal: 4 0
 
R7005 W X
 
R7006 W X


(J 
SDG subtotal: 3 0
 

_____~Lev"'-!:=='3='=rp~t~sh~el1:"".~doc~/~Del~::':':em~ber~~l1'_'__,~199_:.::"8/'-.:.v:.""er~.:--l.~O/~G--=S,:"i@:.c1~99~8~ 4 
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Sample Number Sample Number 

Laboratory QC Samples 

Please see section 8.2.1 

Number of Samples Analyzed: 38 18
 
Total Number of Analyses: 56 30
 

T = Total Metals by SW-846 Methods 6010A, 7470A, 7841
 
C = Cyanide by SW-846 Method 90l0A
 

X: analysis was provided for validation 
0: analysis was requested on Chain of Custody Record, but not provided for validation
 
NR: analysis was not requested on Chain of Custody Record
 

MS: matrix spike MSD: matrix spike duplicate Dup: matrix duplicate
 
RE: re-analysis DL: dilution analysis
 

W: water " S: soil Sed: sediment QC: field blank (trip, equipment, rinseate, etc.) 

2.0 Deliverables 

All data deliverables as specified for Level III quality control were found in the 
package, with the exception of the following, which the laboratory provided as a 
resubmission: cyanide calibration data for SDGs A81230102, A8I190158 and 
A8I190160; metals calibration and GFAA data for SDGs A8I190158, 
A8IlI0171-A, A81110171-B, A81230102, A8129010 1 and A8I190160. 

2.1 Completeness Checklist 

The following table summarizes the summary form information and raw data 
found in the package. Form numbers shown in parentheses refer to the 
current U.S. EPA CLP Inorganics SOW; equivalent reporting of results in an 
alternate summary format has been determined to be acceptable. 

Deliverable 
ICP GFAA Hg CN 

x x x X Case Narrative 
X X X X Chain of Custody Records/Traffic RepOrts/Tracking Records 
X X X X Preservation Information 
X X X X Sample Cross Reference with UniQue Identifiers 
X X X X Sample Results Summary Form !Form 1) 

X X X X CLP Flagging used on Results Summary 
X X/RS X/RS X/RS Initial calibration: correlation coefficients, standards 
X X/RS X/RS X/RS Initial and Continuine: calibration Verification (lev/CCV Form 2A) 
X X X X Method/Preparation Blank Results Summary (Form 3) 
X X X X Matrix Spike/Matrix Spike Duplicate Results Summary (Form SA) 
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Deliverable 
ICP GFAA Hg CN
 

0 0 0 0 Matrix Duvlicate Results /Form 6}
 
X X X X Laboratory Control Samvle (LCS) Summarv /Form 7}
 
0 0 0 0 Control Charts
 
X NR NR NR Serial Dilution
 
X X X X GFAA Post-dieestion svike results
 
0 0 0 0 S Preparation Log (Form 13\
 
0 0 0 0 Summarv Run 10e (Form 14\
 
X X X X ~blePages 

X X X X Paees in Package Numbered and in Sequence 

NR NR NR NR Electronic Data Deliverable (EDD) 
X = Included in original Data Package o =Not Included and/or Not Available 
NR =Not Required RS = Provided as a Resubmission 

3.0 Detection Limits 

Instrument/method detection limits (uncorrected for preparation factors, 
dilutions, etc.) met Ravenna QAPP specifications. 

4.0 Holding Times 

With the exception of those listed below, samples were prepared and analyzed 
within holding times specified by the data validation guidelines. The holding 
time is from the date of sample collection to the date of analysis. 

Sampling Analysis Number of
SDG Sample Fraction QualifierDate Date Days Out 

A8I110171-A RS107 Cyanide 9/11/98 10/1/98 6 UJ-H 
A8I1lOl71-A RS100 Cyanide 9/11/98 10/1/98 6 UJ-H 
A8I1lOl71-A RS102 Cyanide 9/11/98 10/1/98 6 UJ-H 
A8I110171-A RS103FD Cyanide 9/11/98 10/1/98 6 UJ-H 
A8I110171-A RS1l0 Cyanide 9/11/98 10/1/98 6 UJ-H 
A8I110l71-A RS111 Cyanide 9/11/98 10/1/98 6 UJ-H 

A8I190160 RS112 Cyanide 9/17/98 10/7/98 6 UJ-H 

4.1 Sample Preservation 

Sample temperatures in a number of coolers were greater than 6°C (4°C ± 2). 
The following table summarizes samples, SDGs, temperatures and qualifiers 
due to temperature preservation problems. pH requirements were met. All 
other samples were preserved properly. 
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SDG	 Samples Fractions Temperature Qualifier 
Affected Affected* (0C) 

Metals,A8I190158 R9104FB	 7.3, 10.4 J-TjUJ-T
Cyanide 

R5107, R5100,
 
R5109FB, R5101, Metals,
A8I110171-A	 8.2 J-TjUJ-T
R5102, R5103FD, Cyanide
 

R5110, R5111
 

A8I110171-B R7008,R7009 Metals 8.2 J-TjUJ-T
 

A81240205 R1000,R1001 Metals 6.7 J-TjUJ-T
 

R7004, R7005,

A8I110156	 Metals 7.4 J-TjUJ-T

R7006 

• all analytes in a fraction are qualified 

For a few SDGs, the sampling temperature was slightly greater than 6°C 
«6.3°C). In these cases no qualifiers were applied due to thermometer stem 
correction considerations and since significant cooling was demonstrated. 

4.2 Chain of Custody Records 

All Chain of Custody Records were present and completed properly. 

5.0 Calibration Quality Control 

5.1 Initial CahDration 

5.1.1 Correlation Coefficient 

The required summary forms/information were provided and information was 
present to determine that correlation coefficients (r2) were greater than 0.995. 

5.1.2 ICP Initial Calibration 

The required summary forms/information were provided and information was 
present to verify that rcp initial calibration included at least standard and one 
blank. 
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5.1.3 Calibration Factors/ICVs£\......, 
The required summary forms/information were provided and information was 
present to verify calibration factors/%RSDs/initial calibration verifications 
(ICVs) met specified criteria. 

5.2 Continuing Cah"bration (%D I %R) 

Except as noted in the following table, the continuing calibration standard 
(CCV) analyses were reported as required and had recoveries reported to be 
within the Level III specified control limits. In cases where a CCV did not meet 
requirements, the laboratory failed to tenninate the analysis, take corrective 
action, recalibrate and reanalyze samples. 

Samples Affected Analyte CCV %R Qualifier 

-
R5109FB	 Thallium #3 112.5 nonee: 

R7000,R7001,R7002FD,R7003 Thallium #2 112.5 nonee: 

R5000,R5001,R5002 Thallium all > 110.0 none< 
R5003 Thallium all > 110.0 J-C 

R7012	 Thallium all > 110.0 None< 

None" manganese #4 111.9 N/a 
None" manganese #18 111.6 N/a 
None" manganese #22 111.7 N/a 
None" Beryllium #22 110.3 N/a 
None" arsenic #22 111.0 N/a 
None" mercury #2 79.8 N/a 

RI000 Thallium #1,#2 113.2, 112.5 none< 
RI001 Thalliuxn #1,#2 113.2, 112.5 J-C 

RI000,RI001 mercury #1 2 R-O> 

R9104FB	 Thalliuxn all > 110.0 nonee: 

•	 no samples were directly bracketed by these out of control standards, thus no qualifiers were applied. Tennination 
and reanalysis was not, however, performed. 

b due to the extreme recovery of CCVl, the entire analytical run is considered questionable, thus the rejection of 
undetected results. 

c since undetected results are not impacted by the high bias indicated by a high spike recovery, nd qualifiers were 
applied 

6.0 Blank Quality Control 

6.1 Instrument Blanks 

Instrument blanks were not analyzed. 
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6.2 ICB/CCBs 

Initial and continuing calibration blanks (ICB/CCB) are not specified for Level 
III review. However, cursory review of these blanks indicated that all analyte 
values were less than their respective CRDLs, with the exception of a number 
of CCBs in the ICP run which were significantly over the CRDL. Since these 
CCBs did not bracket sample analyses, no action was taken. Please also see 
section 6.2. 

6.3 Method/Preparation Blanks 

A preparation/method blank was prepared and analyzed at the specified 
frequency. The following is a table of samples and analytes requiring data 
qUalifiers due to reported contaminants in the preparation blanks. The 
samples ang analytes listed below were reported to be less than five times the 
amount reported in the associated blank. 

Sample ID Analyte Sample Amount Blank Amount Qualifier 
(!1S/L) (!1S/L) 

R5109FB Zinc 14.0 B 14.1 B B 

R7004 Zinc 51.1 14.1 B B 

R7005 Sodium 1130 B 508 B B 
Zinc 22.0 14.1 B B 

R7006 Sodium 1230 B 508 B B 
Zinc 34.1 14.1 B B 

R5001 Aluminum 336 74.5 B B 
Mercwy 0.097 B 0.074 B B 

Zinc 76.8 15.2 B B 

R5002 Aluminum 251 74.5 B B 
Mercwy 0.083 B 0.074 B B 

Zinc 42.7 15.2 B B 

R5003 Mercwy 0.14 B 0.074 B B 

R1100 Zinc 25.2 17.5 B B 

R1101 Thallium 1.8 B 1.1 B B 

RI003 Zinc 47.0 17.5 B B 

RI002 Zinc 62.0 17.5 B B 

R1203 Zinc 68.1 17.5 B B 

Rl001 Thallium 1.7 B 1.0 B B 
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() Sample ill Analyte Sample Amount Blank Amount Qualifier 
(!J.g{L) (!J.g{L) 

R9104FB	 mercwy 0.075 B 0.074 B B 
calcium 267 B 247 B B 

(mg{kg) 
R5106 Calcium 343 B 92.2 B B 

7.0 Field QC Blanks 

7.1 Field Blanks 

The following table summarizes field blanks, results present within them and 
their associated samples. 

SDO Blank ill Analyte	 Amount Associated Samples 

(flgjL) 

A8Il90158 9104FB Me1'CUI)' 0.075 B RI000, RI00l, RI002, RI003, RllOO, 
Calcium 267 B RllOl, Rll02FD, R1200, R1203FD, R5000, 

R5001,R5002,R5003,R5112,R7005, 
R7011, R7012 

() A8I110171-A 5109FB zinc 14.0B R5100, R5101, R5102, R5103FD, R5104, 
R5105, R5106, R5107, R5108, R5110,
 
R5111, R7000, R7001, R7002, R7003,
 

R7004, R7006, R7008, R7009,
 

The following table summarizes samples and qualifiers associated with field 
blanks containing target analytes. 

Sample ill Analyte Sample Amount Blank Amount Qualifier 

(flBjL) (flgjL) 
RllOO Calcium 509 B 267 B B 

R1203 Mercury 0.097 B 0.075 B B 
R5001 Mercury 0.097 B 0.075 B B 
R5002 Mercury 0.083 B 0.075 B B 
R5003 Mercury 0.14 B 0.075 B B 

R5108 Zinc 19.3 B 14.0 B B 
R7000 Zinc 23.6 14.0 B B 
R7001 Zinc 32.2 14.0 B B 

R7002FD Zinc 13.6 B 14.0 B B 
R7003 Zinc 23.1 14.0 B B 
R7004 Zinc 51.1 14.0 B B 
R7006 Zinc 34.1 14.0 B B 

()	 (mg{kg) 
R5112 Mercury 0.037 B 0.075 B B 
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7.2 Equipment Rinseate Blanks 

The following table summarizes field blanks, results present within them and 
their associated samples. 

SDG BlankID Analyte Amount Associated Samples 

(~jL) 

A8I0301SS RSI08ER Calcium 261 B RSI04,RSI0S,RSI06
 
Zinc 19.3 B
 

No qualification was required since there were no detected results for the above 
compounds in associated samples. 

Sample ID Analyte Sample Amount Blank Amount Qualifier
 

(mgjkg) (~jL)
 

RSI06 calcium 343 B 261 B B 

8.0 Accuracy 

8.1 Laboratory Control Samples/Blank Spikes 

8.1.1 Frequency 

Blank spikesjlaboratOIy control samples (LCS) were prepared and analyzed 
with each sample batch and for each matrix in the data package. 

8.1.2 Control Charts 

Although laboratory control charts were not present in any data package, the 
laboratory did include their internal QC limits. 

8.1.3 Recovery 

Blank spikejLCS recoveries met control limits specified by the Ravenna QAPP. 
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8.1.4 Reanalyses 

Batch re-preparation and reanalysis was perfonned when required based on 
LCS analysis. 

8.2 Matrix Spikes I Matrix Spike Duplicates 

8.2.1 Frequency 

The matrix: (pre-digest) spike frequency requirement was not met. The 
following table summarizes samples used for matrix spiking, their matrices, 
parameters and samples associated with that matrix spike sample. 

Matrix Spike Sample Matrix Fraction Associated Samples 

A8I11O 156-00 1 Water Metals SnGA8I110171-A -
R5107 (A8I110171-001) Soil Metals SnG A8I110171-A, SnG 

A8I110171-B 

R5104 (A8I030155-002) Soil Metals SnG A8I030 155 

R7003 (A8I040101-004) water Metals SnG A8I030 155 

(;) R7004 water Metals SnG A81110156 

A81170 106-00 1 Water Metals SnG A81230102, A81230103 

RI003 water metals SnG A81290101, A8I240205 

A81180160-008 Soil Metals (-Hg) SnG A8I190160 
A81160 154-00 1 Soil mercury SnG A81190160 

A8I170106-001 water Metals SnG A8I190158 

ASJ0202'12-003 Water Cyanide SnG A81230102 

None water Cyanide SnG A8I190158 

A81240 135-003 water Cyanide SnG A8I190160 

R5108, R5104 soil Cyanide SnG A8I030 155 

R5101, R5107 soil Cyanide snG A8I110171-A 

For analyses where a matrix spike was not performed, an LCS was performed. 
Since accuracy could be assessed to some extent, no action was taken by the 
reviewer. 

Some fractions in some packages contained a matrix QC analysisthat was 
found not to have been from the site in question. Although applied to samples 
per client specifications, application of matrix QC from other sites may result in 
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qualifiers not completely representative of the sample's matrix since conditions 
are Dot expected to be consistent from site to site. 

8.3.2 Recovery 

Matrix spike / matrix spike duplicate recoveries were within the specified 
control limits (75 - 125%). 

Associated Samples Matrix Analyte MS %R MSD %R % RPD Qualifier 

R5100, R5101, R5102, R5103, s Antimony 52 56 J-S 
R5107, R5110, R5111, R7008, Chromium 126 J-S 

R7009 Copper 130 J-S 

R5104,R5105,R5106 S Lead 56 56 J-S 
Antimony 46 50 J-S/UJ-S 
Calcium 61 59 J-S 
copper 12 12 J-S 

R5108ER W Iron 195 54 J-SD 
Thallium 22 UJ-D 

R7004,R7005,R7006 W Iron 195 54 J-SD 
Thallium 22 UJ-D

() R5000, R5001, R5002, W Aluminum 163 131 J-S/none 
R5003,R7011,R7012, Iron 130 J-S/none 

R9104FB 

RI000,RI001 W	 Aluminum 126 J-S 
Chromium 21 J-D 

R5112 S Antimony 61 59	 J-S 
Arsenic 37 38 J-S 

Beryllium 73 74 UJ-S 
Cadmium 34 36 UJ-S 

Cobalt 51	 200 J-SD 
Copper 0 12 J-S 

Manganese 14 15 J-S 
Nickel 24 33 J-S 

Selenium 44 44 J-S 
Silver 52 41 UJ-S 

Thallium 47 46 UJ-S 
Vanadium 40 38 UJ-S 

Zinc 9.5 0 200 J-SD 

R5000, R5001, R5002, W Cyanide 130 145 Nones 
R5003 

R5108 W Cyanide	 3.5 188 R-S 

a Undetected results are not impacted by the high bias indicated by a high matrix spike recovery; 
therefore, no qualifiers have been applied.

~ 
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The following analytes in the MS/MSD samples listed below were greater than 
4x the spike added; no qualifiers have been applied per validation guidelines. 

R5107: AI, Fe, Mn, Na
 
RSI04: AI, Fe, Mn
 
RIOOO: Fe
 
A8Il80160-008: AI, Ba, Ca, Cr, Fe, Ph, Mn, Hg
 

In a number of cases, the laboratory has flagged results as being associated 
with an MS/MSD which did not meet intemallaboratory limits. The reviewer 
has used the 75-125% recovery limits specified by the Ravenna QAPP as a 
basis for qualification. 

9.0 Precision 

9.1 Matrix Duplicates 

9.1.1 Frequency 

Matrix duplicate analysis was not perfonned. Since MS/MSD analyses and 
field duplicate analyses were present and accuracy could be assessed to some 
extent, no action was taken by the reviewer. 

9.1.2 Performance 

Not applicable; please see section 9.1.1. 

9.2 Matrix Spike Duplicates 

9.2.1 Frequency 

The matrix spike /matrix spike duplicate frequency requirement was met. 
Please see section 8.3.1 for a table summarizing matrix spike/matrix spiked 
duplicate analyses. 

9.2.2 Performance 

Please see section 8.3.2 for a table summarizing matrix spike/matrix spiked 
duplicate analysis outliers; per the Ravenna QAPP, 20% RPD was used for 
waters while 350/0 RPD was used for soils. 
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10.0 GFAA Post-digestion spikes/MSA 

10.1 Frequency 

GFAA post-digestion analytical spikes and Method of Standard Additions (MSA) 
analyses all were performed at the specified frequency. 

10.2 Recovery 

With exceptions as noted in the following table, GFAA post-digestion analytical 
spike recoveries and Method of Standard Additions (MSA) correlation 
coefficients met all criteria. 

Sample ID Analyte GFM PDS recovery (%) or Qualifier 
MSA correlation coefficient (r2) 

R7011 Thallium 59.5 % J-I -

R5003 Thallium 58 % J-I 
R7006 Thallium 129.5% Nonea 

R7000 Thallium 117% Nones
R5109FB Thallium 125 % Nonea 

a No qualifiers were applied since undetected sample results are not impacted by the high bias indicated 
by a high spike recovery. 

10.3 Reanalyses at Dilution 

Reanalyses at dilution were corrrectly performed on samples for which GFAA 
post-digestion analytical spike recoveries were less than 40%. 

11.0 Reanalyses 

Reanalyses were performed when required. Please see sections 8.1.4 and 10.3. 

12.0 Dilution Analyses 

12.1 Dilution Analyses
 

Secondary dilutions were performed when required. Please see section 10.3.
 

Undiluted analyses were not provided by the laboratory_
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12.2 Serial Dilution 

Although not specified by SW-846, the laboratory analyzed and reported serial 
dilution results for a number of SDGs. The following table summarizes serial 
dilution batching, out of control analytes and resultant qualifiers. When 
available, the reviewer used serial dilution results as a basis for data 
evaluation/ qualification. 

Serial Dilution Matrix Analyte %D Qualifier Associated Samples 
sample 

R5100 Soil Arsenic 21.2 J-I R5IOO, R5IOI, R5I02, R5I03, R5107, R5IlO, 
R5III,R7008,R7009 

R5106 Soil zinc 58.9 J-l R5I04, R5I05,R5I06 

R7000 Water zinc 100 J-I R7000,R700I,R7002FD,R7003 

RUOO Water Calcium 24.8_ ··'J-I RUOO, RIlOI, RU02FD, RI003, RIOO2, 
zinc 366 J-I R1200, R1203 

RIOOI Water Aluminum 22.2 J-I RIOOO, R1001 
Magnesium 19.4 J-I 

zinc 78.1 J-I 

(J 
SDG A8IlIO 156 No serial dilution reported.
 
SDG A81230 102 No serial dilution reported.
 
SDG ASIl90160 No serial dilution reported.
 
SDG A8Il90158 No serial dilution reported.
 

13.0 Case Narratives 

Case narratives were for the most part generic and generally did a poor job of 
describing specific issues found in the data packages. For some data 
packages, entire fractions were not addressed. In addition, in most cases 
where calibration problems existed, these were not addressed. 

14.0 Field Duplicates 

14.1 Batching 

The results for the duplicate pair and the RPD or duplicate difference value (6) 
for each analyte are summarized below. QAPP RPD criteria of less than 35% 
for waters and less than 50% for soils was applied when both the sample and 
duplicate values were greater than 5xCRDL. The duplicate difference (6; 
absolute value of sample value minus duplicate value) was used when either or 
both of the sample/duplicate values were less than the CRDL. For waters, the 
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both of the sample/duplicate values were less than the CRDL. For waters, the 
difference requirement was to be less than the CRDL, while for soils, the 
difference was to be less than 2xCRDL. Results outside of control limits have 
been marked with an "*", with the control limit shown in parentheses. 

Analyte Sample ID: Duplicate ID: Difference (a)
 
R5102 R5103FD orRPD
 

(mg/kg) (mg/kg)
 
Silver 1.2 U 1.2 U NC
 

Aluminum 16500 12600 26.8 %
 
Arsenic 8.7 9.7 10.9 0/0
 

Barium 145 96.3 48.7 Mg/kg
 
Beryllium 0.79 0.43 B 0.36 Mg/kg 
Cadmium 0.59 U 0.58 U NC 
Calcium 54100 26700 67.8 % .. (SO) 

Chromium 15.7 II.9 27.5 % 
Cobalt 6.0 5.9 0.1 Mg/kg 
Lead 9.5 10.3 8.1 % 

Copper 11.3 12.4 1.1 Mg/kg 
Antimony 0.30 B 0.32 B 0.02 Mg/kg 

Iron 19800 16400 18.8 %
 
Selenium 0.76 0.96 0.2 Mg/kg
 
Potassium 1320 999 321 Mg/kg
 

Magnesium 3940 2530 1410 Mg/kg
 
Manganese 1760 932 6.2 %
 

Sodium 244 B 109 B 135 Mg/kg
 
Nickel 9.1 10 0.9 Mg/kg
 

Vanadium 19.2 17.3 1.9 Mg/kg
 
Mercwy 0.037 B 0.035 B 0.002 Mg/kg
 
Thallium 1.0 0.76 U 0.24 Mg/kg
 

Zinc 38.8 41.9 7.7 %
 
Total Cyanide 0.59 U 0.66 0.07 Mg/kg
 

Total Cyanide - REI 0.99 1.3 0.31 Mg/kg
 

Analyte SampleID: Duplicate ID: Difference (a)
 
RIlOl RII02FD orRPD
 
(pg/L) (pg/L)
 

Silver 10.0 U 10.0 U NC 
Aluminum 562 374 188 pg/L
 

Arsenic 3.5 B 5.0 U 1.5 pg/L
 
Barium 10.8 B 7.2 B 3.2 pg/L
 

Beryllium 4.0 U 4.0 U NC
 
Cadmium 5.0 U 0.69 B 4.31 pg/L
 
Calcium 3200 B 2280 B 920 pg/L
 

Chromium 27.0 64.5 37.5 ~/L .. (10)
 

Cobalt 50.0 U 50.0 U NC
 
Lead 11.1 9.5 1.6 pg/L
 

Copper II.8 B 7.6 B 3.2 pg/L
 
Antimony 5.0 U 5.0 U NC
 

Iron 21500 18400 15.5 %
 
Selenium 5.0 U 5.0 U NC
 
Potassium 540 B 653 B 113 pg/L
 

Magnesium 568 B. 422 B 146 pg/L
 
Manganese 194 161 18.6 0/0
 

Sodium 1390 B 587 B 803 pg/L
 
Nickel 40.0 U 40.0 U NC
 

Vanadium 50.0 U 50.0 U NC
 
Mercwy 0.20 U 0.20 U NC
 

Lev_3_IPCsheIl.doc /December 11, 1998/ver. 1.0/G-Si©1998 17 



qriffin-Scliruers, incorporated
 

Analyte Sample In: Duplicate In: Difference (A) 
RllOI Rll02FD orRPD(.) 
(~(L) (~(L) 

Thallium 1.8 B 2.0 U 0.2 !J.g/L 
Zinc 140 233 45.7 % * (20) 

Analyte Sample In: Duplicate In: Difference (A) 
R7001 R7002FD orRPD 
(es(L) (~(L) 

Silver 10.0 U 10.0 U NC 
Aluminum 149 B 164 B 15 !J.g/L 

Arsenic 5.0 U 10.0 U NC 
Barium 200 U 50.0 U NC 

Beryllium 4.0 U 3.0 U NC 
Cadmium 5.0 U 25.0 U NC 
Calcium 920 B 5.0 U 915 !J.g/L 

Chromium 10.0 U 10.0 U NC 
Cobalt 50.0 U 50.0 U NC 
Lead 3.0 U 3.0 U NC 

Copper 25.0 U 25.0 U NC 
Antimony - 5.0 U 5.0 U NC 

Iron 100 U 81.7 B 19.3 !J.g/L 
Selenium 5.0 U 5.0 U NC 

Potassium 9660 8050 1610 !J.g(L 
Magnesium 87.8 B 5000 U NC 
Manganese 15.0 U 15.0 U NC 

Sodium 1430 B 1130 B 300 !J.g/L 
Nickel 40.0 U 40.0 U NC 

~ Vanadium 50.0 U 50.0 U NC 
Mercury 0.20 U 0.20 U NC 
Thallium 2.0 U 2.0 U NC 

Zinc 32.2 13.6 18.6 !J.g/L 

NC = not calculated 

14.2 Performance 

The following table summarizes field duplicate analytes that did not meet 
criteria and associated samples and qualifiers. 

Affected Samples Analyte RPD or!!. Control Limit Qualifier 

R5102, R5103FD Calcium 67.8% 50% J-D 
RII01, RII02FD Chromium 37.5 jJ.gjL 10 ~jL J-D 
RII01, RII02FD Zinc 45.7% 35% J-D 
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15.0 System Performance 

Except as noted previously, the instrumental and analytical systems used in 
the analysis of these samples maintained an acceptable level of perfonnance. 
In addition, it is noted that the 9/30 ICP run for SDG A8I290101 contained a 
large number of CCVs and CCBs that were badly out of control. The laboratory 
failed to tenninate the run, perform corrective action and reanalyze samples 
analyzed after the outlier events. 

16.0 Contract Requirements 

Please see sections 4.0, 4.1, 5.2, 6.2 and 15.0 for information concerning non
compliant situations. 

17.0 Additional Comments 

Please see the addendum report for Ravenna for Project Correspondence, Case 
Narratives, Chain of Custody Records and Matrix Spike/Matrix Spike Duplicate 
Summary Forms. LCS/LSC Dup summary forms have been included when 
matrix spike analyses were not performed. 

The laboratory reanalyzed a set of samples for cyanide due to an out of control 
LCS. The reanalysis results have been used by the reviewer, while the original 
analysis results have been marked out. 
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18.0 Sample Data Qualifier Table 

Site Name: Ravenna Army Ammunition Plant 

Sample ID RIOOO RlOOI RlOO2 RIOO3 RIlOO RIlOI RIlO2FD 

Matrix water water water water water water water 

Silver JT UJT 

Aluminum JTSI JTSI 
Arsenic UJT UJT 

Barium JT JT 
Beryllium UJT UJT 

cadmium JT JT 

calcium JT JT JI JI BJI JI JI 
Chromium JTD JTD JD JD 

Cobalt UJT UJT 
Lead JT JT 

Copper JT JT 
Antimony UJT UJT 

Iron JT JT 
Selenium UJT UJT 
Potassium JT JT 

Magnesium JTI JTI 
Manganese JT JT 

Sodium JT JT 
Nickel JT UJT 

Vanadium UJT UJT 
Mercury RC RC 
Thallium UJT BJTC B 

Zinc JTI JTI BJI BJI BJI JDI JDI 

Site Name: Ravenna Army Ammunition Plant 

Sample ID RI200 R1203 R5000 R500I R5002 R5003 R5IOO 

Matrix water water water water water water Soil 

Silver UJT 
Aluminum JS BJS BJS JS JT 

Arsenic JTI 
Barium JT 

Beryllium JT 
cadmium JT 
calcium JI JI JT 

Chromium JTS 
Cobalt JT 
Lead JT 

Copper JTS 
Antimonv JTS 

Iron JS JS JS JS JT 
Selenium JT 
Potassium JT 

Magnesium JT 
Manganese JT 
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Site Name: Ravenna Army Ammunition Plant 

SamoleID R1200 R1203 R5000 R5001 R5002 R5003 R5100 

Matrix water water water water water water Soil 

Sodium 
Nickel 

Vanadium 
Mercury 
Thallium 

Zinc 
Total CYanide 

Jl 

-

B 

BJl 

-

B 

B 

B 

B 

B 
JCI 

JT 
JT 
JT 

UJT 
JT 
JT 

UJHT 

Site Name: Ravenna Army Ammunition Plant 

SampleID R5101 R5102 R5103FD R5104 R5105 R5106 R5107 

Matrix soil soil soil soil soil soil Soil 

Silver 
Aluminum 

Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Lead 

Copper 
Antimonv 

Iron 
Selenium 

Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Vanadium 
MereUI}' 
Thallium 

Zinc 
Total Cyanide 

UJT 
JT 
JTI 
JT 
JT 
JT 
JT 

JTS 
JT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 

UJT 

UJT 
JT 
JTI 
JT 
JT 

UJT 
JTD 
JTS 
JT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
'JT 

JHT 

UJT 
JT 
JTI 
JT 
JT 

UJT 
JTD 
JTS 
JT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 

JHT 

JS 

JS 
JS 
JS 

JI 

JS 

JS 
JS 

UJS 

Jl 

BJS 

JS 
JS 

UJS 

JC 
Jl 

UJT 
JT 
JTI 
JT 
JT 

UJT 
JT 

JTS 

JT 
JT 

JTS 
JTS 

JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 

UJHT 

Site Name: Ravenna Army Ammunition Plant 

Sample ID R5108ER R5109FB R5110 R5111 R5112 R7000 R7001 

Matrix water Water soil soil Soil water Water 

Silver 
Aluminum 

Arsenic 

UJT 
UJT 
UJT 

UJT 
JT 
JTI 

UJT 
JT 
JTI 

UJS 

JS 
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Site Name: Ravenna Army Ammunition Plant 

Sample ID R5108ER R5109FB R51l0 R5111 R5112 R7000 R7001 

Matrix water Water soil soil Soil water Water 

Barium 
Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Lead 

Copper 
Antimonv 

Iron 
Selenium 
Potassium 
Mamesium 
Man~anese 

Sodium 
Nickel 

Vanadium 
Mercury 
Thallium 

Zinc 
Total Cvanide 

JSD 

UJD 
B 

RS 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
UJT 

JT 
JT 

UJT 
JT 
srs 
JT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 

UJHT 

JT 
JT 
JT 
JT 

JTS 
JT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 

UJlIT 

UJS 
UJS 

JSD 

JS 
JS 

JS 

JS 

JS 
UJS 

B 
UJS 
JSD 
UJH 

BJI 
-

BJI 
-

1"\.",..., 
Site Name: Ravenna Army Ammunition Plant 

Sample ID R7002FD R7003 R7004 R7005 R7006 R7008 R7009 

Matrix water Water water water water Sawdust Sawdust 

Silver 
Aluminum 

Arsenic 
Barium 

Beryllium 
Cadmium 
Calcium 

Chromium 
Cobalt 
Lead 

Coover 
Antimony 

Iron 
Selenium 

Potassium 
Magnesium 
Manganese 

Sodium 
Nickel 

Vanadium 
Mercury 

UJT 
JT 

UJT 
JT 

UJT 
UJT 
JT 
JT 

UJT 
JT 
JT 

UJT 
JTSD 
UJT 
JT 
JT 
JT 
JT 

UJT 
UJT 
UJT 

UJT 
JT 
JT 

UJT 
UJT 
UJT 
JT 

UJT 
UJT 
JT 

UJT 
UJT 

JTSD 
UJT 
JT 
JT 
JT 

BJT 
UJT 
UJT 
UJT 

UJT 
JT 

UJT 
UJT 
UJT 
UJT 
JT 

UJT 
UJT 
UJT 
UJT 
UJT 

JTSD 
UJT 
JT 

UJT 
UJT 
BJT 
UJT 
UJT 
JT 

UJT 
JT 
JTI 
JT 

UJT 
UJT 
JT 

JTS 
UJT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 
JTI 
JT 

UJT 
UJT 
JT 

JTS 
UJT 
JT 

JTS 
JTS 
JT 
JT 
JT 
JT 
JT 
JT 
JT 

UJT 
JT 
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Q Site Name: Ravenna Army Ammunition Plant 

SampleID R7002FD mOO3 R7004 R7005 R7006 R7008 R7009 

Matrix water Water water water water sawdust Sawdust 

Thallium 
Zinc BJI BJI 

UJTD 
BJT 

UJTD 
BJT 

UJTD 
BJT 

UJT 
JT 

UJT 
JT 

Site Name: Ravenna Army Ammunition Plant 

Sample ID R7011 R7012 R9104FB 

Matrix water Water Water 

(; 

Silver 
Aluminum 

Arsenic 
Barium 

Beryllium ., 

Cadmium 
Calcium 

Chromium 
Cobalt 
Lead 

Copper 
Antimonv 

Iron 
Selenium 
Potassium 

MalZllesium 
Man~anese 

Sodium 
Nickel 

Vanadium 
Mercurv 
Thallium 

Zinc 
Total Cvanide 

JS 

JS 

JI 

-

JS 

JS 

-

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
UJT 
UJT 
UJT 

-' 

()
 
-. - 
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APPENDIX A - Data Qualifier Def"mitioDs 
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Def'mitioDs of Data Qualifiers 

The following codes are considered the "EPA" qualifiers and specified for use by the various 
Functional Guidelines for data validation. 

R: Rejected - Data are unusable (Note: Analyte mayor may not be present). 

U: Undetected; the analyte was not detected above the MDA 

N: Tentatively Identified 

J: Estimated 

UJ: Undetected, but the number that is reported as the quantitation limit is an 
estimated value 

B: Impacted by.an associated blank 

The following subqualifiers give further detail of the type and amount of qualification a given 
data point has received. 

-H: Qualified due to holding time violation 

-T: Qualified due to sample preservation problems 

-I: Qualified due to interference problems 

-D: Qualified due to precision problems (duplicate control limits not met) 

-8: Qualified due to accuracy problems (matrix spike recovery criteria not met) 

-C: Qualified due to instrument calibration problems 

-L: Qualified due to accuracy problems (LCS recovery criteria not met) 

-G: Qualified due to background problems 

-K: Qualified due to negative blank value problems 

-I: Qualified due to interferences (i.e., from serial dilution or GFAA post spikes) 

-Q: Qualified for other reasons - refer to the text of the report 
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12/10/98 

Joyce Dis~er 

IT Corporati0I! 
312 Directors Drive .. 
Kno~e,TN 37923-4799 
423-690-3211 

Dear Joyce, 

Please find enclosed a bound original and one copy, each, of the Organics and 
TCLP/Reactive Cyanide/Sulfide/Flashpoint/ Corrosivity data validation reports for 
your Ravenna Army Ammunition Plant project. The metals report will be sent under 
separate cover. I will send the invoice with the completed Explosives report once I 
receive the final laboratory responses. 

Thank you for the opportunity to work with you on this project. Please let me know if 
there is anything else we can do for you or ifyou have questions. 

Sincerely, 

qriffin-Sclir~ersJ incorporated 
2215 S. Estes St.
 

Lakewood, CO 80227-2324
 
303-987-2801 (T) • 303-987-0317 (F). 303-257-3982 (Cell)
 

r~dcomm.com 

page lof 1 
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DATA VALIDATION REPORT
 

Program:	 U.S. Army Corps of Engineers, U.S. EPA 

Site:	 Ravenna Anny Ammunition Plant 

Sampling Date (Month/Year):	 9/98 

Client:	 IT Corporation, Knoxville, TN 

Analytical Laboratory:	 Quanterra, North Canton, OH 

Case No.:	 N/A 

Sample Delivery Group (SDG):	 A8I230116 

Analyses:	 TCLP Volatiles, Semivolatiles, Pesticides, 
Herbicides and Metals, Reactive Cyanide and 
Sulfide 

Signatures: 

Data Reviewer: ~ /~.~ Date: E!,...J..;i_D\....C'''''''S''-, _ 
Jioger Imon 

QA/QC Review: L ~ l;i:tI Date: /zlro f'i?
~K~b 

Senior ApprOVal:~J. ('.J- ---------==----, Date: -t.J.-..\_;J~\C\....."""'.:;..3 _ 

R6ger Simon 
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Validation Summary Narrative 

Aside from some minor calibration outliers and holding time violations, data were of 
reasonable quality. The laboratory's frequency of analysis of matrix QC (matrix spikes and 
matrix duplicates) was spotty; this resulted in no accuracy information being available for 
reactive cyanide and reactive sulfide. Although some minor documentation issues existed, 
these were not sufficient to impact data quality. The laboratory's reporting limit did not meet 
the regulatory level for chlordane. 
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1.0 Sample IDs 

The following table summarizes sample IDs, matrix of each sample and 
analyses present in the data package for each sample. 

Sample Number Matrix 
TCLP 

y 
TCLP 

f! 
TCLP 

E 
TCLP 

Ii 
TCLP 

M 
R

CIS El2 Corr 

SDG A8I230116 
Rl:201 

Rl:202TB 
TCLP 

QC 
X 
X 

X X X X X X X 

Laboratory QC Samples 

Please see sections 8.2.1 and 9.1.1 

Number of Samples Analyzed: :2 1 1 1 1 1 1 1 
Total Number of Analyses: 4 3 1 3 3 2 2 2 

TCLP = Toxicity Characteristic Leachate Procedure 
V =Volatiles by SW-846 Method 8260B B =Semivolatiles by SW-846 Method 8270C 
P =Pesticdes by SW-846 Method 8081A H =Herbicides by SW-846 Method 8151A 
M =Metals by SW-846 Method 6010B C =Cyanide by SW-846 Method 7.3.3 
R = Reactive S = Sulfide by SW-846 Method 7.3.4 Fp = Flashpoint by ASTM Method D 92-90 
Corr =Corrosivity (PH) by SW-846 Method 9045A 

X: analysis was provided for validation 
0: analysis was requested on Chain of Custody Record, but not provided for 
validation 
NR: analysis was not requested on Chain of Custody Record 

MS: matrix spike MSD: matrix spike duplicate Dup: matrix duplicate 
RE: re-analysis DL: dilution analysis 

W:	 water S: soil Sed: sediment QC: field blank (trip, equipment, 
rinseate, etc.) 

2.0 Deliverables 

With the exception of the Pesticide PEM from 10/7/98, 1112, all data 
deliverables as specified for Level III quality control were found in the package. 
The aforementioned PEM standard was provided by the laboratory in a raw 
data format. 
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2.1 CompleteneSs Checklist 

The following table summarizes the summary fonn information and raw data 
found in the package. Fonn numbers shown in parentheses refer to the 
current U.S. EPA CLP Organics or Inorganics SOW; equivalent reporting of 
results in an alternate summary fonnat has been determined to be acceptable. 

Deliverable 

x Case Narrative 
X Chain of Custody Records/Traffic Reports/Tracking Records 
X Preservation Information 

X Sample Cross Reference with Unique Identifiers 
X Sample Results Summary Form (Form 1l 

X Cj."..P F1aImi.ne used on Results Summary 
X Initial Calibration {Corr. Coefficients, %RSD, min RRF, standards1 

X/RS ContinuinR Calibration Verification 
X Method/Preparation Blank Results Summary (Form 31 

-
X Matrix Spike/Matrix Spi}{e DUPlicate Results Summarv (Form SAl 
X Matrix Duplicate Results (Form 6) 

X Laboratory Control Sample (LCS)/ Blank Spike Results Summary (Form 7) 

0 Control Charts 
X Internal Standard (Form 81 
X Surroeates (Form 21 
X Leltible Pages 
X PaRes in Packaee Numbered and in SeQuence 

NR Electronic Data Deliverable fEDDI 
..X ; Included m anginal Data Package o = Not Included and/or Not Available
 

NR = Not Required RS = Provided as a Resubmission
 

3.0 Detection Limits 

The following is a table of samples and compounds having detection limits that 
do not meet regulatory limits: 

Sample ID Compound/ Reported Detection Limit Regulatory Level (mg/L) 
Analyte (mg/L) 

R1201 Chlordane 0.05 0.03 

4.0 Holding Times 

Samples were prepared and analyzed within holding times specified by the data 
validation guidelines except as noted in the following table. The holding time 
is from Jpe ~ate of sample collection to the date of analysis. 
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TCLP
Sampling Number of

Sample Fraction* Extract Qualifier
Date Days Out

Date 

R1201 Volatiles 9/20/98 10/8/98 4 J-H/UJ-H
 
R1202 Volatiles 9/20/98 10/8/98 4 J-H/UJ-H
 

• all compounds in a fraction aTe qualified 

4.1 Sample Preservation 

Samples were preserved properly. 

4.2 Chain of Custody Records 

All Chain of Custody Records were present and completed properly. 

5.0 Calibration Quality Control 

5.1 Initial Calibration 

5.1.1 Correlation Coefficient 

The required summazy fonnsjinfonnation were provided and infonnation was 
present to detennine that correlation coefficients (r2) were greater than 0.995. 

5.1.2 ICP Initial Calibration 

The required summary fonns j infonnation were provided and information was 
present to verify that ICP initial calibration included at least standard and one 
blank. 

5.1.3 GC/MS Tune 

The required summary fonns j infonnation were provided and infonnation was 
present to verify that GCjMS tuning requirements were met. 
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() 5.1.4 Cah1JratioD Factors/ICVs 

Calibration factors j%RSDs j initial calibration verifications (1CVs) met specified 
criteria with the exception of toxaphene which had a %RSD = 21.0 on the 
second column and was qUalified as estimated (UJ-C). 

5.1.5 Minimum RRFs 

The required summary forms j information were provided and information was 
present to verify that minimum RRFs for target compounds were obtained. 

5.1.6 Other 

No initial calibration information (standard normality verifications, etc.) was 
provided for-titrimetric cyanide and sulfide analyses. Since these were 
titrimetric analyses and dependent primarily on previously titrated standard 
nonnalities, results have been qualified as estimated (UJ-Ql in lieu of rejected. 

5.2 Continuing Cah1Jration 

5.2.1 %D I %R 

Except as noted below, the continuing calibration standard (CCVl analyses 
were reported as required and had recoveries reported to be within the Level III 
specified control limits. 

Samples Compoillld/Analyte Date/Time %0 or % R Qualifier 
Alfected 

None" mercury 9/30/98 79.8 % R None 

R1201 2,4-0 10/17/98 1039 16.5 % 0 UJ-C 

R1201 Lindane 10/7/98 1900 19.8 % 0 (10) UJ-C 
Heptachlor 38.7, 18.2 % 0 W, 2°) UJ-C 

Endrin 31.6 % 0 (2°) UJ-C 
Methoxychlor 75.6 % 0 (2°) UJ-C 

•	 an out of control mercury CCV was noted in the same run as sample R 120 1. Since sample R 120 1 was bracketed by 
CCV standards that met control criteria, no action was taken by the reviewer. The laboratory failed, however, to 
tenninate the nm and generate a new calibration curve after the out of control event. 

Continuing check standards were not analyzed with reactive cyanide,.() flashpoint or reactive sulfide. 
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For volatiles, the laboratory quantitated directly off the initial calibration (i.e., 
no Form 7 check standard was available). The reviewer compared the mid
point standard responses of the ICAL with the ICAL average to verify 
calibration. 

5.2.2 Minimum RRFs 

The required summary forms/information were provided and information was 
present to verify that minimum RRFs were obtained. 

6.0 Blank Quality Control 

6.1 Instrument Blanks 

Instrument blanks were not analyzed. 

6.2 ICB/CCBs 

Initial and continuing calibration blanks (ICB/CCB) are not specified for Level 
III review. However, cursory review of these blanks indicated that all analyte 
values were less than their respective CRDLs. 

6.3 Method/Preparation Blanks 

A preparation/method blank was prepared and analyzed at the specified 
frequency. With the exception of chloroform in the volatile method blank, no 
compounds/analytes were detected. No qUalifiers were required since 
chloroform was not reported as detected in samples R1201 or R1202TB. 

7.0 Field QC Blanks 

7.1 Field Blanks 

No field blanks were associated with samples in this SDG. 

7.2 Equipment Rinseate Blanks 

No rinseate blanks were associated with samples in this SDG. 
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7.3 Trip Blanks 

Toluene (rwt a target compound) was reported as present (0.020 mg/L) in trip 
blank R1202TB. Since toluene was not reported in sample R1201, no 
qualification was required. 

7.4 Ambient Conditions Blanks 

Ambient conditions blanks were not sampled. 

8.0 Accuracy 

8.1 Laboratory Control Samples/Blank Spikes 

8.1.1 Frequency 

Blank spikes/laboratory control samples (LeS) were prepared and analyzed 
with each sample batch and for each matrix in the data package with the 
exception of reactive cyanide and reactive sulfide. Since neither an LCS nor 
matrix spike analysis was provided and accuracy could not be assessed, all 
reactive cyanide and sulfide results have been qualified as estimated (UJ-Q). 

8.1.2 Control Charts 

Although laboratory control charts were not present in any data package, the 
laboratory did include their internal QC limits. 

8.1.3 Recovery 

Blank spike/LCS recoveries met control limits specified by the Ravenna QAPP. 

8.1.4 Reanalyses 

No re-analyses based on LCS analyses were required. 
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8.2 Matrix Spikes I Matrix Spike Duplicates 

8.2.1 Frequency 

The matrix (pre-digest) spike frequency requirement was not met. The 
following table summarizes samples used for matrix spiking, their matrices, 
parameters and samples associated with that matrix spike sample. 

Matrix Spike Sample Matrix Fraction Associated Samples 

R1202TB TCLP Volatiles R1201 

R1201 TCLP Semivolatiles, herbicides R1201 

none TCLP Pesticide, Reactive R1201 
Cyanide, Reactive
 

Sulfide, Flashpoint,
 
Corrosivity
 

A81260 167-002 TCLP Meuus R1201 

For Pesticides and corrosivity, where a matrix spike was not performed, an LCS 
was perfonned. Since accuracy could be assessed to some extent, no action 
was taken by the reviewer. 

Matrix spike analysis is not applicable to flashpoint analysis. 

Some fractions in some packages contained a matrix Q'C analysis that was 
found not to have been from the site in question. Although applied to samples 
per client specifications, application of matrix QC from other sites may result in 
qualifiers not completely representative of the sample's matrix since conditions 
are not expected to be consistent from site to site. 

8.2.2 Recovery 

Except as noted below, matrix spike / matrix spike duplicate recoveries were 
within the specified control limits (75 - 125% 

). For organics, only the 
compound in the sample used for spiking has been qualified per validation 
guidelines. 

Mattix Spike Compound MS MSD %R limits %RPD %RPD Qualifier 
Sample %R %R limits 

R1201 Pyridine 24 11 30-140 71 20 UJ-SD 
Cresol (total) 25 20 UJ-D 

CJ 
o-cresol 24 20 UJ-D 

m, p-cresol 25 20 UJ-D 
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Some compounds were identified as not meeting laboratory criteria; they did, 
however, meet QAPP criteria and were not summarized above. 

9.0 Precision 

9.1 Matrix Duplicates 

9.1.1 Frequency 

The matrix (pre-digest) duplicate frequency requirement was not met since 
metals analyses did not have a duplicate performed. Since, however, matrix 
spike/matrix spike duplicate analyses were performed for metals and precision 
could be assessed to some extent, no action was taken by the reviewer. The
following table summarizes samples used for matrix duplicate analysis, their 
matrices, parameters and samples associated with those matrix spike samples. 

Matrix Duplicate Matrix Analyte Associated Samples 
Sample 

H812 10 120-001 soil Reactive cyanide, reactive R1201 
sulfide

~ R1201 
R1201 soil Corrosivity 

A81260167-002 soil Flash Point R1201 

Some fractions in some packages contained a matrix QC analysis that was 
found not to have. been from the site in question. Although applied to samples 
per client specifications, application of matrix QC from other sites may result in 
qualifiers not completely representative of the sample's matrix since conditions 
are not expected to be consistent from site to site. 

9.1.2 Performance 

Matrix (pre-digest) duplicate differences were within specified control limits 
(20% RPD or the duplicate difference less than the MDA for results less than 
five times the MDA). 
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9.2 Matrix Spike Duplicates 

9.2.1 Frequency 

The matrix spike /matrix spike duplicate frequency requirement was met. 
Please see section 8.2.1 for a table summarizing matrix spike/matrix spiked 
duplicate analyses. 

9.2.2 Performance 

Matrix spike/ matrix spike duplicate differences met contract-specified control 
limits (20% RPD for waters, 35% for soils). 

10.0 SMCs/Surrogates 

10.1 Frequency 

System Monitoring Compounds (SMCs) / surrogates were analyzed at the 
specified frequency. 

10.2 Recovery 

With the exception of the following, system Monitoring Compounds 
(SMCs)/surrogates met all criteria. 

Sample ill SWTOgate %R %R Qualifier Affected Compouds 
limits 

R1201 DeB OD None" 

• Results diluted out, no qualifiers applied. 

10.3 Reanalysis 

Reanalyses were not required. 

11.0 Internal Stanc:lard·() 
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11.1 Frequency 

Internal standards were analyzed at the specified frequency. 

11.2 Recovery 

Internal standard recoveries and retention times met all criteria. 

11.3 Reanalysis 

Reanalyses were perfonned as required. 

12.0 Reanalyses 

Reanalyses were perfonned when required. Please see sections 8.1.4, 10.3, 
. and 11.3. 

13.0 Dilution Analyses 
1\..... 

13.1 Dilution Analyses~ 
Secondary dilutions were perfonned when required. Please see sections 10.2. 

Undiluted analyses were not provided by the laboratory. 

13.2 Serial Dilution 

Because the Iep serial dilution analysis was performed on a different client's 
sample, the laboratory did not include an Inorganics Fonn 9. Since all metals 
results were reported as "not detected," a lack of serial dilution analysis is 
considered inconsequential. Had a serial dilution analysis been perfonned, 
outliers would have been obtained since all sample results were less than SOx 
IDL. 

14.0 Case Narratives 

Case narratives were for the most part generic and generally did a poor job of 
describing specific issues found in the data package. For some data packages, 

o entire fractions were not addressed. In addition, in most cases where 
calibration problems existed, these were not addressed. 
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15.0 Field DupUcates 

No field duplicates were present in this SDG. 

16.0 System· Performance 

Except as noted previously, the instrumental and analytical systems used in 
the analysis of these samples maintained an acceptable level of petfonnance. 

17.0 Contract Requirements 

Please see sections 4.0, 5.1.6, 5.2.1, 8.1.1 and 18.0 for information concerning 
non-compliant situations. 

18.0 Additional Comments 

The laboratory did not meet the quarterly requirement for mercury instrument 
detection limit detennination. 
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19.0 Sample Data Qualifier Table 

Site Name: Ravenna 
SDG A8I230 116 

Compound/Analvte R1201 R1202 
Matrix Leach OC 

TCLP Volatiles 
Benzene UJH UJH 

Carbon tetrachloride JH UJH 
Chlorobenzene UJH UJH 

Chloroform UJH UJH 
1,2-dichloroethane UJH UJH 

1,1-dichloroethvlene UJH UJH 
Toluene - JH 

Methyl ethyl ketone . UJH UJH 
Tetrachloroethvlene UJH UJH 

Vmvl chloride UJH UJH 

TCLP Semivolatlles 
o-cresol UJD -

m-cresol & p-cresol UJD -
1,4-dichlorobenzene -
2,4-dinitrotoluene --

Hexachlorobenzene --
Hexachlorobutadiene -

Hexachloroethane -
Nitrobenzene --

PentachloroDhenol --
Pvridine UJSD -

2,4,5-trlchloroDhenol -
2,4,6-trichlorophenol -

Cresols (total) UJD -

-- = not analyzed 

R1201 
leach 

TCLP Pesticides 
Chlordane (technical) 

Endrin 
Hentachlor 

HeDtachlor eooxide 
Lindane 

MethoXYchlor 
ToxaDhene 

UJC 
UJC 

UJC 
UJC 
UJC 

TCLP Herbicides 
2,4-D 

2,4,S-TP.lSilvex\ 
UJC 

TCLP Metals 
Arsenic 
Barium 

Cadmium 
Chromium 

Lead 
Selenium 

Silver 
Mercurv 

other 
matrix 

Corrosivitv 
Flashooint 

Reactive Cyanide 
Reactive Sulfide 

soil 

UJO 
UJO 
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APPENDIX A - Data Qualifier Def"1nitioDS 
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Deimitions of Data Qualifiers 

. The following codes are considered the "EPA" qualifiers and specified for use by the various 
Functional Guidelines for data validation. 

R: Rejected  Data are unusable (Note: Analyte mayor may not be present). 

U: Undetected; the analyte was not detected above the MDA 

N: Tentatively Identified 

J: Estimated 

UJ: Undetected, but the number that is reported as the quantitation limit (MDA) is an 
estimated value 

B: Impacted by an associated blank 

The following subqualifiers give further detail of the type and amount of qualification a given 
data point has received. 

-H: Qualified due to holding time violation 

-P: Qualified due to sample preservation problems 

-I: Qualified due to interference problems 

-D: Qualified due to precision problems (duplicate control limits not met) 

-S: Qualified due to accuracy problems (matrix spike recovery criteria not met) 

-c: Qualified due to instrument calibration problems 

-L: Qualified due to accuracy problems (LCS recovery criteria not met) 

-G: Qualified due to background problems 

-K: Qualified due to negative blank value problems 

-T: Qualified due to chemical tracer/internal standard problems 

-Q: Qualified for other reasons - refer to the text of the report 
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DATA VALIDATION REPORT
 

Program: U.S. Army Corps of Engineers, U.S. EPA 

Site: Ravenna Army Ammunition Plant 

Sampling Date (Month/Year): 9/98 

Client: IT Corporation, Knoxville, TN 

Analytical UiboratOIy: Quanterra, North Canton, OH 

Case No.: N/A 

Sample Delivery Group (SDG): A8I110156, A8I110171-A, A8I110171-B, 
A8I190158, A8I190159, A81230103 and 
A81240174 

Analyses: Volatiles, Semivolatiles, Pesticides, 
Herbicides 

Signatures: 

Data Reviewer: 0r. () -?_'
~f~erSimon 

Date: ~--,j.....:'~,---- _ 

QAjQC Review: :~d;, i:Jt Date: 12//;)(f? 

Senior Approval: ftn ()~ Date: ~~')<,;~-l-J,C\....:::;C; _ 
V ~er Slffion 
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Validation Summary Narrative 

Due to the large number of minor qualifiers present, the data did not maintain as high a 
degree of quality as it could have. Nearly every sample was impacted by temperatures greater 
than 6°C, which resulted in a large number of qualifiers. Since it is expected that 
appreciable cooling over ambient conditions was likely, these are considered to be minor 
estimations. AIl blank values were well less than 2x the quantitation limit (accounting for 
dilution), although methylene chloride results were generally flagged with a "B". Detection 
limits for vinyl chloride, toluene, and a number of semivolatile compounds failed to meet the 
QAPP specified criteria Minor calibration problems were noted for a variety of compounds 
which resulted in qualification. Finally, in sample R7004, two semivolatile internal standards 
did not meet response criteria In this case, as well as some where surrogate recoveries were 
out of specifications, fr!.e laboratory did not reanalyze the samples. 
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Sample Number 

SDG A81240174 
R9IOS W x x
 

SDa subtotal: o o 1 1
 

Laboratory QC Samples 

Please see section 8.2.1 

Number of Samples Analyzed: 9 6 6 6
 

Total Number of Analyses: 17 14 6 12
 

v =Volatiles by SW-846 Method 8260B B = Semivolatiles by SW-846 Method 8270C
 
P = Pesticdes by SW-846 Method 808IA H = Herbicides by SW-846 Method 8IS1A
 

X: analysis was provided for validation 
0: analysis was requested on Chain of Custody Record, but not provided for validation
 
NR: analysis ~as not requested on Chain of Custody Record
 

MS: matrix spike MSD: matrix spike duplicate Dup: matrix duplicate
 
RE: re-analysis DL: dilution analysis
 

W: water S: soil Sed: sediment QC: field blank (trip, equipment, rinseate, etc.) 

2.0 De1iverables 

With the exception of the following, all data deliverables as specified for Level III 
quality control were found in the package. 

• GC/MS Volatile Standard Data (ICAL/CCAL) for SDG A8I230103 
• GC/MS Volatile Tune Data for SDG A8I230103 
• GC/MS Semivolatile Tune Raw Data for SDG A8I230103 

Missing data was provided by the laboratoty. In response to a question 
concerning herbicide column identification, the laboratory provided a copy of 
data originally provided in the data package and did not identify which column 
was primary and which was secondary. The reviewer has therefore followed 
standard GC assessment procedures and based herbicide qualification 
decisions on a 'worst case' scenario. 

2.1 Completeness Checklist 

The following table summarizes the summary form information and raw data 
found in the package. Form numbers shown in parentheses refer to the 
current U.S. EPA CLP Organics and/or Inorganics SOWs; equivalent reporting 
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of results in an alternate summary format has been determined to be 
acceptable. 

Deliverable 
v B P H 

x x x x case Narrative 
X X X X Chain of Custodv Records/Traffic Reports/Trackin~Records 
X X X X Preservation Information 
X X X X Sample Cross Reference with Unique Identifiers 
X X X X Sample Results Summary Form (Form 1) 
X X X X eLP F1alz2in£ used on Results Summarv 

X/RS X X X Initial Calibration: Correlation Coeff. / RRF / %RSD 
X/RS X NR NR Initial Calibration: GC/MS Tune 
X/RS X X X Continuin2 Calibration Verification 

X X X X Method/Preparation Blank Results Summary (Form 31 
X X 0 X Matrix Spike/Matrix Spike Duplicate Results Summary (Form SA) 

NR NR NR NR Matrix Duplicate Results (Form 6) 
X X X X Laboratory Control Sam~le (LCS1! Blank Spike Results Summary (Form 71 
0 0 0 0 Control Charts 
X X NR NR Internal Standard 
X X X X Surrogate/SMC 
X X X X Le~ble Pali:es 
X X X X Pages in Packae:e Numbered and in Sequence 

NR NR NR NR Electronic Data Deliverable (EDD) 
..

X Included m onginal Data Package '" Not Included and/or Not Available = o 
NR '" Not Required RS '" Provided as a Resubmission 

3.0 Detection Limits 

The following is a table of samples and analytes having quantitation limits that 
do not meet the contract required or project-specific CRQLs: 

Sample ID Compound Reported CRQL per Ravenna 
Quantitation Limit QAPP 

All waters Vinyl chloride 10 j.lgJL 2 j.lgJL 
toluene 5 j.lgJL 2 flgJL 

Pentachlorophenol 10 j.lgJL 5 flgJL 
Dimethyl phthalate 10 j.lgJL 5 j.lgJL 
Diethyl phthalate 10 j.lgJL 5 flgJL 

di-n-butyl phthalate 10 j.lgJL 5 J,lgJL 
di-n-octyl phthalate 10 j.lgJL 5 flgJL 

Bis(2-ethylhexyl) phthalate 10 j.lgJL 5 J,lgJL 
Butylbenzyl phthalate 10 j.lgJL 5 J,lgJL 

Benzo[a]pyrene 10 j.lgJL 0.2 j.lgJL 

All soils Vinyl chloride 3.5 mgJkg 2 mgJkg 
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4.0 Holding Times 

Samples were prepared and analyzed within holding times specified by the data 
validation guidelines. The holding time is from the date of sample collection to 
the date of extraction and from the date of extraction to the date of analysis. 

4.1 Sample Preservation 

Sample temperature in a number of coolers were greater than 6°C (4°C ± 2). 
The following table summarizes samples, SDGs, temperatures and qualifiers 
due to temperature preservation problems. pH requirements were met. All, 
other samples were. preserved properly. 

·SDG	 Samples Fractions Temperature Qualifier 
Affected Affected* (oq 

A8I1l0l7l-A RS109FB V,B 8.2 J-TjUJ-T 
A8I1l0l7l-A RS113TB V 8.2 J-TjUJ-T 

R7004, R700S,
A8I1l0l56	 V,B 7.4 J-TjUJ-T 

~ 
R7006 

A8I1l0l56 R7007TB V 7.4 J-TjUJ-T 

A8I1l0l7l-B R7009 V,B 8.2 J-TjUJ-T 

R9l04FB, R9l00,
A8I190158	 P,H 7.3, lOA J-TjUJ-TR9l0l,R9l02 

• all compounds in a fraction are qualified 

4.2 Cham of Custody Records
 

All Chain of Custody Records were present and completed properly.
 

5.0 Calibration Quality Control 

5.1 Initial Calibration 

5.1.1 Correlation Coefficient 

The required summary forms/information were provided and information was 
present to determine that correlation coefficients (r2) were greater than 0.995. 
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5.1.2 GC/MS Tune 

GCjMS tuning requirements were met. 

5.1.3 CaUbratioD Factors/%RSDs 

Calibration factors j %RSDs met specified criteria. 

The following tables summarizes samples, calibration factors / %RSDs that did 
not meet criteria and associated qualifiers. 

SDO	 Samples Compound Date/Time Instrument o/oRSD Qualifier 
A1Iected or r 2 

A81230103 R7011 4-nitroaniline 10/8 0947 A4HP7 30.6 UJ-C 

A8IllO 17I-A R5109FB 4-chloroaniline 9/20 0617 A4HP6 46.2 UJ-C 
3-nitroaniline 64.2 UJ-C 

A8Il10171-B R7009 4-chloroaniline 9/23 0956 A4HP7 36.5 UJ-C 
3-nitroaniline 37.8 UJ-C 

A8Il10156 R7004, R7005, 4-chloroaniline 9/20 0617 A4HP6 46.2 UJ-C 
R7006 3-nitroaniline 64.2 UJ-C 

~ 
A8Il10171-A R9105FB MCPA 10/7 20 0.992 UJ-C 

R9100, R9101, 43.5,
A81190158	 Toxaphene 9/19 1402 10 ,20 UJ-C

R9102,R9103 31.9 

43.5,
A81190159 R9104FB Toxaphene 9/19 1402 10 ,20	 UJ-C

31.9 

43.5,
A8I2~174 R9105 Toxaphene 9/19 1402 10 ,20	 UJ-C

31.9 

5.1.4 Minimum RRFs 

Minimum RRFs were obtained for target compounds. 

5.2 Continuing Cah"bratioD 

5.2.1 %D / %R 

The continuing calibration standard (CCV) analyses were reported as required 
(:) and had recoveries reported to be within the Level III specified control limits. 
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~
 
SOG 

A8U 10171-A 

Samples 

Affected 
R5109FB, 
R5113TB 

CompoWld 

Acetone 
2-butanone 
2-hexanone 

Date/Time 

9/20 1709 

Instrumen 
t 

A3UX7 

%0 

43.8 
38.0 
27.0 

Qualifier 

UJ-C 
UJ-C 
UJ-C 

A8U 10156 R7007TB Acetone 
2-butanone 
2-hexanone 

9/20 1709 A3UX7 43.8 
38.0 
27.0 

UJ-C 
UJ-C 
UJ-C 

A8I110156 R7004, 
R7005, 
R7006 

Acetone 
2-butanone 
2-hexanone 

4-methyl-2-pentanone 

9/21 0947 A3UX7 53.4 
50.3 
42.4 
28.7 

UJ-C 
UJ-C 
UJ-C 
UJ-C 

A8I230103 R701OTB, 
R7011 

Acetone 
2-butanone 
2-hexanone 

4-methyl-2-pentanone 

9/25 1112 A3UX7 50.9 
49.8 
30.9 
44.5 

J-C/UJ-C 
UJ-C 
UJ-C 
UJ-C 

A8II10156 R7005 RE, 
R7006 RE 

Acetone 
2-butanone 

9/22 0946 A3UX7 32.2 
32.8 

UJ-C 
UJ-C 

A8I230103 R7011 3-nitroaniline 
4-nitroaniline 
4-nitrophenol 

carbazole 

10/9 0815 A4HP7 -52.5 
-38.2 
-23.5 
-56.6 

UJ-C 
UJ-C 
UJ-e 
UJ-C 

~ A8UlO171-A R5109FB 4-chloroaniline 
3-nitroaniline 

3,3'-dichlorobenzidine 

9/21 0652 A4HP7 -50.7 
-106 
-27.4 

UJ-C 
UJ-C 
UJ-C 

A8I110171-B R7009 3,3'-dichlorobenzidine 9/25 0831 A4HP7 -26.3 UJ-C 

A8Il10156 R7004,R7005 
R7006 

4-chloroaniline 
3-nitroaniline 

3,3'-dichlorobenzidine 

9/21 0652 A4HP7 -50.7 
-106 
-27.4 

UJ-C 
UJ-C 
UJ-C 

A8I240174 R9105 All Herbicides except 2,4-DB 10(9 1503 2° >15 % J-C(UJ-C 

5.2.2 Minimum RRFs 

Minimum RRFs were obtained for target compounds. 

6.0 Blank Quality Control 

6.1 Instrument Blanks 

Instrument blanks were not analyzed. 

6.2 Method/Preparation Blanks 

.(J A preparation/method blank was prepared and analyzed at the specified 
frequency. The following is a table of samples and analytes requiring data 
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qualifiers due to reported contaminants in the preparation blanks. The 
samples and analytes listed below were reported to be less than five times the 
amount reported in the associated blank and were not re-analyzed. 

SOO Sample ID Analyte Sample Amount Blank Amount Qualifier 

(ug/L) (ug/L) 

A8I110156 R7004 Methylene chloride 2.2 J 0.67 J B 
R7005 Methylene Chloride 62 0.67 J B 
R7006 Methylene Chloride 1.8 J 0.67 J B 

A8I110171-B R7009 Methylene 2900 JB 44 J B 
Chloride 

Methylene chloride values in associated method blanks have been adjusted for 
dilution factors as a basis for applying blank flags. 

7.0 Field QC Blanks 

7.1 Field Blanks 

The following table summarizes field blanks, results present within them and 
their associated samples. 

SOO Blank ID Analyte Amount Associated Samples 

A8I190158	 9104FB None reported R7011,R9100,R9101,R9102,R9103,R9105 

A8I110171-A	 5109FB Methylene chloride 0.93 J R7004,R700S,R7006,R7009 

The following table summarizes samples and qualifiers associated with field 
blanks containing target analytes. 

SOO Sample ID Analyte Sample Amount Blank Amount Qualifier 
(ug/L) (ug/L) 

A8I110156	 R7004 Methylene 2.2 J 0.93 J B 
R700S Chloride 62 B 
R7006 1.8 J B 

(mg/kg) 
A8I110171-B R7009 Methylene 2900 J 0.93 J B 

Chloride 

7.2 Equipment Rinseate Blanks 

Not applj.~a~e~ 
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7.3 Trip Blanks 

The following table summarizes trip blanks, results present within them and 
their associated samples. 

SDG Blank ID Analyte Amount Associated Samples 

A8I110156 R7007TB Methylene chloride 0.64 J R7005, R7006 

A811lOl71-A R51l3TB None reported R7009 

A81230103 R7010TB None reported R70l1 

The following table summarizes samples and qualifiers associated with field 
blanks containing target analytes. 

SDG Sample ID Analyte Sample Amount Blank Amount Qualifier 
(ugfL) (us/L) 

A8I110156 R7006 Methylene 1.8 J 0.64 J B
 
R7005 Chloride 62 B
 

..
~ 
7.4 Ambient Conditions Blanks 

Ambient conditions blanks were not sampled. 

8.0 Accuracy 

8.1 Laboratory Control Samples/Blank Spikes 

8.1.1 Frequency 

Blank spikes/laboratory control samples (LCS) were prepared and analyzed 
with each sample batch and for each matrix in the data package. 

8.1.2 Control Charts 

Although laboratory control charts were not present in any data package, the 
laboratory did include their internal QC limits. Control limits specified by the 
QAPP were used for evaluation of data. 
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8.1.3 Recovery 

Blank spikejLCS (and blank spike duplicate, when analyzed) recoveries met 
control limits specified by the Ravenna QAPP. 

8.1.4 Reanalyses 

Not applicable. 

8.2 Matrix Sp~es I Matrix Spike Duplicates 

8.2.1 Frequency 

The matrix (pre-digest) spike frequency requirement was not met. The 
following table summarizes samples used for matrix spiking, their matrices, 
parameters and samples associated with that matrix spike sample. 

Matrix Spike sample Matrix Fraction Associated Samples 

~LAB MS/MSD" W Volatiles, semivolatiles SOG A8I230I03 

"LAB MS/MSD" W Volatiles SOG A8I110171-A 
R5I09FB Semivolatiles 

~LAB MS/MSD" W Volatiles SOG A8III0156 
~LAB MS/MSD" W Semivolatiles 

R7009 Sawdust Volatiles, semivolatiles SOG A81II0171-B 

None W Pesticides SOG A81190158, A8I190159, 
A81240174 

R9105 W Herbicides SOG A8I240174 
"LAB MS/MSD" W Herbicides SOG ASI190159 

R9104FB W Herbicides SOG A8I190158 

The reviewer noted that samples R9104FB and R5109FB, used by the 
laboratory as matrix spike samples, are field blanks. These samples may not 
be completely representative of sample matrix for other non-blank water 
samples in the data package. 

For analyses where a matrix spike was not performed, LCS j LCS Duplicate 
analyses were performed. Since accuracy and precision could be assessed to 
some extent, no action was taken by the reviewer. 
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Some fractions in some packages contained a matrix QC analysisthat was 
found not to have been from the site in question. Although applied to samples 
per client specifications, application of matrix QC from other sites may result in 
qualifiers not completely representative of the sample's matrix since conditions 
are not expected to be consistent from site to site. 

8 ..3.2 Recovery 

Matrix spike / matrix spike duplicate recoveries were within QAPP specified 
control limits with the exception of the following. Only the compound in the 
sample used for spiking has been qualified per validation guidelines. 

Matrix Spike MS MSD %R %RPD 
Sample Compound %R %R limits %RPD limits Qualifier 

"LAB MS/MSD". Benzene" 36 35 50-150 None 

R7009 4-chloro-3-methyJphenolb 176 154 30-140 None 

R9105 2,4-D 790 0< 200< None 
2,4,5-TP 0" 0< None 
2,4,5-T 0" 0< None 

() 
• no qualifiers have been applied since the MS/MSD sample was not identified
 
b no qualifiers have been applied since 4-chloro-3-methylphenol results in sample R7009 were not detected;
 

undetected results are not impacted by the high bias indicated by a high spike recovery.
 
< results diluted out, no qualifiers applied
 

9.0 PrecisioJ,'l 

9.1 Matrix Duplicates 

9.1.1 Frequency 

Matrix (pre-digest) duplicate analyses were not performed and are typically not 
a part of organics analyses. 

9.1.2 Performance 

Please see section 9. 1. 1. 
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9.2 Matrix Spike Duplicates 

9.2.1 Frequency 

Please see section 8.2.1 for a table summarizing matrix spike/matrix spiked 
duplicate analyses. 

9.2.2 Performance 

With the exception of compounds affected by sample dilution problems, matrix 
spike/matrix spike duplicate differences met contract-specified control limits 
(200/0 RPD for waters, 35% for soils). 

10.0 SMCs/Surrogates 

10.1 Frequency 

System Monitoring Compounds (SMCs)/surrogates were analyzed at the 
specified frequency. 

10.2 Recovery 

With the exception of the following, system Monitoring Compounds 
(SMCs)/surrogates met all criteria. 

Sample ill SWTOgate %R %R Qualifier Affected Compouds
 
limits
 

R7005 Bromofiuorobenzene 118 86-115 J-S / none- All detected volatiles
 
R7011 Terphenyl-d 1. 15 33-141 Nonei'
 
R7009 2-fiuorobiphenyl OD None"
 
R9101 TCM OD None"
 
R9105 DCB OD None"
 

LCS (8273107) DCB 308 None<!
 
R9105 DCAA 177 D 30-130 J-S / none All detected herbicides
 

R9105 MS DCAA OD None"
 
R9105 MSD DCAA 134 D Nonecl
 

a Undetected results are not impacted by the high bias indicated by a high surrogate recovery and have 
not been qualified. . 

b No qualifiers are required when only one base neutral or one acid compound is out and recoveries are 
greater than 10%. 

e Results diluted out, no qualifiers applied. 
d Qualifiers are not applied to QC samples. 
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10.3 Reanalysis 

Reanalyses were perfonned as required. 

11.0 Internal Standard 

11.1 Frequency 

Internal standards were analyzed at the specified frequency. 

11.2 Recovery 

With the exc_~ption of the following, internal standard recoveries and retention 
. times met all criteria. 

Sample ID IS Response Limits Qualifier Affected Compouds 
or rt 

R7004 ISS (CRY) 743149 808992 - 3235968 J-l/UJ-I benzo[a)anthracene, bis(2-ethylhexyl) 
phthalate, butylbenzyl phthalate,() chrysene,3,3'-dichlorobenzidine, 

pyrene 

R7004 IS6 (pRY) 632916 697438 - 2789752 J-I/UJ-I Benzo[b)fluoranthene, 
benzo[k)lluoranthene, 

benzo(g,h,i)perylene, benzo(a]pyrene, 
dibenz[a,h)anthracene, di-n

octylphthalate, indeno[I,2,3-cd)pyrene 

11.3 Reanalysis 

Reanalyses were not perfonned. 

12.0 Reanalyses 

Please see sections 8.1.4, 10.3 and 11.3 for details concerning reanalyses. 

13.0 Dilution Analyses 

Secondary dilutions were perfonned when required. Please see sections 10.2. 
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C Undiluted analyses were not provided by the laboratory. 

Dilution analyses resulted in over-range methylene chloride results for samples 
R7005 RE-1 and R7006 RE-2. These results have therefore been qualified as 
estimated (J-C). 

14.0 Case Narratives 

Case narratives were for the most part generic and generally did a poor job of 
describing specific issues found in the data package. For some data packages, 
entire fractions were not addressed. In addition, in most cases where 
calibration problems existed, these were not addressed. 

15.0 Field Duplicates 

Field duplicate pairs were not present for analyses in this report. 

16.0 System Performance 

Except as noted previously, systems maintained an adequate level of 
performance. 

17.0 Contract Requirements 

Please see sections 3.0, 4.1, 5.1.3, 5.2.1, 8.2.1, 10.2 and 11.2 for information 
concerning non-compliant situations. 

18.0 Additional Comments 

Please see the addendum report for Ravenna for Project Correspondence, Case 
Narratives, Chain of Custody Records and Matrix Spike/Matrix Spike Duplicate 
Summary Forms. LCS/LSC Dup summary forms have been included when 
matrix spike analyses were not performed. 

If> 
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19.0 Sample Data Qualifier Table 

Site Name: Ravenna 

Sample ID R7004 R7005 R700S R7006 R7006 R7007TB R5109FB R5113TB 
RE-I RE-I 

Matrix water water water water water OC OC QC 

VolaWes 
I,2-dichloroethene (total) UJT UJT UJT UJT UJT UJT UJT UJT 
1,2-dichloropropane UJT UJT UJT UJT UJT UJT UJT UJT 
Cis-I,3-dichloroprooene UJT UJT UJT UJT UJT UJT UJT UJT 
Trans-I,3-dichloropropene UJT UJT UJT UJT UJT UJT UJT UJT 
Ethylbenzene UJT UJT UJT UJT UJT UJT UJT UJT 
2-hexanone UJTC UJTC UJT UJTC UJT UJTC UJTC UJTC 
Methylene chloride BJT BJTS JTC BJT JTC JT JT UJT 
4-methvl-2-oentanone UJTC UJTC UJT UJTC UJT .UJT UJT UJT 
Styrene UJT UJT UJT UJT UJT UJT UJT UJT 
1,1,2,2-tetnachloroethane UJT UJT UJT UJT UJT UJT UJT UJT 
Tetrachloroethene UJT UJT UJT UJT UJT UJT UJT UJT 
Toluene UJT UJT UJT UJT UJT UJT UJT UJT 
1,1, I-trichloroethane UJT UJT UJT UJT UJT UJT UJT UJT 
1,1,2-trichloroethane UJT UJT UJT UJT UJT UJT UJT UJT 
Trichloroethene UJT UJT UJT UJT UJT UJT UJT UJT 
V"mvl chloride UJT UJT UJT UJT UJT UJT UJT UJT 
Xvlenes (total) UJT UJT UJT UJT UJT UJT UJT UJT 
Acetone UJTC UJTC UJTC UJTC UJTC UJTC UJTC UJTC 
Benzene UJT UJT UJT UJT UJT UJT UJT UJT 
Bromodichloromethane UJT UJT UJT UJT UJT UJT UJT UJT 
Bromoform UJT UJT UJT UJT UJT UJT UJT UJT 
Bromomethane UJT UJT UJT UJT UJT UJT UJT UJT 
2-butanone UJTC UJTC UJTC UJTC UJTC UJTC UJTC UJTC 
Carbon disulfide UJT UJT UJT UJT UJT UJT UJT UJT 
Carbon tetrachlo.ide UJT UJT UJT UJT UJT UJT UJT UJT 
Chlorobenzene UJT UJT UJT UJT UJT UJT UJT UJT 
Dibromochloromethane UJT UJT UJT UJT UJT UJT UJT UJT 
Chloroethane UJT UJT UJT UJT UJT UJT UJT UJT 
Chloroform UJT UJT UJT . UJT UJT UJT UJT UJT 
Chloromethane UJT UJT UJT UJT UJT UJT UJT UJT 
I,l-dichloroethane UJT UJT UJT UJT UJT UJT UJT UJT 
1,2-dichloroethane UJT UJT UJT UJT UJT UJT UJT UJT 
I, I-dichloroethene UJT UJT UJT UJT UJT UJT UJT UJT 

SemlvolaWes 
Acenaphthene UJT UJT N/A UJT N/A N/A UJT N/A 
Acenaphthvlene UJT UJT N/A UJT N/A N/A UJT N/A 
Anthracene UJT UJT N/A UJT N/A N/A UJT N/A 
Benzolalanthracene UJTI UJT N/A UJT N/A N/A UJT N/A 
Benzolblfluroanthene UJTI UJT N/A UJT N/A N/A UJT N/A 
Benzolklfluoranthene UJTI UJT N/A ·UJT N/A N/A UJT. N/A 
BenzoTl!.,h,iloervlene UJTI UJT N/A UJT N/A N/A UJT N/A 
Benzora]pvrene UJTI UJT N/A UJT N/A N/A UJT N/A 
Bis(2-chloroethoxvlmethane UJT UJT N/A UJT N/A N/A UJT N/A 
Bis(2-chloroethvll ether UJT UJT N/A UJT N/A N/A UJT N/A 
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Site Name: Raverma 

Sample II> R7004 R7005 R7005 R7006 R7006 R7007TB R5109FB R5113TB 
RE-I RE-l 

Matrix water water water water water OC QC QC 

2,2'-Oxybis(1 UJT UJT N/A UJT N/A N/A UJT N/A 
Chloropropane) 
Bis{2-ethvlhexyll phthalate um UJT N/A JT N/A N/A UJT N/A 
4-bromophenvl phenyl ether UJT UJT NfA UJT N/A NfA UJT N/A 
BuM benzvl phthalate um UJT N/A UJT N/A N/A UJT N/A 
4-ch1oroaniline 
4-chloro-3-methvlphenol 

UJTC 
UJT 

UJTC 
UJT 

N/A 
N/A 

UJTC 
UJT 

N/A 
N/A 

.. N/A 
N/A 

UJTC 
UJT 

N/A 
N/A 

2-chloronaphthalene UJT UJT N/A UJT N/A. N/A UJT N/A 
2-chlorophenol UJT UJT N/A UJT N/A N/A UJT N/A 
4-chlorophenvl phenyl ether UJT UJT N/A UJT N/A N/A UJT N/A 
Chrysene um UJT N/A UJT N/A N/A UJT N/A 
Dibenzla,hlanthracene UJTl UJT N/A UJT N/A N/A UJT N/A 
Dibenzofuran UJT UJT N/A UJT N/A N/A UJT N/A 
di-n-butvl phthalate UJT UJT N/A UJT N/A N/A UJT N/A 
1,2-dichlorobenzene UJT UJT N/A UJT N/A N/A UJT N/A 
1,3-dichlorobenzene UJT UJT N/A UJT N/A N/A UJT N/A 
1,4-dichlorobenzene UJT UJT N/A UJT N/A N/A UJT N/A 
3,3'-dichlorobenzidine UJTCI UJTC N/A UJTC N/A N/A UJTC N/A 
2,4-dichloroDhenol UJT UJT N/A UJT N/A N/A UJT N/A 
Diethvl phthalate UJT UJT N/A UJT N/A N/A UJT N/A 
2,4,-dimethvlphenol UJT UJT N/A UJT N/A N/A UJT N/A 
Dimethvl phthalate UJT UJT N/A UJT N/A N/A UJT N/A 
di-n-octvl phthalate UJTI UJT N/A UJT N/A N/A UJT N/A 
4,6-dinitro-2-methvlphenol UJT UJT N/A UJT N/A N/A UJT N/A 
2,4-dinitrophenol UJT UJT N/A UJT N/A N/A UJT N/A 
2,4-dinitrotoluene UJT UJT N/A UJT N/A N/A UJT N/A 
2,6-dinitrotoluene UJT UJT N/A UJT N/A N/A UJT N/A 
Fluoranthene UJT UJT NjA UJT NjA N/A UJT NjA 
Fluorene UJT UJT N/A UJT N/A . N/A UJT N/A 
Hexachlorobenzene UJT UJT NjA UJT NjA NjA UJT NjA 
Hexachlorobutadiene UJT UJT N/A UJT 'N/A N/A UJT N/A 
Hexachloroethane UJT UJT NjA UJT oN/A NjA UJT N/A 
lndenof 1,2,3-cdlpvrene UJTl UJT N/A UJT N/A N/A UJT N/A 
Isophorone UJT UJT NjA UJT NjA N/A UJT N/A 
2-methylnapthalene UJT UJT N/A UJT N/A N/A UJT NjA 
2-methvlphenol UJT UJT NjA UJT N/A NjA UJT N/A 
Naphthalene UJT UJT N/A UJT N/A N/A UJT N/A 
2-nitroaniline UJT UJT NjA UJT NjA NjA UJT N/A 
3-nitroaniline UJTC UJTC N/A UJTC N/A N/A UJTC N/A 
4-nitroaniline UJT UJT NjA UJT NjA N/A UJT N/A 
Nitrobenzene UJT UJT N/A UJT N/A N/A UJT NjA 
2-nitrophenol UJT UJT N/A UJT N/A N/A UJT N/A 
4-nitrophenol UJT UJT N/A UJT N/A NjA UJT N/A 
N-nitroso-di-n-propvl amine UJT UJT N/A UJT N/A N/A UJT N/A 
N-nitroso diphenyl amine UJT UJT NjA UJT N/A N/A UJT N/A 
Pentachlorophenol UJT UJT N/A UJT N/A N/A UJT NjA 
Phenanthrene UJT UJT NjA UJT N/A NjA UJT N/A 
Phenol UJT UJT N/A UJT N/A N/A UJT NjA 
Pvrene UJT UJT NjA UJT N/A N/A UJT N/A 
1,2,4-trichlorobenzene UJT UJT N/A UJT N/A N/A UJT N/A 
2,4,5-trichlorophenol UJT UJT NjA UJT N/A NjA UJT N/A 
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Site Name: Ravenna 

Sample ID R7004 R7005 R7005 
RE-l 

R7006 R7006 
RE-l 

R7007TB R5109FB R5113TB 

Matrix water water water water water OC QC OC 

2,4,6-trichlorophenol 
Carbazole 
4-methvlphenol 

UJT 
UJT 
UJT 

UJT 
UJT 
UJT 

N/A 
N/A 
N/A 

UJT 
UJT 
UJT 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

UJT 
UJT 
UJT 

N/A 
N/A 
N/A 

Site Name: Ravenna 

Sample ID R7009 R7010TB R7011 

Matrix water QC water 

VolaWes 
1,2-dichloroethene Itotall 
1,2-dichloropropane 
Cis-I,3-dichloropropene 
Trans-I,3-dichloropropene 
Ethvlbenzene 
2-hexanone 
Methvlene chloride 
4-methyl-2-oentanone 
Styrene 
1,1,2,2-tetr.achloroethane 
Tetr.achloroethene 
Toluene 
1,I,I-trichloroethane 
1,1,2-trichloroethane 
Trichloroethene 
Vmyl chloride 
Xylenes ftotall 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-butanone 
Carbon disulfide 
Carbon tetr.achloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloroform 
Chloromethane 
l,l-dichloroethane 
1,2-dichloroethane 
1,1-dichloroethene 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
BJT 
UJT 
UJT 
UJT 
UJT 
JT 

UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 
UJT 

UJC 

UJC 

UJC 

UJC 

UJC 

UJC 

JC 

UJC I 

-0 Semivolatiles 

Acenaohthene 
Acenaphthylene 

UJT 
UJT 
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£\ Site Name: Ravenna 
~. 

Sample 10 R7009 R70lOTB R7011 

Matrix water OC water 

Anthracene UJT 
Benzo[a/anthracene UJT 
Benzofblfluroanthene UJT 
Benzo[k]lluoranthene UJT 
Benzo[g,h,ilt>ervlene UJT 
Benzofarovrene UJT 
Bis(2-ehloroethoxvlmethane UJT 
Bisf2-ehloroethvll ether UJT 
2,2'-Oxvbis( l-Chloropropanel UJT 
Bis(2-ethvlhexvll nhthalate JT 
4-bromophenvl phenyl ether UJT 
Butvl benzyl phthalate UJT 
4-ehloroaniline UJTC 
4-ehloro-3-methvlnhenol UJT 
2-chloronaphthalene UJT 
2-chlorophenol ., UJT 
4-chloronhenvl nhenvl ether UJT 
Chrvsene UJT 
Dibenz[a,h/anthracene UJT 
Dibenzofuran UJT 
cli-n-butvl phthalate UJT 
1,2-dichlorobenzene UJT 
1,3-dichlorobenzene UJT 
1,4-dichlorobenzene UJT 
3,3'-clichlorobenzidine UJTC 
2,4-clichlorophenol UJT 
Diethvl phthalate UJT 
2,4,-climethvlphenol UJT 
Dimethvl phthalate UJT 
cli-n-octvl phthalate UJT 
4,6-dinitro-2-methvIDhenol UJT 
2,4-dinitrophenol UJT 
2,4-dinitrotoluene UJT 
2,6-dinitrotoluene UJT 
Fluoranthene UJT 
Fluorene UJT 
Hexachlorobenzene UJT 
Hexachlorobutacliene UJT 
Hexachloroethane UJT 
lndeno r1,2,3-cd.]pvrene UJT 
IsoDhorone UJT 
2-methvlnapthalene UJT 
2-methylphenol UJT 
Naphthalene UJT 
2-nitroaniline UJT 
3-nitroaniliIie UJTC UJC 
4-nitroaniline UJT UJC 
Nitrobenzene UJT 
2-nitrophenol UJT 

o 4-nitrophenol UJT UJC 
N-nitroso-di-n-DroDvl amine UJT 
N-nitroso diphenvl amine UJT 
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£). Site Name: Ravenna-..., 
Sample ID R7009 R70lQTB R7011 

Matrix water QC water 

Pentachlorophenol UJT 
Phenanthrene UJT 
Phenol UJT 

Pvrene UJT 

1,2,4-trichlorobenzene UJT 

2,4,S-trichlorophenol UJT 

2,4,6-trichlorophenol UJT 

Carbazole UJT UJC 

4-methvlphenol UJT 

Site Name: Ravenna 

SampleID R9104FB R9100 R9101 R9102 R9103 R9105 

Matrix OC water water water water water 

Pesticides 

Alpha-BHC UJT UJT UJT UJT 

Beta-BHC UJT UJT UJT UJT 

Delta-BHC UJT UJT UJT UJT 
Gamma-BHC (lindane} UJT UJT UJT UJT 

Heptachlor UJT UJT UJT UJT 

Aldrin UJT UJT UJT UJT 

Heptachlor Epoxide UJT UJT UJT UJT 

Endosulfan I UJT UJT UJT UJT 

Dieldrin UJT UJT UJT UJT 

4,4'-00E UJT JT UJT UJT 

Endrin UJT UJT UJT UJT 

Endosulfan II UJT UJT UJT UJT 

4,4'-ODO UJT UJT UJT UJT 

Endosulfan Sulfate UJT UJT UJT UJT 

4,4'-DDT UJT UJT JT UJT 
Methoxychlor UJT UJT UJT UJT 

Endrin Ketone UJT UJT UJT UJT 

Endrin Aldehvde UJT UJT UJT UJT 

Aloha-Chlordane UJT JT JT UJT 

Gamma-Chlordane UJT UJT JT UJT 

Toxaphene UJTC UJTC UJTC UJTC UJC UJC 

Herbicides 
2,4-0 UJT UJT UJT UJT UJC 
OaJapon UJC 
2,4-0B 

Dicamba UJC 

Dichlororop UJC 

Oinoseb UJC 
MCPA UJC 

MCPP UJC 

2,4,5-TP rSilvex} UJT UJT UJT UJT UJC 
2,4,5-T UJT JT JT JT JCS 

-- . 
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APPENDIX A - Data Qualifier Def"mitioDS 
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Def"mitions of Data Qualifiers 

The following codes are considered the "EPA" qualifiers and specified for use by the various 
Functional Guidelines for data validation. 

R: Rejected - Data are unusable (Note: Analyte mayor may not be present). 

U: Undetected; the analyte was not detected above the MDA 

N: Tentatively Identified 

J: Estimated 

UJ: Undetected, but the number that is reported as the quantitation limit (MDA) 
estimated value 

is an 

B: Impacted by an associated blank 

The following subqualifiers give further detail of the type and amount of qualification a given 
data point has received. 

-H: Qualified due to holding time violation 

-T: Qualified due to sample preservation problems 

-I: Qualified due to interference problems 

-0: Qualified due to precision problems (duplicate control limits not met) 

-S: Qualified due to accuracy problems (matrix spike, surrogate recovery criteria not 
met) 

-C: Qualified <:J.ue to instrument calibration problems 

-L: Qualified due to accuracy problems (LCS recovery criteria not met) 

-G: Qualified due to background problems 

-K: Qualified due to negative blank value problems 

-Q: Qualified for other reasons - refer to the text of the report 
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APPENDIX D
 

WASTE DISPOSAL MANIFEST RECORDS
 

KN/4144/crl60I/CRl601.wPD/02-04-99(5:12 pm) 



--_.----_._-
;~;~...~.. r 

: ..~! 
, . 

NON-HAZARDOUS WASTE MANIFEST 
~ease print or type .. (Fam designed for use on elilB (12 pi\l:Il) typewriIer) 

Manifest	 2. Page 1NON-HAZARDOUS 1~~~USI~}~~ 7- ~f	 Document No. 121698RAWASTE MANIFEST v t ~J~ ~"P:." ."'10	 01 1 
3. Gen8IaIor's Name and Mailing Addn!ss 

330 358-731-1	 Ravenna Army Ammunition Plan 
845 state Route 5 t------------~ 

4. Genemtor's Phone ( ) Ravenna, OR 44266-9297 
S. TIa/ISPOIlBr1 Company Name	 .6. us EPA 10 NuInler A. SlaI8 Transporter's \0 

OFL Oilfield Services, LtC B. TIlIIlSIlOItef 1 Phone 

7. TIlIIlSpCllIer2 Company Name	 6. us EPA 10 Number c. Slate Transporter's \0 

O. Transporter 2 Phone 

9. Designated FaciIily Name and Site Addn!ss	 10. us EPA \0 NIlIIIber E. Slate Facility's ID 

Everclear of Ohio, Ltd. 
3700 Oakwood Ave. F. Facility's Phone 

Austintown, OH 44515 oaR000015792	 330 792-2120 
13.. .11. WASlC OESCRIPTlON	 12. Conlainels 14. 

Total UnitWASTE tiATER No. Type Quantity WtJVr:A. 

a 

~; ; !f) (' . 
G b. 

E 
N

EI-------------------------t---+---t------+-----1R c. 

A 
T 
O~------------------------_t_-_+---+_-----__+--__1R c1. 

G. AcldiIional Descriptions lor Materials LisI9d Above	 H. Handling Codes lor wastes Usted Above 

15. SpeciaJ HandIiIg ImlrUdions and Additicnallnfctmalion 

;b...,." 
..,.~., 

Oate 

Monrh Day Year 

/;< I. 19' 
T 17. TransparlSr 1 AcknowIedgemem of Receipt of Materials	 Date 
RI--::'-:--~~--.....;...------------_.,~_:_-----'7"''''_._---::---------;,;""...-__l 

Month Day Year 

5inG!K: A. ~~c.+1	 - /.;( J, r;i.~~ l-~PrintecVI'~~yPed~Name1S_~~L·~~~~---:..--...L=::;::.::..:....::::~-A~~/~:::::::.-·-..,.-~-....;.....---£.::.u.!S...l!..L./ 
'8	 Date~ 1- __~_I_of_R_ecep_·;..I_of_Materials_·	 -------------------..=;;;;...--1_"T_IllI_lSPOt.;...."1eI_2_AcknowIedgemen ~-~--·


T Print9cVTyped Name . SignaIure Month Day Year
 

·fi 
19. Oisal!pancy Indicalion Space a 

I ~20:""':.FaciIity~-Qwner-:---or~Operalor;:-_-_ of':"::lIle:--wasle--mate~riaJs-:--covered-~by--:-lllis:-i-"~Ii:-lest-:--exa:p---:-1 as-noled--:-in:-itsm::--~,9:-. """----------------1-.-.Ce~rtiIi:-C3IIOO~·~of:-rece--:-ip:-1	 ...

L·
 
I I--::'-:---::- _.,~-----------------L..--...:Dat~e-____I
 

.T Printed'Typed Name Signature	 Month Day Year 

Y 

CF14 Prinled by UIbeImaster. M American Labelmark: Co.• Chicago IL 60646 (SOD) 621-5808 



...... ...... ...... ......---. -. -. 
~::. " :"_,~: ...." READ INSTRUCTIONS ON BACK~OF MANIFEST' ;--"~',- '.' :.' 

Required under authority of Part 111 and 
Part 121 of Act. 451, 1994, as amended. ' ~ WASTE MANAGEMENT DIVISION 
Failure to file may subject you to •rQiii j MICHIGAN DEPARTMENT OF DO NOT WRITE IN THIS SPACE criminal anellor civil penallies under 
Sections 324.111510< 324.12116 MCL

~ ENVIRONMENTAL QUALITY ATT,O DIS. 0 REJ. 0 . PRo 0 
Please prim DI' ~ , 

\1. Generator's US EPA 10 No.. Manifest 2. Page 1 I Information in the shaded areas UNIFORM HAZARDOUS 
AI is not·;' ~uired_ bv F~deralb H 5 2 1 0 0 2 0 7 3 6 IDocument No. OIL law.' . ...~ .~' .WASTE MANIFEST 

3. Generator's Name and.Mailing Address 
IIJ 
It> . Ravenna Ar~y Ammunition Plant
 
o
 z: 

8451 State Route 5; Ravenna,. OR 44266-9297.."
III 
It> 

4. Generator's Phone ( 330) 358-7311~ 

;t 5. Transporter 1 Company Name 6. , US EPA 10 Number ~c;~Stata:r~~n.er._:s·.~q;_';;~;,t,z;·~,. t..;,:~'~,. ,' ..,
z: o 
i= Dart· Truckina Comnany. Inc. Ii Ii D 009 865 825 D~ Transpo,.(~f8~-~:J,l&F{·"·. 
CI: 7. Transporter 2 Company Name US EPA 10 Numberz: 8. 
IIJ 
:z:: I 
~ 

o 9. Designated Facility Name and Site Address 10. US EPA 10 Number ,G~ State Facilit'ts.lO. ,0' • ;:<':-- z 
. .,;. .. 

• : •• ;;;'~'~' -';" :." ."£" 

<:> .~~.. , ... 
CI: 

Wayne Disposal, Inc.CD 
CD 

'H. Facility's Ph~ne '_"'."': 49350 H. 1-94 Service Drive
 
g ~ 

~Belleville "1 48111 • T n (1) 4 8 090 633 ..:. . .<~-800/592-5489 ..
 
13. 14. t'Waste"

~ 11. US DOT Description (including Proper Shipping Name, Hazard Class, and 112. Containers 
Total Unit • .:No. 

CI: HM tD·NUMBER}. No. Type Quantitv WtNol , ..<:
l!! .......
 
~ a, Hon RCRA Non DOT Regulated Material 
II) 

~ (Ceramic Bricks, Burlap Bags) .~I 
~ .:.:~ ~ 

~ ";/ ONE 
~ ! ~b-t.--+--fJ.-~----j--l-~---.--------------'I--* +--I(---.....t-.....i.I~,···=·· =---'---1 

~f-c-t._-+- ---:- I-_~DM +_---_+_-~:'-~:---,',T--·:·,·-~~ 

! .R 

~ 
z d.
CI: 
eI 
i: 
Co) 

~ 
...... :.~ . 

~ J. Additional Descriptions for~aterials Listed Above; : . K. Handfmg Qldes 
:if ." .~:_ .. .. '~'~., . a·· :.,',
l!! 
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<NOTICE>� 
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This shipment includes F039 mula-source leachate. as i~ntified on the aC[aChed. sheet(s). (3) 
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