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1. INTRODUCTION 

There are currently 682 containers of soils in storage at Mound Plant, generated between April 1 and 
October 31, 1990 as a result of excavation of solls containing plutonium-238 at two ongoing 
Decontamination and Decommissioning (D&D) Program sites. These areas are known as Area 14, the 
waste transfer system (WTS) hillside, and Area 17, the Special Metallurgical (SM) Building area. The soils 
from these areas are part of Mound Plant waste stream number AMDM-000000010, Contaminated Soil, 
and are proposed for shipment to the Nevada Test Site (NTS) for disposal as low-level radioactive waste. 
The sealed waste packages, constructed of either wood or metal, are currently being stored in Building 31 

and at other locations throughout the Mound facility. 

At a meeting in Las Vegas, Nevada on October, 26, 1990, DOE Nevada Operations Office (DOE-NV) and 
NTS representatives requested that the Mound Plant D&D soils proposed for shipment to NTS be sampled 
for Toxicity Characteristic Leaching Procedure VCLP) constituents. On December 14, 1990, DOE-NV also 
requested that additional analyses be performed on the soils from one of the soils boxes for 
polychlorinated biphenyls (PCBs), particle size distribution, and free liquids. The purpose of this' plan is to 
document the proposed sampling and analyses of the packages of D&D soils produced prior to October 
31, 1990. In order to provide a thorough description of the soils excavated from the WTS and SM areas, 
sections 1.1 and 1.2 provide historical information concerning the D&D soils, including waste stream 
evaluations and past sampling data. 

1 .I. WASTE STREAM EVALUATION 

An internal waste stream evaluation was conducted at Mound Plant in June, 1990 in order to document the 
contributing sources for the eleven low-level radioactive waste streams proposed for shipment to NTS for 
disposal. The purpose of the evaluation was to determine if any of the waste streams possibly contain 
hazardous components as defined under the Resource Conservation and Recovery Act (RCRA). This 
evaluation included interviews with EG&G Mound employees and is documented in Mound Plant Low- 
Level Radioactive Waste Stream Evaluation, dated July 1990, which is included as an attachment to the 
Response to Review Comments On The Mound Plant Application to Ship Waste To The Nevada Test Site, 
lssue 7, March 7990. Because this evaluation included the WTS hillside and the SM Building area, the 
specific portions of the report dealing with these areas are reproduced in the following sections. Mound 
Plant personnel interviewed concerning the D&D projects during the evaluation included Bob Michigan 
(VlTS), Jack Geichman (D&D general), Bill Davis (D&D general), Ron Sohn (D&D general), and Bill Bond 
(SM Building). 
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The.June, 1990 evaluation concluded that the contaminants In the soils of the W S  hillside area, SM 
Building area, and the SM Building leach field resulted from activities or sources In which no listed or 
characteristic hazardous wastes were used or disposed of. The following sections provide more detailed 
information on each of the areas. 

1.1.1. WTS Hillside Soil8 

P 
Soils in the WTS hillside area became contaminated with plutonium-238 as a result of a 1969 underground 
waste line break on the hillside between the Waste Disposal (VD) Building and Building 41, which housed a 
lift station for the waste line. Other breaks also occurreal on the hillside adjacent to the Plutonium 
Processing (PP) Building, and soils have also been excavated from this hillside. 

The waste line carried a waste nitric acid splution containing plutonium-238 and lesser amounts of other 
plutonium isotopes and radionuclides from processing operations in the SM and PP Buildings to the WD 
Building alpha influent tanks. The plutonium used at Mound Plant contained 80% plutonium-238 by weight. 
The other plutonium .isotopes included plutonium-236 (0.0001 %), plutonium-239 (16.5%), plutonium-240 
(2.7%), plutonium-241 (0.7%) and plutonium-242 (0.7 %). Additional radionuclides present in the waste 
stream included uranium-234 (-0.19%) from the decay of plutonium-238, neptunium-237 (0.03%) and 
americium-241 (0.05%) &om the decay of plutonium-241, and protactinium-231, thorium-232, uranium-232, 
uranium-235, uranium-236, and actinium-227 at less than 0.1 96 by weight each (Rogers 1975). 

When the SM and PP Buildings were both in use for plutonium processing, the process waste stream was 
piped to sumps in the buildings. From the sumps, the wastes were pumped to the WD Building through 
the WTS. Because of breaks that occurred during use of the line, it was removed in 1976. Following 
closure of the yVrS, acid and caustic wastes from the PP Building have been packaged for transport to the 
WD Building. Other low-level liquid wastes are transported to WD by tanker truck. The SM Building, which 
is no longer in operation and is currently undergoing D&D, is discussed in section 1.1.2. 

In addition to the radionuclides discussed above, interviews with Mound Piant personnel during the June, 
1990 waste stream evaluation identified other components of the waste stream as Including nitric acid; 
hydrofluoric acid, trace amounts of acetone, and nickel from the plating of alpha sources used for 
counting. (Mound Plant personnel report that cyanide and chromium were not used in the SM/PP plating 
operations.) Freon was also used in the chilling systems In the plutonium processing areas. The freon was 
either vented or drained and the free liquid was packaged separately as radioactive waste, not entering the 
WTS. Trichloroethene was also used as a degreaser for metal parts in the SM and PP Buildings, but 
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because it was not used In the hot or radioactive areas, R went into the storm sewer system, not into the 
' waste process stream. 

lntervlews with D&D personnel working In the WTS area during the current soil excavation reported that 

several products have been used In the area for dust suppression, Including calcium bicarbonate and 
water. Resine\, which Is produced by Neyra Industries of Cincinnati, Ohio, Is currently being used. It Is 
avallaMe commerclally and contains petroleum hydrocarbons (consisting of paraffinic, naphthionic, 
aromatic, and heterocyclic hydrocarbons) In a water emulslon. Several 55-gallon drums of the Resineh 
product were observed at the work area during the evaluation. 

. 
Based on employee Interviews and historical information, the June evaluation concluded that soils 
excavated from the W S  hillside area do not contain any listed hazardous materials, and therefore, are not 
mixed wastes. The two poislble sources for contamination .of the WTS hillside soils identified by the 
evaluation included the 1- waste line break and materials used for dust suppression during the soil 
excavation activities. The materials discussed as potential components of the waste stream included ' 
plutanlum-238, nitric acid, nickel, and acetone. The acld and nickel would not be considered listed or 
characteristic hazardous wastes when discharged through the waste line. The acetone would also not be 
considered as a listed hazardous waste because it was used to make a more useable product, and the F or 
U listing would not apply. In addition, the materials used for dust suppression would not be considered 

listed or characteristic hazardous wastes. 

1.1.2. SM Buildinq Area Soils 

The Mound Plant D&D Program is currently in the process of removing sols from the former location of the 
SM Building. The SM Building was used from approximately l ! X O  to 1972 for plutonium processing 
operations. Soils below the building are contaminated, mainly with plutonium-238, as a result of leaks in 
sumps, piping, and tanks used during the processing activities. Mound Plant personnel interviewed during 
the June, 1990 evaluation described the sumps for the SM Building as consisting of four tanks located 
outside the southeast corner of the building. Two of the tanks held 1,000 gallons and were called "high-risk 
tanks". These were used to collect higher-activity wastewater from the plutonium processing. The two 

other tanks were called "low-risk tanks" and held 5,000 and 3,000 gallons. These were used to collect water 
from the floor and shower drains. 

Interviews with Mound Plant personnel during the June, 1990 evaluation identified chemicals used in the 
SM Building, and potentially entering the drains and sumps, as nitric acid, hydrofluoric acid, trace amounts 
of acetone, and nickel from the plating of alpha sources for counting. (Mound Plant personnel report that 

cyanide and chromium were not used in the SM plating operations.) Freon was also used in the chilling 
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systems In the plutonium processing areas. The freon was either vented or drained and the free llquld was 
packaged separately as radioactive waste, not entering the sumps. Trichloroethene was also used as a 
degreaser for metal parts In the SM Building, but because it was not used in the hot or radioactive areas, it 
went iota the storm sewer system, not Into the waste process stream. 

The June, 1990 waste stream evaluation concluded that no hazardous wastes were discharged to the 

drains or sumps of the SM Building, which are considered the most likely sources of soil contamination due 
to leaks. As discussed In section 1.1.1 , the potential components of these streams, plutonlum-238, nickel, 
acetone, and aclds, are not considered to be listed hazardous wastes when used and discarded in the 
manner described above. Therefore, the soils below the SM Building are not considered to be mixed 
wastes. 

1.2. PREVIOUS SAMPLING OF THE WTS AND SM BUILDING AREA SOILS' 

In Jdy and August of 1989, environmental samples were taken of the soils in the WTS and SM Building 
areas as part of the Mound Plant .Environmental Restoration (ER) Program. Although the purpose of this 
sampling was to determine the total concentrations of Target Compound List and Target Analyte List 
constituents in the environment at these two areas, the data were also examined from a RCRA standpoint. 
The results of this data evaluation are presented In Appendix PI of this plan and summarized below. 

The 1989 sampling was environmental sampling of soils scheduled for future excavation, not sampling of 
actual waste packages. However, the data obtained are usehi in providing some preliminary information 
concerning potential contaminants In the waste packages. A total of nine TCLP constituents were detected 
in the 34 samples taken at the W S  hillside and SM Building areas: trichloroethene, arsenic, barium, 
cadmium, chromium, lead, mercury, selenium, and silver. In order to compare the TCL/TAL data to the 
TCLP regulatory levels, the TCLP regulatory levels (in mg/L ) were converted to total concentrations (in 
mg/kg of soil) using the known soil weight to volume ratios used by analytical laboratories performing 
TCLP analyses. Because this conversion assumes that 10096 of the contaminants present are leachable, 
the resulting concentrations are conservative estimates of soil contaminant concentrations. 

Using the method described above and presented in Appendix A, it was concluded that the TCLP 
constituents in the environmental soil samples from the WTS hillside and SM Building areas were present at 
levels below the TCLP regulatory levels. Therefore, these soils were not considered to be hazardous based 
on the toxicity characteristic. 
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2. PROPOSED DECEMBER, 1990 SAMPLING OF THE D&D SOIL PACKAGES 

2.1. SAMPLING RATIONALE 

As part of the Mound Plant Waste Management Program efforts to receive approval to ship low-level 
radioactive waste to NTS, the D&D soils from Areas 14 and 17 will be sampled for TCLP constituents (Table 
11.1). In addition, to comply with the requirements of the NTS, the soils from one box will be analyzed for 
PCBs, particle size distribution, and free liquids (by the palnt filter liquids test). 

There are currently 682 packages of D&D soils in storage that were generated between April 1 and October 
31, 1990. These 682 packages are divided into four groups, depending on the location of the excavation. 
These four groups are as follows: 

A complete ' I  

297 packages from the WTS-WD hillside between Building 41 and the WD Building, 
designated WD Hill or WTS under 'create location' on the waste input forms; 

2 packages from the WTS-PP hillside, between the plant drainage ditch and Building 
38, designated SM LF under "create location" on the waste input forms: 

334 packages from the SM Building annex foundation and soils, designated SM FDT 
under "create location on the waste input-forms; and 

49 packages from excavations performed near the former location of the SM Building 
tanks, designated either SM 1 orBldg 38 1 under "create location" on the waste input 
forms.. 

inventory of the 682 packages is provided in Appendix B of this plan. 

In order to characterize the contents of the D&D soil packages, it must be determined what percentage of 
the packages should be sampled for the results to be considered representative of the soils taken as a 
whole. The RCRA regulations concerning waste characteriition do not address this issue. At the October 
26,1990 meeting In Las Vegas, several approaches were discussed, including the following: 

- sampling the cube root (68203), which results in 9 samples total; 

- sampling 5% of the packages, which results in 35 samples total; or 

- sampling 10% of the packages, which results in 70 samples total. 

The June, 1990 waste stream evaluation and the 1989 ER Program sampling performed in the D&D areas 
did not indicate the presence of either RCRA listed or characteristic hazardous materials in the soils. In the 
Soil Sampling Qualify Assurance User's Guide (EPA 1984), the EPA recommends collecting one quality 
assurance/quality control sample at a rate of one for every 20 samples collected. Because the sampling of 
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the 682 D&D packages is viewed as being similar to quality control sampling used to confirm historical 
information and environmental data that indicate the absence TCLP constituents. EG&G has proposed 
sampling 5% of the D&D packages. Because the soil packages are divided into four groups, 5% of the 

' 

packages in each group will be sampled. This will result in the following number of samples: 

- 15 samples from the WTS hillside soil packages; 

- 1 sample of the soil packages from the WTS-PP hillside; 

- 17 samples from the SM Building foundation and soil packages; and 

- 3 samples ofthe soil packages from the former location of the SM Building tanks. 

Comments received from DOE-NV on December 14,1990 suggested application of a modified Student's T 
Test (Equation 8, Section 9.1 of SW-846, €PA 1986) to the ER Program TCL and TAL data previously 
collected in Areas 14 (VVTS) and .17 (SM Building area). This data is discussed in section 1.2. Using this 
test, the number of samples that should be collected is calculated based on the mean and standard 
deviation of previous (Stage 1) data. . 

Application of the modified Student's T Test referenced to the TCL data resulted in "n" values (appropriate 
numbers of samples to collect) significantly less than one, indicating €hat it is necessary to qample only one 
of the 682 boxes of soil. (The TAL data was not used due to the absence of any measurements above the 
detection limits for the TCLP inorganlcs.) Examples of these "n" values for several of the organic 
compounds of interest detected in Area 14 are given below: 

- for 1,1,1-trichloroethane, n = 0.181; 

- for trichloroethene, n = 0.00532; 

- for tetrachloroethene, n = 0.00156; 

- for toluene, n = 0.238; and 

- for chloroform, n = 0.00138. 

These low values result from the large number of nondetecfs In the data sets. Because the Student's T 
Test is based on a normal distribution, and multiple nondetects in the data set of interest result in data that 
is not normally distributed, the low values are expected, and this type of test is not really applicable. Based 
on these results, it was agreed to sample 5% of the boxes as originally proposed. 



Compound 

benzene 
carbon tetrachloride 

' chlordane 
chlorobenzene 
chloroform 
o-cresd 
m-cresd 

' pcresol 
1,4dichlorobenzene 
1,2dichloroethane 
1,l dlchloroethene 

heptachlor 
hexachlorobenzene 
hexachloro-1 ,&butadiene 
hexachloroethane 
methyl ethyl ketone' 
nitrobenzene 
pentachlorophenol 
pyridine 
tetrachloroethene 
trichloroethene 
2,4,5-trichlorophend 
2,4,6-trichlorophenol 
vinyl chloride 
arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 
endrin 
lindane 
methoxychlor 
toxaphene 
2,4-Db 
2,4,5-TP (Silvex)' 

' 2,4dinitrotoluene 

TABLE 11.1 
TCLP CONSTITUENTS 

Regulatory Level (mg/L) 

0.5 
0.5 
0.03 
100.0 
6.0 
200.0 
200.0 
200.0 
7.5 
0.5 
0.7 
0.13 
0.008 
0.13 
0.5 
3.0 

- 200.0 
2.0 
100.0 
5.0 
0.7 
0.5 
400.0 
2.0 
0.2 
5.0 
100.0 
1 .o 
5.0 
5.0 
0.2 
1 .o 
5.0 
0.02 
0.4 
10.0 
0.5 
10.0 
1-0 

Reference: March 29, 1990 Federal Register (55 FR 11798) 
a Methyl ethyi ketone is also known as 2-butanone. 

2,4-D is also known as 2,4dichlorophenoxy acetic acid. ' 2,4,5-TP (silvex) is also known as 2,4,5-trichlorophenoxy propionic acid. 
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2.2. IDENTIFICATION OF +HE CONTAINERS TO BE SAMPLED 

In order to avoid the introduction of,bias into the sampling effort, the packages to be sampled will be 
identified on a random basis using a Lotus, random number generator program. Using this program for 
identifying the D&D boxes included (1) .renumbering the boxes listed in Appendix 6 using a numbering 
scheme compatible with the Lotus, program, (2) randomly generating the packages to be sampled from 
each of the four groups, and (3) MentiFying the (origlnal) numbers of the boxes to be sampled. These steps 
are described In more detail elow. 

(1) The Lotus, program can generate random numbers between 1 and 5, 1 and 10, 1 and 100, etc. To 
use this program to identify the boxes to be sampled, each box identificatlon number listed In the 
inventories for each of the four groups (Appendix B) was given a new number, beginning with number one 
for the first box in each group. For example, for the WTS Hillside inventory listed in Appendix 6: 

- 1 was assigned to the first entry, 87 BX90; 

. - 2 was assigned to the second entry, 603 6x90; 

- 3 was assigned to the third entry, 604 BX90; 

- 4 was assigned to the fourth entry, 605 BX90, etc. 

. (2) To identify the packages to be sampled, the Lotus, random number generator program was used. 
For example, of the 297 boxes from the WTS hillside, 15 boxes must be sampled. Using the Lotus 
program, 15 numbers between 1 and 297 are generated. The results of this generation are provided in 
Table 11.2. 

(3) The corresponding Mound identification numbers of the boxesto be sampled are then identified, using 
the system described above. For example, for the selection of #6 from the WTS hillside boxes, the 
corresponding Mound identification number Is 607 BX90. 

These same steps were followed for all four groups of ,soil boxes; fifteen numbers were generated for the 
297 WTS hillside boxes, 1 number for the two WTS-PP hillside boxes, 17 numbers for the 334 boxes from 
the SM Building annex foundation and soils, and 3 numbers for the 49 boxes from the area of the SM 
Building tanks. The identification numbers for the boxes to be sampled (from all four groups) are given in 
Table 11.2. Mound Plant personnel will identify these package numbers and move the packages to be 
sampled to an accessible location prior to the actual sampling effort. The packages will remain sealed with 
metal bands and clips until sampling Is performed. The boxes will then be resealed immediately after the 
sample is taken. 

. 
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2.3. SAMPLING METHODS 

Due to the potential for preferential distribution of soil particles and contaminants according to mass and 

shape, ft is necessary to obtain a core sample from each of the soil boxes to be sampled. Therefore, the 
sampling device that will be used will be a thin-walled, hammer driven tube sampler (Figure 2.1) equipped 
with 2 ft long acetate tubes that can hdd approximately 300 mL of soil. A core sample will be obtained 
from each waste package using the following procedure. 

(1) Prlor to use, the tube sampler Wnl be decontaminated accordlng to the requlrements 
glven in SOP 1.6, General Equipment Decontamination (Revision 0), which is 
provkled in Appendix C. An acetate tube is then inserted in the clean sampling 
device. 

(2) The tube sampler is driven into the soils, resulting in the acetate tube being filled with 
a soil core. The sampler with the full acetate tube is then removed from the soil. 
When possible, the core sample will be obtained from the center of the soil package. 
If refusal occurs due to the presence of large rocks or concrete, the location will be 
offset slightly. 

(3) The acetate tube is then removed from the tube sampler, and the ends capped. 

(4) The outside of the,acetate tube is then wiped using a paper towel to remove any 
loose soil adhering to the tube. 

(5) A Completed soil sample label is then attached to the (clean) acetate tube. An 
example of this label is provided in SOP 1.3, Sample Control and Documentation 
(Revision 0), which is provided in Appendix C. 

(6) The sealed acetate tube is wrapped In aluminum foil to prevent the infiltration of light. 

(7) A signed and dated custody seal is attached to each sample so that any attempts to 
remove the foil and tamper with the sample will be detected. 

(8) The wrapped acetate tube is then placed in a cooler containing Ice. 

(9) The tube sampler is then decontaminated according to the requirements given in 
SOP 1.6, General Equipment Decontamination (Revision 0), which is provided in 
Appendix C. 

(10) After decontamination, a new acetate tube is placed in the tube sampler in 
preparation for sampling of the next soil box 

The soil boxes are sealed with metal bands and clips. EG&G Mound employees will remove the bands and 
clips before each box is sampled, and replace the dips immediately after sampling of each box is 
completed. 

The use of the acetate tubes will result in less handling of the soil samples, greatly reducing the potential 
for loss of volatile organic compounds. With approximately one ft of either empty space and Florco at the 
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Source 

TABLE 11.2. 
D&D PACKAGES TO BE SAMPLED 

Random Number Generated 

WTS-WD hillside MI D Hill or WrSl 
115 
234 
228 
231 
82 
52 
175 
86 
254 
104 
90 
22 
1 74 
225 
6 .  

WTS-PP Hillside (SM LQ 
. o  

1 

SM Buildina-near tanks fSM 1 or Blda 38 1) 
29 
33 
48 

SM Buildina Annex Foundation and Soils E M  FDQ 
20 
302 
129 
48 
43 
1 74 
168 
207 
269 
159 
47 
84 
31 4 

: 278 
23 
21 7 
109 

Corresponding Package Number 

876 BX90 
1123 B W  
1113 BX90 
1116BX90 
778 BX90 
663 BX90 
1016 BX90 
787 BX90 
1144 BX90 
860 BX90 
797 BX90 
628 BX90 
1015 BX90 
1110 BX90 
607 BX90 

626 BX90 

1060 BX90 
1066 BX90 
947 BX90 

1093 BX90 
1553 BX90 
1311 BX90 
1211 BX90 
1195 BX90 
1379 BX90 
1368 BX90 
1422 BX90 
1495 BX90 
1357 BX90 

-1210 BX90 
1265 BX90 
1566 BX90 
1505 BX90 
1106 BX90 
1435 BX90 
1290 BX90 
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Figure 2.1. 
AUGERS THIN-WALL TUBE SAMPLER 

Thin-wall 
tube sampler 

i 

11 

Bucket-type auger 



top of each three-ft tall soil container, the 2 ft acetate tubes are of sufficient length to obtain a 
representative sample of the entire soil column. 

The back-up sampling device will be a hand auger equipped with a one ft long bucket-type auger (Figure 
2.1). Using this device, a sample Is obtained by rotating the hand auger down into the soil box, forcing soil 
into the bucket-type auger. The soil Is then removed from the auger and placed into 250 mL amber glass 
jars with teflon-lfned caps. If used, this hand auger will also be  decontaminated before and after sampling 
each box The samples In 250 mL jars will also be labefed and placed Into a coder contalning Ice. This 
hand auger will be used In case of breakage or probfems with the acetate tube device. 

Mound Plant D&D personnel report that 2 bags of Florco, were also placed on top of the soil in most of 
the soil containers. During the sampling of the containers designated in Table 11.2, the samples will be 
taken of the soil below this layer of Florco,. In addition to the Florco, some of the soil containers to be 
sampled may also include some non-soil materials, such as personal protective clothing and concrete, that 
were associated with the filling of the boxes or the excavations perform&. During the sampling of the soils 
in the boxes,. the contents of the boxes will also be carefully noted. 

Table 11.3 lists the equipment that will be used for sampling of the D&D soils boxes. When applicable, 
quantities are provided In parentheses. The hk l th  and safety equipment and personnel protection clothing 
necessary are identified in the project-specific Health and Safety Plan. Additional equipment that will be 
provided by EG&G Mound includes 55-gallon drums for disposable items such as gloves, paper towels, 
and decontamination materials. 

, 

3. ANALYTICAL PARAMETERS AND SAMPLE VOLUMES 

The analyses that will be performed on the samples obtained from the D&D soil boxes will include the 
following: 

- onsite screening for plutonlum-238 and thorium-232 activity at the Mound Plant Soil 
Screening Facility (located in H Building) in order to determine the appropriate 
transportation categories for the samples being shipped offsite for analysis; and 

- TCLP (zero headspace extraction) at the Controls for Environmental Pollution (CEP) 
laboratory in Santa Fe, New Mexico. In addition, sufficient sample will be obtained 
from one box for the analysis of PCBs, particle size distribution, and free liquids. This 
box will be chosen arbitrarily during the sampling effort. 

The Mound Plant screening facility utilizes a FIDLER detectidn system calibrated to detect the low-energy 
X-rays emitted during the decay of plutonium-238 and thorium-232, or by the associated decay products. 
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TABLE 11.3. 
SAMPLING EQUIPMENT 

Tube sampler and 40 acetate tubes 

Plastlc containers for screening samples (50) 

Stalnless steel spoons (10) 

Dlstilled/delonIzed water for decontamination (3 gallons) 

Non-phospate detergent 

Scrub brush 

Buckets for collecting decontamination fluids (2) 

Duct tape (1 roll) 

Aluminum foil (4 rolls) 

Soil sample labels (50) 

I 

Permanent black pens 

Custody seals (1 rdl) 

Chain-of-custody forms (4) 

Cooler 

Ice (4 to 6 bags) 

Zip-lock plastic bags 

Vermiculite 

Latex surgical gloves for handling samples (2 boxes of 100) 

Paper towels (2 rolls) 

Health and safety equipment specified ih the Health and Safety Plan 

Federal Express forms 

Address labels 

(Backup equipment) 

Hand auger 

Precleaned 250 rnL amber glass jars with Teflon-lined lids (40) 
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Although the main contaminant in the D&D soils is plutonium-238, screening for thorium-232 will also be 
included because the detection system is caiibratid for both radionuclides. The detection limits of this 
system for plutonium-238 and thorium-232 are 25 r. 25 pCi/g and 2 1 pCi/g , respectively. There are 
currently no Department of Transportation (DOT) requirements (methods, instrumentation, calibration, etc) 
for ident'tying the radioactivzty levels in materials designated for transportation. Because materials with 
specific act'hitles less than 2,000 pCi/g are not required to be identified as radioactive (49 CFR 173.403, y), 
the Mound flDLER system is considered adequate for use in cleterminlng transportation categories. 

The TCLP (zero headspace extraction) analyses performed by CEP will follow EPA Method 1311, as given 
in the corrected Final Rule that was published in the June 29, 1990 Federal Register. Table 111.1 gives the 
additional analytical methods that will be used in analyzing the D&D soils. Data will be reported by CEP 
using the forms given in Appendix D. 

Table 111.2 gives the minimum sample volumes, container:;, and preservation requirements for these 
analyses. (Note that additional sample is required when analyses are being performed for PCBs, free 
liquids, and particle size distribution.) Because soils are being sampled, no chemical preservation or 
additional sample prepration in the field is necessary. Samples will be prepared for analysis in the 
laboratory according to the requirements given in the analytical methods listed in Table 111.1. 

Table 111.3 gives the holding time requirements for the offsite analyses. There are no holding time 
requirements for the plutonium-238 and thorium-232 screening. However, because samples cannot be 
shipped to CEP without these results, the turn around time for this screening must be one day. 

4. QUALITY CONTROL REQUIREMENTS 

In order to determine the validity of the laboratory data received, several types of quality control samples 
will be prepared and analyzed with the D&D soil samples. These samples are described below. In addition 
to the following requirements, the analytical laboratory will also comply with the quality assurance 
protocois specified in the analytical methods listed in Table 111.1. 

Laboratow blanks. Two types of laboratory blanks are us& to assess contamination that may be 
introduced by the analytical laboratory during either sample preparation or analysis. Process blanks 
consist of laboratory grade water (ASTM Type I) that is taken through the entire TCLP process 
(preparation, zero headspace extraction, and analysis). Because zero headspace extractions Is performed, 
process blanks are most applicable to organic fractions. However, they can also be analyzed for 
inorganics. Method blanks consist of laboratory grade water (ATSM Type I)  that is prepared and analyzed 
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TABLE 111.1. 
ANALYT'CAL METHODS 

. Parameter EPA Methoda 

TCLP-ZHE 
TCLP vdatiles 
TCLP semkdatiies 
TCLP metals 

TCLP pesticides 

TCLP herbicides 
- PCBs 

Free liquids 
, (paint filter test) 

Particle size distribution 

1311 (FR1990) 

8240 

8270 
6010 for Ba, Cd, Cr, Pb and Ag 
7060 for As 
7470 for Hg 
7740 for Se 
8080 

509B (Standard Methods) 
8080 

9095 

ASTM D-422- 

TCLP - Toxicity characteristic leaching procedure 
ZHE - zero headspace extraction 

Unless otherwise noted, methods are from SW 846, Third Edition (EPA 1986). 



TABLE 11.2. 
CONTAINER AND VOLUME REQUIREMENTS 

Analytical Parameter Container 

Onsite Screenlng 
(PU-238/Th-232) 

TCLP 

PCBs 

Preservation Volume 
or Weight 

plastic 500 si None 

Particle size 
.distribution 

Free liquids 
(paint filter) 

amber glass 250 mL 4°C 
(Teflon lined cap) 
or acetate tube 300 mL 4°C 

amber glass 250 mL 4°C 
(Teflon lined cap) 
or acetate tube 300 mL 4°C 

amber glass 250 mL None 
(Teflon lined cap) 
or acetate tube 300 mL . None 

. 

amber glass 250 mL 4OC 
(Teflon lined cap) 
or acetate tube 300 mL 4°C 



Parameter 

(TCLP constituents) 

Vdatnes 

Semivdatiles 

Pesticides 

Herbicides 

Mercury 

Other metals 

(Additional parameters) 

Parameter 

PCBs 

Particle size 

Free liquids 

TABLE 111.3. 
HOLDING TIMES (DAYS) 

Collection to TCLP extract 
TCLP extract to prep extract 

14 

14 

14 

14 

28 

180 

Collection to extraction 

14 

NA 

NA 

NA 

7 

7 

7 

NA 

NA 

Prep extract 
to analysis 

14 

40 

40 

40 

28 

180 

Extraction to analysis 

40 

NA 

NA 

. *  
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with the samples. Because zero headspace extractlon Is not performed, method blanks are usually run 
with the inorganics fraction (TCLP metals), but they can also be analyzed for organics. 

EPA Method 1311 requires that a minimum of one blank must be analyzed for every sample batch, or a 
minimum of one blank for every 20 extractions that have been conducted with a extraction vessel (zero 
headspace extractor). Therefore, at least one blank (process or method) will be prepared and analyzed for 
each batch of D&D soil samples. (A sample batch Is defined iBS those samples that are analyzed together 
in the same time period and with the same reagents.) At CEP, the number of samples In an analytlcal 
batch Is limited by the number of zero headspace extractors available, and will usually consist of ten 
samples. 

The compounds most frequently detected in laboratory blanks are volatile or semivolatile organic 
compounds. If any of the TCLP compounds are detected in the process blanks at levels of 5% or more of 
the regulatory level, the analytical batch will be re-extracted and analyzed. If compounds are detected that 
are not on the TCLP, these results will be evaluated as to potential impact on the sample results. 

Matrix !mikes. Matrix spikes are samples that are spiked with a known amount of certain analytes. They 
1 are prepared to monitor the performance of the analytical methods and to identify analytical bias present 

due to matrix interferences. lf.the percent recovery for a spiked compound is below loo%, it is then used 
to correct the measured sample results for analytical bias using the following formula: 

corrected results = lOO(measured result/%recovery). 

EPA Method 1311 requires that a minimum of one matrix spike be prepared and analyzed for every sample 
batch and for every waste type, or a minimum of one matrix spike for every 20 extractions that have been 
conducted with a extraction vessel (zero headspace extractor). Therefore, one matrix spike will be 
prepared and analyzed for each batch of D&D soil samples. As described above, a sample batch will 
usually consist of ten samples. It should be noted that although the soil boxes being sampled have been 
divided into four groups, there is only one soil type present, which is a silty clay loam. Therefore, it is not 
necessary to perform additional matrix spiking to account for different waste types. Based on a sample 
batch slze of 10 samples, four matrix spike samples will be prepared and analyzed for the 37 samples from 
the D&D soils. If additional spiking is necessary due to a decrease in batch size, the analytical laboratory 
will contact EG&G Mound for approval and identification of aclditional samples to be spiked. 

Surroaate spikes. Surrogate spiking compounds, consisting of specific (deuterated) volatile and 
semivolatile organic compounds, are added to every sample and blank analyzed in order to monitor the 
preparation and analysis of samples. The surrogate compounds and the analytical requirements are given 
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Compound 

TABLE IV.1. 
SURROGATE SPIKE REQUIREMENTS 

(Vdatiles) 

tduened8 

bromofluobenzene 

1,2dichloroethaned4 

(Semivdatiles) 

nitrobenzened5 

2-fluorobiphenyl 

pterphenyldl4 

phenold5 

2-fiurophend 

2,4,6-tribromophend 

(Pesticides) 

dibutylchlorendate 

Surrogate X Recovery. 

88-110 

86-115 

76-1 14 

35-1 14 

43-1 16 

33-1 41 

10-1 10 

21-110 

10-1 23 

40-1 36 

* Because the soils samples are extracted as part of the TCLP procedure, the % recovery limits listed are 
for water. 

Reference: EPA 1990. 
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in Table IV.1. Corrective actions and reanalysis of the associated sample will be performed if any of the 
following conditions exist for the sample surrogates (EPA 1990): 

- recovery of one surrogate cornpound in the volatile fraction is outside the required 
surrogate spike recovery.limits; 

- recovery of one surrogate compound In either the base neutral or acid fraction is 
below 10%; or 

-- if recoveries of two surrogate compounds in either the acid or base neutral fractions 
are outside the surrogate recovery limits. 

If one of these conditions is met, CEP will reanalyze the sample. If the condition still exists, EG&G Mound 
will be notified for approval to re-extract the sample and reanalyze. If the condition is still present, a matrix 
interference exists and will be reported as such to E G G  Mound. 

5. SAMPLE SHIPMENT FOR OFFSITE ANALYSIS 

The soil samples will be shipped to CEP for analysis within 24 hours of collection according to the 
requirements given in SOP 1.5, Gukle to the Handling, Packaging, and Shipping of Samples (Revision 0), 

which is provided in Appendix C. As discussed in sectiori 3, results obtained from the Mound Soil 
Screening Facility will be used to determine the appropriate ClOT shipping category. The packaging and 
labeling requirements will be then determined 'for each sample. It is anticipated that the following DOT 
categories (for materials containing plutonium-238) will be applicable to the D&D samples. 

- Samples with less than 2,000 pCi/g will be shipped as environmental samples (40 
CFR 173.403,~). 

be shipped as excepted radioactive material, UN2910 (40 CFR 173.423). 
- Samples with greater than 2,000 pCi/g, but less than 3 uCi total activity/package will 

- Samples with less than 0.1 nCi/g, and between 3 uCi and 3 mCi total 
actWi/package will be shipped as low specific activity (LSA), UN2912 (40 CFR 
173.403 and 435). 

6. DOCUMENTATION OF SAMPLING AND SH!PMENT ACTIVITIES 

Table VI.1 gives the sample numbers for the December sampling of the D&D soil packages. If additional 
sampling is performed, sample numbers will be assigned by continuing the numbering system shown in 
Table VI.1. All sampling will be performed by employees of Roy F. Weston, Inc and documented in field 
logbooks, which will be used to prepare a report on the sampling activities when laboratory results are 
available. Information to be included in the logbooks will include personnel involved, time and date of 
sample collection, a description of-the contents of the boxes, sample volumes and containers used, and 
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other pertinent observations. In addition, the soil sample labels will include the date and time of sampling, 

personnel performing the sampling, and the analytical parameters. 

When the screening results are available, these results will also be provided to the analytical laboratory, so 

that they can be made aware of the radioactivity levels associated with the samples. As discussed in 
section 4, these results will also be used to Mentify the appropriate shipment category. 

Sample analytical parameters and numbers will also be documented using chain-of-custody forms. An 
&ample of the chain-of-custody form is given in SOP 1.5, Guide to the Handling, Packaging, and Shipping 
of Samples (Revision 0), which is provided in Appendix C. As discussed in section 3, signed and dated 
custody seals will be placed on each sample in order to discourage sample tampering. The analytical 
laboratory will be contacted to make sure that all samples arrive on time and in good shape. 
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TABLE VI.1 
. DECEMBER, 1990 SAMPLE NUMBERS 

Mound Package Number 

WTS-WD hillside WD Hill or W S )  
876 BX90 
1123 BX90 
1113 BX90 
1116 BX90 
778 BX90 
663 BX90 

' 1016BX90 
787 BX90 
1144BX90 
860 BX90 
797 BX90 
628 BX90 
1015 BX90 
1110 BX90 
607 BX90 

WTS-PP Hillside (SM 
626 BX90 

SM Buildina-near tanks 6 M  1 or Blda 38 1) 
. 106OBX90 

1066 BX90 
947 BX90 

SM Buildina Annex Foundation and Soils (SM FDT) 
1093 BX90 
1553BX90 
1311 BX90 
121 1 BX90 
1 195 BX90 
1379 BX90 
1368 BX90 
1422 BX90 
14% BX90 
1357 BX90 
1210 BX90 
12% BX90 
1566 BX90 
1505 BX90 
1106 BX90 
1435 BX90 
1290 BX90 

Sample Number 

MNDl6-0012-0001 (MS") 
MND16-0012-0002 
MND16-0012-0003 
MNDl6-0012-0004 
MND16-0012-0005 
MND16-0012-0006 
MND16-0012-0007 
MNDl6-0012-0008 
MND16-0012-0009 
MND16-0012-0010 
MND16-0012-0011 
MND16-0012-0012 , 

MN D16-0012-0013 
MND16-0012-0014 
MNDl6-0012-0015 

MND16-0013-0001 (MS") 

MND16-0014-0001 (MS") 
MND16-0014-0002 
MND16-0014-0003 

MND16-0015-0001 (MS") 
MND16-0015-0002 
MND16-0015-0003 
MND16-0015-0004 
MNDl6-0015-0005 
MND16-0015-0006 
MNDl6-0015-0007 
MND16-0015-0008 
MND16-0015-0009 
MND16-0015-0010 
MNDl6-0015-0011 
MND16-0015-0012 
MND16-0015-0013 
MNDl6-0015-0014 
MND16-0015-0015 
MNDl6-0015-0016 
MND16-0015-0017 

* MS indicates that matrix spiking will be performed. 
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1. INTRODUCTION 

1.1. PURPOSE 

In July and August of 1989, soil samples were collected from two areas at Mound Plant that are currently 
undergoing removal of plutoniumaontamlnated soils. These areas are known as the Waste Transfer 
System (WTS) hillside, or Area 14, and the SM Building, or Area 17. The purpose of this evaluation is to 
examine the data obtained from these two areas within the framework of the Resource Conservation and 
Recovery Act (RCRA) in order to determine ff the soils from the W S  hillslde and the SM Building project 
constitute hazardous wastes. 

1.2. THE IDENTIFICATION OF HAZARDOUS WASTES 

The U.S. Environmental Protectlon Agency (EPA) defines a hazardous waste as a solid waste that (1) Is 
listed as hazardous in 40 CFR 261.20 Subpart D, or (2) is not listed In Subpart D and it exhibits one or more 
of the following characteristics described In 40 CFR 261.20: 

- Ignitability, 

- corrosivi, 
. .  

- reactivity,and 

- Extraction Procedure (EP) toxicity. 

The EP toxicity characteristic was designed to Mentlfy wastes which are likely to leach hazardous 
’ concentrations of specMc toxic substances Into groundwater when Improperly managed. It should be 

noted that the EP toxlcity will be replaced by the Toxic Characteristic Leaching Procedure VCLP) as of 
September 29, 1990. The TCLP has been expanded to Include organic chemicals not previously included 
under EP toxicity. 

An Inspection performed at Mound Plant In June 1990 determined that the soils from the WTS hillslde and 
the SM Buiidlng project did not constitute llsted hazardous wastes. Therefore, the data collected from 
these two areas have been examined to determlne if the soils should be classMed as hazardous due to 
characteristlc(s). Because these soils have been part of the Mound Plant environment for approxlmately 20 
years, hazardous waste classMcation due to the lgnltabilky, corrosiVity, and reactivity characteristics can 
be ruled out. Therefore, the remaining characteristic that must be addressed Is the toxlcity characteristic. 
Because TCLP wUI be effective September 29, 1990, these regulatory levels will be considered for the 
Mound Plant soils currently In storage. 
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The samples collected from the WTS hillside and the SM Building project were, for the most part, analyzed 
for Target Analyte Ust (TAL) inorganic chemicals (metals), and Target Compound List (iCL) volatile 
organic chemicals, semivolatile organic chemicals, and postlcides/PCBs. When Incomplete recovery 
occurred during subsurface soil sampling, sufficient soil may not have been available for all analytes. 
However, this appears to have occurred in only three cases; there are no volatile organic chemical results 
available for sample MND13-0097-0003 from the SM Building area and no semivolatile organic chemical 
and pesticlde/PCBs results available for sample MND13-0098-0003 from the same area. 

The TAL and TCL, taken together, are more extenshm than the TCLP because more analytes are included 
(Tables I and 11). In addition, the TAL and TCL procedures mlaasure the total quantities present In samples, 
whereas the TCLP measures the leachable quantities. Because of these differences, the TAL/TCL are often 
considered to be more useful in environmental investigatioris where it Is more informative to perform an 
extensive screen for total quantities of contaminants, as was done at the WTS hillside and the SM Building 
area. For the purposes of identifying hazardous wastes using the toxicity characteristic, RCRA 
recommends the use of EP toxicity, soon to be TCLP. Howt~er, the TAL and TCL analyses performed on 
the Mound Plant soils can be evaluated In a method comparable to the TCLP due to the following factors. 

- The TAL/TCL analyses performed includes 36 of the 39 TCLP constitutes and an 
additional 110 analytes. Not included are pyridine, a volatile organic chemical, and 
2,4-D and 2,4,5-TP, which are herbicides. Because the storage or use of these 
compounds at Mound Plant was not noted during the June 1990 inspection, the 
absence of these analytes does not affect the usefulness of the TAL/TCL data for this 
waste characterization. 

- The TCLP regulatory levels can be extrapolated to total quantities using the soil 
weight and leachate volume used in performing the TCLP procedure. These 
extrapdated total quantities can  then be compared to the TCL/TAL values. If it is 
assumed that the TCL/TAL concentrations are 100% leachable, this method is very 
consenrathre. 

2. DISCUSSION OF SAMPLING DATA 

2.1. STEPS USED 70 IDENTIFY POSITIVE RESULTS 

Sixteen samples were taken & the VhS hillskle and elghteon samples were taken of the soils In the SM 
Building area. Of these eighteen samples, it should be noted that no soil removal has been performed 
where thirteen of the samples were taken (locations MND13-0095 through MND13-0098). However, the 
results for the samples from these locations were also exarrilned In order to determine if they indicate the 
presence of hazardous wastes, in the event that soil removal is ever performed outside of the SM Building. 
Soil removal has been performed where the other fwe SM Building samples were obtained, and where the 
sixteen WTS hillside samples were taken. These sons are currently in storage at Mound Plant. 

- 
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TABLE I 
TAL AND TCL CONSTITUENTS 

1. Aluminum 
2 Antimony . 
3. Arsenic 
4. Barium 
5. Beryllium 
6. Cadmium 
7. Calcium 
8. Chromlum (total) 
9. Cobalt 

10. Copper . 
11. Iron 
12. Lead 
13. Magneslum 
14. Manganese 
15. MefcUw 
16. Nlckel 
17. Potasslum 
18. Selenium 
19. Silver 
20. Sodium 
21. Thallium 
22. Vanadium 
23. Zinc 

TCLVolatile Organlcs 

1. Chloromethane 
2 Bromoethane 
3. Vinylchloride 
4. Chloroethm 
5. Methylene chloride 
6. Acetone 
7. CarbondisulfKk 

9. 1,l-Dichloroethano 
lo. l12-Dichloroethene (total) 
11. Chloroform 
12. 1,2-Dichloroethane 
13. 2-Butanone 
14. l,l,l-TrichlorOethane 
15. Carbon tetrachloride 
16. Vinylacetate 
17. Bromodichloromethanr 
18. l12-Dichloropropane 
19. 1,3-cls-Dichloropropene 
20. Trichlorwthene 
21. Dibromochloromethane 

23. Benzene 
24. lI3-trans-Dichloropropene 
25. Bromoform 
26. 4-Methyl-2-pentanone 
27 .2 -Mmom 
28. Tetrachloroethene 
29. Toluene 
30. 1 ,I ,2,2-Tetradlloroethane 
31. Chlorobenzene 
32 Ethylbenzonr 
33. SQTrne 
34. XyIrnor(r0tal) 

8. l,l-DichlorOeWft@ 

22. 1,1,2-TdchlorWth~~ 

TCL Semlvolatilr Organlcs 

1. Phenol 
2 bis(2Chloroethyl) ether 
3. 2Chlorophenol 
4. 1,3--MchIorobenzene 
5. 1,4-Dichlorobenzenr 
6. Benzylalcohd 
7. 1,2-Gichlorobenzane 
8. 2-Methylphend 
9. bls(2Chloroisopropyl) 

10. eMethylphenol 
11. N-Nitrosodl-ndipropyfamine 
12 Hexachloroethano 
13. Nitrobenzene 
14. lsophoronr 
15. 2-Nitrophenol 
16. 2.4-Dimethylphenol 
17. Benzolc acid 
18. bio(2-Chloroethoxy) methane 
19. 2.4-DicMorophenol 
20. 1,2.4-Trichlorobenzene 
21. Naphthalene 
22. CChloroaniline 
23. Hexachlorobutadiene 
24. CChloro-3methylphend 

@arachloro-metaaesoI) 
25. 2-Methylnaphthalene 
26. Hexachlorocyclopen-tadiene 
27. 2,4,&Trichlorophenol 
28. 2.4,S-Tdchlorophend 
29. 2-Chloronapthalana 
30. 2-NitroanilIna 
31. Dimethylphthalate 
32. Acenaphthylonr 
33. 2,bDinHrotduene 
34. 3-Nitroaniline 
35. Acenaphthene 
36. 2,CDinitrophonol 
37. Mtrophenol 
38. Diknzofurm 
39. 2.4-Dinltrotoluenr 
40. Diethylphthalate 
41. CChlorophenyl-phenp ether 
4 2  Fluoron. 
43. 4-Nitroaniline 
44. 4,6Dinitro-2-methyl-phenol 
45. Wiosodiphenylamine 
46. 4-Bromophenyl-phenyl-ether 

ether 

TCL Pertlcldes/PCBs 

1. alpha-BHC 

3. delta-BHC 
4. gamma-BHC (Undane) 
5. Heptachlor 
6. Aldrln 
7. Heptachlor epoxide 
8. Endosulfan1 
9. Dieldrin 

11. Endrin 
12 EndosulfanU 
13. 4,4'-DDD 
14. Endosulfan sulfate 
15. 4,4'9DT 
16. Methoxychlor 
17. Endrin ketone 
18. alphaChlofdane 
19. gamma-chlordane 
20. Toxaphene 
21. &&Or-1016 
22. Aroclor-1221 
23. Aroclor-1232 
24. &oclOr-1242 
25. &odor- 
26. Ardor-1254 
27. k&or-l2€0 

2 beta-BHC 

10. 4,4'-DDE 
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TABLE I 
TAL AND TCL CONSTITUENTS (CONTINUED) 

TCL Volatllr Organlct TCL SemlvolaZllr Organlcr 

47. Hexachlorobenzene 
48. Pentachlorophenol 
49. Phenanthrenr 
50. Anthracarm 

52. Fluoranthone 
53. Pyrena 
54. Butylbenzylphthalate 
55. 3,3'-Mchlorobenridine 
56. Beruo(a)anthracsne 
57. Chrysenr 
58. bis(2-Ethylhexyl) phthalate 
59. Di-noctylphthalate 
60. Benzo@)fluoranthena 
61. Bento(k)fluorantheno 
62. Benzo(a)pyrene 
63.. Indeno(i1!,3cd)pyrene 
64. Dibenz(aJ1)anthracene 
65. Benzo@,h,i)perylen@ 

51. M-n-butylphthalatr 

TCL Prstlcldec/PCBr 

4 



TABLE II 
TCLP CONSTITUENTS 

Compound 

benzene 
carbon tetrachloride 
chlordane 
chlorobenzene 
chloroform 
ocresd 
m-cresd 
pcresol 
1,4dichlorobenzene 
1,2dichloroethane 
1,i dichloroethene 
2,4dhitrotoluene 
heptachlor 
hexachlorobenzene 
hexachloro-l,3-butadiene 
hexachloroethane 
methyl ethyl ketone' 
nitrobenzene 
pentachlorophenol 
pyridine 
tetrachloroethene 
trichloroethene 
2,4,5-trichlorophend 
2,4,6-trichlorophend 
vinyl chloride 
arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 
endrin 
lindane 
methoxychlor 
toxaphene 
2,4-Db 
2,4,5-TP (silvex)' 

Regulatory Level (mg/L) 

0.5 
0.5 
0.03 
100.0 
6.0 
200.0 
200.0 
200.0 
7.5 . 
0.5 
0.7 
0.13 
0.008 
0.13 
0:5 
3.0 
200.0 
2.0 
100.0 
5.0 
0.7 
0.5 
400.0 
2.0 
0.2 
5.0 
100.0 
1 .o 
5.0 
5.0 
0.2 
1 .o 
5.0 
0.02 
0.4 
10.0 
0.5 
10.0 
1 .o 

'Methyl ethyl ketone is also known as 2-butanone. 
b2,4-D is also known as 2,4dichlorophenoxy acetic acM. 
c2,4,5-TP (silvex) is also known as 2,4,5-trichlorophenoxy propionic acid. 
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The first step in evaluating the data included the calculation of holding times in order to determine if the 
data are worthy of further attention (Tabfes 111 and IV). Bas& on these times, it was determlned that all 
holding times for the samples taken at the WTS hillside and 1:he SM Building met the current requirements 

of sw 846. 

In order to determine if the soils described above contain hazardous components, criteria were first 
established for the identification of positive results. These criteria are described blow. 

(3) 

(4) 

Analytes that are present above the detection lirnits and that meet one or more of the 
fdlowlng criteria. 

Common laboratory contaminants (toluene, methylene chloride, acetone, and the 
phthlate esters) that are present in a sample at greater than 10 times the 
corresponding blank value. (The CLP Statement of Work indicates that > 10 times the 
blank value must be considered a positive result) 

Other analytes present at greater than 5 times the corresponding blank value. (The 
CLP Statement of Work indicates that Phis is also considered a positive result.) 

Samples containing concentrations of any .of the TCLP constituents at gr&ter than 
the TCLP regulatory.levels when these levels are extrapolated to total analyte 
concentrations. (Thfs method Is described below.) 

The regulatory levels for.the TCLP constituents are given in Table II. For the eight metals included on the 
TCLP, these levels can be converted to total analyte per weight of soil (assuming 100% leachability) using 
the soil weight to leachate volume ratio (0.02 kg : 0.4 L) used by analytical laboratories and the following 
formula: 

TCLP reaulatorv level (ma/lJ X 0.4 L of leachate 
0.02 kg of SOU 

= total analvte (mg) 
soil (kg) 

Using the above formula on the TCLP regulatory levels rcasults in the following total concentrations of 
metals, which can be compared to the levels found using the TAL: 

arsenic-1 00 mg/kg; 

barium-2,OOO mg/kg; 

cadmium-20 mg/kg; 

chromium-1 00 mg/kg; 

lead-1 00 mg/kg; 

mercury4 mg/kg; 
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(MND11-) 
0063-ooo1 
0064-0001 
0065-0001 
0066-0001 
0067-0001 
0068-0001 

0069-0001 
0070-0001 
0071-0001 
0072-0001 
0073-0001 
0074-0001 
0075-0001 
0076-0001 
0077-0001 

vocs8 
analysis 

TABLE 111 
WTS HILLSIDE SAMPLES HOLDING TIMES (DAYS) 

14 
11 
7 
7 
7 
7 
7 
7 
11 
11 
7 
11 
7 

7 

11 

BNAs, pesticides/b BNAs, pesticjdesp Mercuryd 
PCBs extraction PCBs analysis analysis 

8 
8 

8 
8 
8 -  

8 

8 
8 
8 
8 .  

8 
8 

8 
8 
8 

23 
23 
23 
23 
23 
23 

23 
24 
26 
26 
23 
24 
24 
24 
24 

15 
15 * 

15 
15 
15 
15 
15. 
15 
16 
16 
15 

15 

16 
16 
16 

Other 
metals 

c180 

C180 
c180 
.<180 
c180 
C180 

c180 
C180 
C180 

. c180 
c180 
c180 
c180 
C180 
C180 

'SW 846 requires analysis for VOCs within 14 days of collection. 
bSW 846 required extraction for BNAs and pesticMes/PCBs within 14 days of collection. The time 
presented is the greater of the two (BNAs or pesticMes/PCBs). 

'SW 846 requires analysts for BNAs and pesticldes/PCBs within 40 days of extraction. The time presented 
is the greater of the two (BNAs or pesticIdes/PCBs). 

dSW 846 requires analysis for mercury within 26 days of collection. 
'SW 846 requires analysis for other metals within 180 days of collection. 
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(MND13-) 
0090-0001 
0091~001 
0092-0001 
0093-0001 
0094-0001 
0095-0001 
0095-0002 
0095-0003 
0095-0004 
0096-0001 
0096-0002 
0096-0003 
0097-0001 
0097-0002 
0097-0003 
0098-0001 
0098-0002 
0098-0003 

VOCS. 
analysis 

TABLE IV 
SM BUILDING SAMPLES HOLDING TIMES (DAYS) 

5 
5 
5 
5 
5 

12 
12 
12 
12 
12 

- 12 
12 
12 
12 
No results 
12 
11 
10 

BNAs, pesticides/b BNAs, pesticjdesp Mercuryd 
PCBs extraction PCt3s analysis analysis 

5 
5 
5 

5 
5 
12 
12 
12 
12 
12 
12 
12 
12 
12 
11 

12 
11 
No results 

23 
23 
23 
23 
23' 
18 
19 

19 . 
19 

19 

20 

20 

19 
19 
18 
18 
18 
- 

17 

17 

17 
17 
17 
4 
4 

4 
4 
4 

4 
4 
4 
4 
4 

3 
3 
2 

Other. 
metals 

'SW 846 requires analysis for VOCs within 14 days of collection. 
bSW 846 required extraction for BNAs and pestfcfdes/PCBs within 14 days of collection. The time 
presented is the greater of the two (BNAs or pesticldes/PCBs). 

'SW 846 requires analysis for BNAs and pesticides/PCBs within 40 days of extraction. The time presented 
is the greater of the two (BNAs or pesticfdes/PCBs). 

dSW 846 requires analysis for mercury within 26 days of collection. 
*SW 846 requires analysis for other metals within 180 days of collection. 



selenlum-20 mg/kg; 

silver-100 mg/kg. 

As shown In Table I, the TAL includes 23 metals. However, because the TCLP only Includes the eight 
metals listed above, only these metals will be addressed for the purpose of determining if the soils are 
hazardous due to the toxicity characteristic. 

Of the remaining TCLP constituents, only trichloroethene was reported above the detection Ilmits In the 
WTS hillside and SM Building area samples. The TCLP regulatory level for trichioroethene can also be 
extrapolated to a total analyte level using the same method used above for the eight metals and the son 
weight to leachate volume ratio used by the analytical laboratories (0.005 kg : 0.1 L): 

TCLP reaulatorv level (0.5 ma/L) X 0.10 L of leachate 
0.005 kg of soil 

= 10 mg/kg of trichloroethene. 

' 2.2. IDENTIFICATION OF POSITIVE SAMPLE RESULTS 

The analytical data from the WTS hillside and the SM Building were examined using the criteria given in 
section 2.1, The analytes that met any of the criieriia are considered to be positive results and are listed in 
Tables V (WTS hillside) or VI (SM Building area). In the 16 samples taken at the WTS hillside, the positive 
sample results include: 

- 1,1,1 -trichloroethane, a volatile organic chemical, at 11 rg/kg In one sample; 

- toluene, a volatile organic chemical, at 6 and 9 rg/kg In two samples; 

- pyrene, a semhrdatile organic chemical, at 2800 rg/kg in one sample; 

- bls(2-ethylhexyi)phthlate, a semivoiatiie organic chemical, at 4800 rg/kg In one 

- 4,4'-DDT, a pesticide, at 27 rg/kg In one sample; and 

sample; 

- 4,4'-DDE, a pestickle, at 54 rg/kg In one sample. 

In the 18 samples taken at the SM Building area, the positive sample results indude: 

- beta-BHC, a pesticide, at 26 pg/kg In one sample; 

- acetone, a volatile organic chemical, at 330 rg/kg In one sample; and 
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Sample 

MND11-0063-0001 
MND11-0064-0001 
MND114Cl65-0001 
MNDl1-0066-0001 
MND11-0067-0001 
MND11-0068-0001 
MNDll-0069-0001 
MND11-0070-0001 
MND11-0071-0001 
MNDll-0072-0001 
MND11-0073-0091 

MND11-0074-0001 
MND11-0075-0001 

MND11-0076-0001 
MND11-0077-0001 

TABLE V 
WTS HILLSIDE POSITIVE RESULTS' 

Analyte 

1,l.l -trichloroethane 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positiie results. 
toluene 
No positiie results. 
pyrene 
bis(2-ethyl h$i 

pht a e  
4,4'-DDT 

tduene 
beta-BHC 
No positive results. 
4,4'-DDE 

'Positive results are defined by the criteria present& in section 2.1 

Concentration 

54 P S / h  
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TABLE VI 
SM BUILDING POSITIVE RESULTS' 

Sample 

MND13-0090-0001 
MND13-0091-0001 

MND13-0092-0001 

MNDl3-0093-0001 
MND13-0094-0001 
MND13-0095-0001 
MND13-0095-0001 
MND13-0095-0002 
MND13-0095-0003 
MND13-0095-0004 
M N D 1 3 - T ) O ~ l  
MNDl3-0096-0002 
MND13-0096-0003 
MND13-0097-0001 
MND13-oO97-0002 
MND13-0097-0003 
MND13-0098-0001 
MND13-0098-0002 
MND13-0098-0003 

Analyte 

No positive results. 
No positive results. 
1,1,1 -trichloroethane 
acetone 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positive results. 
No positive resuk.  
No positive results. 
No positive results. 
No positive results. 

No positive results. 
No positive results. 
No positive results. 
Nopos'tive results. 

beta-BHC 

'Positive results are defined by the criteria presented in section 2.1 

Concentration 

19 figlhl 
330 rg/kg 



- 1,1,1-trichloroethane, a volatile organic chemical, at 19 pg/kg in one sample. 

The significance of these results is discussed In section 3. 

3. CONCLUSIONS 

The June, 1990 inspection at Mound Plant concluded that the soils from the WTS hillside and the SM 
Building area did not constitute RCRA listed hazardous wastes as defined In 40 CFR 261. Therefore, this 
evaluation of the sampling data has concentrated on determining if the soils are hazardous due to 
characteristics. Of the four characteristic,s (ignitability, reactivity, corrosivity, and toxiclty), only the toxicity 
characteristic was determined to be applicable to soils removed from the environmental conditions present 
in the two areas of concern at Mound Plant. 

As of September 29, 1990, determination of solid wastes as CISuardous due to the toxicity Characteristic will 
be based on the TCLP, which includes the 39 constituents given in TaMe 11. Of these 39, only nine were 
found above detection limits in the samples taken from the WTS hillside and the SM Building area. These 
nlne were trichloroethene, present at 21 pg/kg In one sample (MND13-0095-0004 from the SM Building 
area), and the eight metals (arsenlc, barium, cadmium, chromium, lead, mercury, selenium, and sliver), 
which were present in many of the samples. (Arsenic, mercury, selenium, and silver were not detectable in 
all samples.) Although additional TAL or TCL analytes did qualify as positiie results In one or two samples, 
they will not be considered here because they'are not included on the TCLP list and are not used in 
determining if the soils In question are hazardous due to the toxicity characteristic. 

Extrapolation of the TCLP regulatory levels (in mg/L) to total concentrations per weight of soil (In mg/kg), 
as described In section 2.1, resulted in the following total concentrations for these nine TCLP constituents: 

Constituent 

trichloroethene 
arsenic 
barium 
cadmium 
chromium I 

lead 
mercury 
selenium 
silver 

Total Concentratioii (ma/k& 

10 
100 
2,000 
201 
100 

4 
201 
1 CO 

1 ao 

Comparing the analytical data for the W S  hillside and SM Building area soil samples to the above 
concentrations reveals that all results are below the TCLP regulatory levels when these levels are converted 
to mg/kg of soil. it should be noted that using these total concentrations for comparison purposes to the 
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TAL/TCL data obtained is very conservative because it assumes that 100% of the compounds or chemicals 
present are leachable. Therefore, it is concluded that the WTS hillside soils and the SM-Building area soils 
do not qualify as hazardous or mixed wastes based on the toxicity characteristic. 
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-APPENDIX B 

INVENTORY OF D&D SOILS GENERATED BETWEEN APRIL 1 AND OCTOBER 31,1990 



WTS Hillside 

(WD Hill or WTS) 

t7 BX5U 
8u5 B r n  
6W 8x00 
405 sm 
606 sm 
697 8x90 
608 SX90 
609 8x00 
411 EX90 
614 8x90 
615 8x90 
616 8x90 
617 EX90 
616 0x90 
619 8x90 
620 8x90 
621 0x90 
622 Ex90 
623 5x90 
626 0x90 
6 8  BXPO 
628 BXW 
629 EX96 
630 0x96 
631 8x90 
632 8KW 
633 BX90 
6% EX90 
635 6x90 
636 WQtl 
637 6x90 
638 EX90 
639 BXW 
540 8x90 
641 BX90 
442 ax90 
643 RYW 
6u woo 
645 OXW 
646 EX00 
649 0x90 
651 0x93 
652 exw 
655 BXW 
656 BX90 
&? 8x90. 
LW BX90 
659 6x90 
660 6x90 
MI 6X90 
662 U r n  
66J 8x30 
aab BXW 

992 8x90 
594 8x90 
998 8K% 

1001 6x90 
1002 8x90 
io03 exw 
1004 6x90 
100s sxw 
1006 EX90 
1010 BXW 
1011 ax90 
1012 EXYO 
1013 8x00 
1014 B X M  
1015 BX% 
1016 BX90 
I029 6x90 

1034 6x90 
1035 6x90 
1036 8X5Q 
1037 8x90 
1038 EX96 
1039 8x90 
tow) Bxod 
1041 sw90 
1m urn 
t u  WXOO 
lo65 Ox90 
1o.u ax90 

1049 Bm 
1050 BX90 
1051 8x90 
1052 6x90 
1053 BX?O 
10% ax90 

lw4 Ex90 
1-5 aXW 
1m ex90 
1071 w(90 

lrn Etw 
I073 6x90 
107i 6x90 
r'W6 BX90 
1079 8x90 
loso BXPO 
lo83 B%90 
1085 6x90 
1066 SKW 
1088 BK90 
1089 BKOO 

io30 B X ~ O  

1447 em 

tar ex90 

lo90 EX00 
1091 Bxm 
lo92 ox90 
lo94 Bxm 
10% E90 
lo97 By90 
1098 9x90 
lo99 8x90 
1100 6x90 
1107 SX90 
1108 sxm 
1109 BX90 
1110 0x90 
1111 BXSQ 
1112 BXW 
1113 BXPO 
1111 Bxob 
1115 8x90 
1116 fi90 
1117 nx00 
1122 Dxpo 
tl23 OxPC) 

112.5 BX90 
1125 pyoo 
1126 ex90 
1127 em 
1128 BXPO 
11m 8x90 . - 
1130 W . 
1132 8x30 
tl33 8x90 
11% m9Q 
1135 Sxpo 
11% Em0 
11J7 6x90 
11% ax#) 
11% aJC90 
1140 Bxw 
1161 BXW 
1142 Bxpo 
1143 a90 
11b4 6Xa 
1165 ax90 
1147 6x90 
llC9 0x90 
l lS0  ax90 
1151 8X9Q 
1159 SX% 
1160 BXW 
1161 8x90 
llf52 llxw 
1163 ex90 
1165 pxpo 

1167 6x90 
1110 8x90 
1171 BX90 
1174 6x90 
1175 BXM 
1176 6x91) 
1179 BXW 
11% BX90 
1185 Urn 
1186 BY90 
1188 BYM 
I189 BY96 
1191 BYGO 
1198 RX95 
12Lo 6yoo 
t 2 M  0x90 
1243 8x90 
1327 DXW 

1341 8x00 
132s em 

m:! BX90 
$343 6x30 
1346 !3WO 
1348 3x33 
1350 0x90 
I351 8x90 
1352 W90 
1353 8x90 
1378 8x90 
1- 5x90 

G I 0  axq0 



WTS-PP Hillside 

626 EX90 
627 BX90 



SM Building Annex Foundation and Soils 

(SM FDT) 

1008 6x96 
1 0 2  6x90 
1624 ex96 
1026 8x90 
1028 EX% 
1031 9x90 
1032 8x90 
1033 BX90 
t048 6x99 
1054 6x96 
1055 EX90 
1lK8 6x90 
IOS9 EXW 
10% ex90 

1075 8x90 
1077 B f l o  
1078 a 9 0  
1084 8x90 
1093 BX90 
1095 6x90 
1105 Up0 
1106 6x90 
1152 EX90 
1153 MOO 
1154 BX90 
1155 8x90 
1156 6x90 
1157 BX90 
1158 BXW 
1164 B X N  
1169 8iW 
1173 BX96 
1177 Ex90 
1118 6x90 
1180 BX90 
1182 5x90 

1190 8x90 
1192 EX90 
1193 8x90 
1194 BXGO 
1195 UXOO 
f ig4 LX96 
7 7 9 9  sxoo 
.I200 0x90 
t210 sxm 
1215 BX96  
1214 6x90 
1215 8X9D 
1216 6x90 
1217 DX90 
1218 6x90 

1069 a n a  

1187 6x90 

1219 6x90 
1222 ex90 
1223 8x90 
1229 8x90 
1231 8x90 
1233 8x00 
I234 BXPO 
1236 BX90 
1237 BX96 
1235 9x90 
1233 6x00 
I245 EX90 
1246 U90 
1247 9x96 
1248 5x90 
1249 8x90 
1250 8x90 
125t Moo 
1252 ax90 
1253 BX90 
12% 0x90 

1256 6x90 
1257 EX90 
1258 6x90 
1259 BXW 
1260 BxM 
1261 BX90 
1262 BXW 
1264 BX90 
1265 8x90 

1267 BXW 
1269 BX90 
1269 BXQd 
1276 BX90 
1271 BY90 
1272 UXQO 
r 2 n  8x00 
1271 0x90 
1275 nxoO 
1376 OXO0 
1277 exw 
1278 8x90 
1279 8x90 
1280 em 
1281 8x90 
1282 expo 
1983 0x90 
1264 BXOO 
1,285 EX90 
1 2 M  EX90 

1255 8x90 

1266 exgo 

1287 ex90 
1288 B m  
1289 ex90 
1290 Expo 
1291 6x90 
1293 BX90 
I290 BX90 
1295 3x90 
12% Bxw 
1297 expo 
1298 BXM 
1299 8x90 
1530 ax00 
1301 BXPO 
1302 Bxpo 
1303 BXPO 
1304 0x90 
1% Bww 
1306 ax00 
1307 BXM 
1308 8x90 
1309 BX90 
1310 EXW 
1311 8x94 
1312 8x00 
1313 8x90 
1314 BX90 
1315 B X M  
1316 axQd 
1317 BXod 

* 1319 W90 
1320 a90 
1321 P%W 
1322 DXQO 
1323 sxoo 
lfu DXCO 
132s nxgo 

1318 EXM 

1326 B X 9 0  
1329 8x90 
1330 Bx90 
t331 e m  
1332 EX90 
1333 6x90 
1334 BxPO 
1 S S  BX90 
13% bK96 
1337 am 
1356 UXPO 
1 8 9  Ex90 
134s Exw 
1367 8x90 

lg9 SXOO 
1357 6x90 
1359 BXWI 
1360 woo 
1361 6x00 
1362 SX90 
1363 8x90 
1365 8x90 
1366 6x90 
1367 BKW 
1368 BXW 
1369 BXW 
1370 5x90 
1371 BXW 
13R 8290 

1379 BXPO 
1381 6x90 
1w 0x90 
1383 BXW 
1384 Bx9a 
1385 BXM. 
1386 0xob 
1387 BXPQ 
1388 By90 
1389 exQ0 
1390 8x90 
3341 Rwpo 
1392 LYQO 
1393 8x96 

. 13(14wxoo 
13% PXOO 
1308 BXPO 
13pP 9x90 
!coo ex99 
1401 6x90 
1403 0x90 
1405 8x90 
isw 8x90 
M O P  6%90 

tcoo 6x90 
io10 ex#r 

1411 BXW 
1415 BXW 
1416 0x90 
1420 BXW 
1421 8x90 
1422 8x00 
1424 8XW 
1425 0x90 
1426 Bxoo 

1377 6x90 

1408 ,w 

1411 mu 



1489 8x90 
'1490 8x00 
1631 6x90 
1493 bxpo 
1494 6x00 
1493 EX% 
149T 0m 
1498 6m 
1499 BXRl 
1sw E r n  
150'1 EXW 
1502 BX90 
lSU3 urn 
1504 6!@0 
1 S S  BX9D 
1506 CX90 
1507 8x90 
1510 8x93 
1515 0x90 
IUD 8xw 
1521 Bxw 
1525 a90 
1527 BX90 

. 1n1 BXW 
1532 WQ 
1533 8x90 
1634 EXPO 
1535 WPO 
1516 6x90 
1537 8x90 
1538 5x90 
1539 BKW 
1550 8x94 
1561 8x90 
lU2 6x90 
1544 BX90 
1550 8xw 
1552 6XW 
1553 BX90 

1555 EX90 
1556 8YW 
1557 WPQ 

1559 8XW 
1560 8x90 
1562 EX90 . 
t m  axw 
15% 8x00 
1565 EXSIQ 

i s s l  exod 

15% e m  

1566 EX#) 
1567 BXW 
1568 EXFQ 
156V 8x90 
1570 EXPO 
1571 8xw 
1572 BXOO 
15W 8x90 
1583 Bxpo 
1584 8x90 
1585 Bm 
1586 6x911 
1587 8x90 
1588 6x90 
1590 8x90 
1592 8kW 
t595 8x90 
1296 Em 
1598 8x90 
1600 expo. 

* fR'.-l 

SM Building Annex Foundation and Soils 

(continued) 



952 8x90 
954 6x93 
956 BX90 
958 8x90 
959 8X9Q 
961 8x90 
9 8  6x90 
991 8x91) 
993 8x90 

IOO? 8x90 
1009 BX90 
1017 8x94 
1018 BXbO 
1019 6x90 
1020 6x90 
1021 8x90 

* 1022 ex90 
1 0 3  ex00 
1027 BX90 
1060 6x90 
1061 BX90 
1052 8x90 
1063 8x90 
1566 6x90 
IC67 8x90 
1101 9x90 
1102 6x90 
1103 BK90 
1104 SXM 

1119 0x90 

1121 BXQO 
t131 EX90 
1146 9x90 

ilia eym 

1120 9x96 

w a  a x m  
1183 ex90 
119? 8x96 

SM Building Near Tanks 

(SM 1) 



SM Building Near Tanks 

(Bldg 38, Room I) 



APPENDIX C 

STANDARD OPERATING PROCEDURES 

' 



STANDARD OPERATING PROCEDURE 1.3 

SAMPLE CONTROL AND DOCUMENTATION 

1. PURPOSE 
* To define the steps necessary for sample control and identification, data recording, and 

chain-of-custody documentation. 

2, DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) contains specific details about the 
procedures and equipment for this SOP. Refer to the FSP or WP fo r  the type of samples 
to be collected and the destination of the collected samples. Collection and measurement 
of samples and the documentation of data will be performed as described in specific 
SOPS. 

This SOP describes the methodology of sample control and documentation for  all projects. 
Sample control and documentation are  necessary to ensure the defensibility of data and to 
verify the quality and quantity of work performed in the field. Accountable documents 
include logbooks, data collection forms, correspondence, sample labels or tags, chain-of- 
custody reports, photographs, and analytical records. Waterproof black ink must be used 
in recording all data in documents bearing seriai numbers. 

The logbooks are under the supervision of the quality control officer. There may be 
several logbooks; for  example, there may be a separate logbook for field activities, one for 
samples, and one for instruments. The quality control officer numbers the logbooks and 
assigns them to individuals designated for  specific tasks of the project. All information 
pertinent to a field activity must be entered into a logbook. A record of uncompleted 
work is kept in a logbook. All project logbooks are turned over to the document control 
officer a t  the end of each work period and to a central f i le at  the end of the field 
activity. 

AI1 logbooks are  numbered and bound, and the pages are  numbered. Waterproof black ink 
is used for recording all data. Logbook pages should never be removed, and no data 
should removed. To change an  incorrect entry, the individual draws a line through the 
entry, writes the change above the entry, dates and initials the change. If anyone other 
than the person to whom the logbook is assigned makes an entry, that person dates and 
signs the entry. 

Recoid all information pertinent to the sampling activity (for example, date, site, ID 
number, and location) in the logbook. Note the field conditions, weather conditions, and 
any unusual circumstances. Notes should be as descriptive and inclusive as possible. A 
person reading the entries should be able to reconstruct the sampling situation from the , 
recorded information. Language should be objective, factual, and free of pers.ona1 . 
feelings and inappropriate terminology. - 

Mound Plant ER Program SOPS Revision 0 SOP 1.3 
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3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of the SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for  specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are  listed below. 

SOP No. 

1.1 

1.4 

I .s 

SOP Title 

General Instructions for  Field Personnel 

Sample Containers and Preservation 
' 

Guide to the Handling, Packaging, and Shipping of 
Samples 

3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and SOPs listed in  Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission fo r  property access. 

D. Assemble the equipment and supplies listed in  Appendix 5.1. Ensure the proper 
operation of all sampling equipment. 

E. Notify the analytical laboratory of samRle types, the number of samples, and the 
approximate arrival date. 

F. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the Q A  officer. 

B. 

C. 

Record results of the equipment check in the logbook. 

Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX T O  SOPs). 

D. Consult the ER Program data administrator for  a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
.data forms. 
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3.2.3. Field 

Field preparation requires organizing sample bottles, sample labels, and documentation in 
an orderly, systematic manner that promotes consistency and traceability of all data. 
Appropria re items should be completed before a sample is collected. 

A. Record all pertinent information (for example, date, site, ID number, and 
location) i n  the logbook. Note field conditions, unusual circumstances, and 
weather conditions. 

B. Fill out information on the sample identification label and attach the label to a 
sample bottle. 

C. Complete initial information required on data collection forms. 

3.3. Operation 

3.3.1. Lopbook 

Enter all information pertinent to a field activity in a bound logbook with consecutively 
numbered pages. Enter information that does not require data entry into the logbook. If 
noi included on a data  collection form, entries in the logbook should include at least the 
information listed below. 

- Date and  time of entry 

- Purpose of sampling 

- Name and address of field contact 

- Site identification 

- Type of process producing waste (if known) 

- Type of sample (soil, water, sediment, etc.) 

- Sample identifier and size of sample taken 

TvDe 0 f analysis reauested 

- Description of sampling point or location number 

- - Date and  time for collection of sample 

- 
- 

Collector's sample identification number(s) and/or name 

References of the sampling site (like maps or photographs) 

- Field observations and sampling locations 

- Associated field measurements 

- Method of sample collection, preservation techniques, and  any deviations or 
anomalies noted 
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- Transfer of a logbook to individuals designated for  specific tasks of the 
project 

- Any uncompleted work 

For water samDles. the TEGD suggests the followinp additional information, 

Presence of immiscible lavers and detection method - 
t 

- Sample distribution and transDorter 

Collection method for  immiscible lavers 

- Climatic conditions inctudinp air  temu 

- Internal temDerature of field and ShiDDinE container 

Because sampling situations vary widely, make notes as descriptive and inclusive as pos- 
sible. A person reading the entries should be able to reconstruct the sampling situation 
from the recorded information. Use language that is objective, factual, and free of 
personal feelings or any other inappropriate terminology. If anyone other than the person 
to whom the fogbook was assigned makes an entry, he/she should date and sign the entry. 
Never remove logbook pages. If a mistake is made, draw a single line through the 
mistake, write the new information above the line, and date and initial the change. 

3.3.2. PhotoeraDhs 

Photographs provide the most accurate record of the field worker’s observations. They 
can be significant during future  inspections, informal meetings, and hearings. A pho- 
tograph must be documented to be a valid representation of an existing situation. For 
each photograph taken, record the items listed below in the logbook and on the back of 
each processed photograph. 

- Date and time 

Signature of photographer 

Name and identification number of site 

Type of camera, lens, f-stop, shutter speed, and film used 

General direction faced and description of the subject 

~ i s t a n c e  from photographer to object 

Location a t  the site 

Sequential number of photograph and the roil number 

Any remarks about the contents of a photograph could jeopardize its value as Iegal 
evidence, so limit comments to the photograph’s location. Photographs should be taken 
with a perspective similar to that afforded by the naked eye. Telephoto or wide-angle 
shots cannot be used in enforcement proceedings. 
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3.3.3. SamDle Labels 

Use soil and water sample identification labels to tag or label sample containers. Seal 
each sample immediately after i t  is collected and labeled with waterproof black ink. 
Label tags may be filled out before collection to minimize the handling of the sample 
containers. Appendix 5.1, SoiI SampIe and Water Sample Identification Labels, provides 
examples of the common sample labels to be used. Instructions for completing the labels 
are  included in Appendix 1.3, Data Form CompIetion. 

When appropriate, use an  etching tool to mark sample containers in the field, rather than 
immediately applying a sample label or tag. This avoids possible label contamination 
problems and subsequent decontamination diffi'culties. In this case, write the data 
intended for  the sample label in the logbook and transcribe them onto the label after the 
sample containers have been decontaminated. 

Firmly attach the labels to the sample containers. The containers must be dry enough for 
gummed labels to be securely attached. 

3.3.4. SamDIe Collection and Inventory 

The number of persons involved in collecting and handling samples should be kept to a 
minimum. Use the guidelines established in this SOP and SOP 1.5, Guide to the HandIing, 
Packaging, and Shipping of Samples. Complete data collection forms a t  the time the 
sample is collected and have the sample collector(s) sign or initial them. Include the-date 
and time. On liquid containers, mark the liquid level with waterproof black ink. This 
requirement is not necessary for completely filled volatile organics analysis (VOA) septum 
vials. If the volume received by the laboratory is different than when Collected,'the sam- 
ple container may have leaked, been tampered with, or spilled hazardous materials. Use 
the Custody Transfer Record/Lab Work Request form, Appendix 5.2, to inventory all 
samples collected in the field. Instructions for the form are in Appendix 5.3, Data Form 
Completion. 

. 

3.3.5. Chain of Custody 

A. Objectives 

The primary objective of the chain-of-custody procedure is to create an accurate 
written record that can be used to trace the possession and handIing of the 
sample from the moment of its collection through analysis and introduction as 
evidence. A sample is in someone's custody when one of the criteria listed below 
has been satisfied: 

1. The sample is in one's actual possession. . 

2. The sample is in one's view after being in one's physical possession. 

3. The sample is in one's physical possession and is then locked up so that no 
one can tamper with it. 

4. The sample is kept in a secured area that is restricted to authorized 
personnel. 

B. Transfer of Custody and Shipment 
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When transferring the samples, the transferee should sign and record the date and 
time on the Custody Transfer Record/Lab Work Request form. Custody transfers 
made to a sample custodian in the field should account for each sample, although 
samples may be transferred as a group. Every person who takes custody should 
fi l l  in the appropriate section of the Custody Transfer Record/Lab Work Request 
form. To reduce the number of custody records, minimize the number of cus- 
todians in the chain of possession. 

The field custodian is responsible for properly packaging and dispatching samples 
to the appropriate laboratory. This responsibility includes filling out, dating, and 
signing the appropriate portion of the Cu!jtody Transfer Record/Lab Work 
Request form. The chain-of-custodv form is then Dlaced in a sea led Plastic bag 
and taved to t he inside of the cooler lid. where it is immediatelv visible when the 
Fooler is oDe ned. S inned and dated chain-of-custodv seals are also Dlaced on the 
SamDIe container lids to detect sa mDle t a m o e r i i s  

In Peneral. Dackaginv of environmental s a i l  
placement of samDle containers in zio-lock- Dlastic baPs to reduce the chance of 
both breakage and release of samde if breakaBt does oc cur. and Dlacement of t he  
bagged samDle containers in a cooler containinv sufficient vermiculite to Drevent 
breakage and to absorb anv material that leaks. For water samDles in 4L amber 

.glass co ntainers. the samdes will be wramed in "bubble wraD" to Drevent 
breakage. Tcc or  blue ice is used to maintain samDle temberatures a t  4°C. If ice I 
is used. i t  must be do uble-bagged in ziD-lock bans. ExDerience has shown that  
fullv 1/4 to 1/3 of the coo ler volume must be ice. Dackacred around and  over the 
SamDle containers. to maintain temDeratures a( 4"C, 

Send all packages to the laboratory with the chain-of-custody record and other 
pertinent forms. Retain a copy of these forms a t  the originating office (either 
carbon or photocopy). Register mailed packages with a return receipt requested. 
For packages sent by common carrier, retain receipts as part of the permanent 
chain-of-custody documentation. Pack samples so that they do not break in 
shipment. Seal the cooler with chain-of-custodv seals so that anv tampering can 
be readilv detected. SOP 1.5, Guide to the Handling, Packaging, and Shipping of 
Samples, describes these procedures in detail. 

3.4. Postoperation 

3.4.1. Field 

A., Verify that  all sample bottles have been correctly identified and labels have all 
~ 

necessary information (location, time, and date). 

B. Cross-check filled sample bottles in possession against those recorded in the 
logbook. Maintain custody of filled sample bottles by keeping them in actual 
possession, within view, locked or sealed up to prevent tampering, or bringing 
them into a secure area. 

C. Prepare samples for  transport according to SOP 1.3, Sample Control and 
Documentation; SOP 1.4, Sample Containers and Preservation; and SOP 1.5, Guide 
to Handling, Packaging, and Shipping of Samples. 
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3.4.2. Documentation 

A. Record data and any uncompleted work in the logbook. 

B. Complete logbook entries, verify the accuracy of entries, and sign/initial a l l  
pages. 

C. Document the chain of custody on the Custody Transfer Record/Lab Work 
Request form. 

D. Review data collection forms for  completeness. 

3.4.3. Office 

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace a11 broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

Contact the analytical *laboratory to ensure that samples arrived safely and 
instructions for sample analyses a re  clearly understood. 

C. 

4. SOURCE 

EPA. 1986. "RCRA Groundrwater Monitoring Technical Enforcement Guidance 
Document." U.S. Environmental Protection Agency document. Washington, D.C.: 
U.S. Government Printing Office. 

5.  APPENDIXES 

5.1. Soil Sample and Water Sample Identification Labels 

5.2. Custody Transfer Record/Lab Work Request Form 

5.3. Data Form Completion 
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SOIL SAMPLE IDENTIFICATION LABEL 
FACILITY COO€ LOCATION ID 
SAMPLE 10 LOG DATE, 
LAB CODE LOG TIME - 
SAMPLER LOGGER COOE 
SAMPLE DEPTH INTERVAL FROM OATUM 

BEGINNING DEPTH (FT FROM DATUM) 

. 
ANALYSIS REOUESTEO 
COMMENTS 

ENOING OEPTH (FT FROM DATUM) - 

SSL-132 

WATER SAMPLE IDENTIFICATIOW U Q E L  

FACILIW COOE LOCATION 10- 

Y Y R t  IO ;OG OAT€- 

un CODE LOG TIME - 
S U R E R  LOGGER COOE- 

ANALISIS REOUESTEO 

PRESERVATION UETWOO 

COYUENIS 

WSL-133 
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M 
?J 

Custody Transfer RecordILab Work Request 
WESTON Anrlyticr 
U s e  Only 
Samples Were: 
1 Shipped or Hand. 

NOTES: 

2 Ambienl M Chilled 
NOTES 

3 Received Broken! 

Delivered 

Leaking (Improperly 
Sealed) 
Y N 

NOTES: 

4 Properly Presorved 
Y N 

NOTES: 

5 Received Wilhin 
Holding Timer 
Y N 

NOTES: 

COC Tape Was: 
I Present on Outer 

2 Unbroken on Ouler 

3 Present on Sample 

4 Unbroken on Sample 
NOTES: 

Package Y N 

Rackage Y N 

Y N  

Y h  
wmx: W -  DS - DNm Mldr Spocid Instructions: 
9-MI 0.  a1 M - Drum Llquld. 
SE - 5.dlmml A - Alr F - Flrh 

COC Record Was: 
1 Presenl Upon Receipt 

olSatnphts Y N 
Disaepanaes Belwtten 
S a q l e  Labels and COC 
Record? Y N  
NOTES: 

II 
I! 

I 1 1 5  RFW 21 -2 1 -00 llA.5/88 



APPENDIX 5.3 

DATA FORM COMPLETION 

Use a pen with black ink that is not water soluble (not a felt-tip pen). Make an entry in 
each blank. Where there is no data entry, enter UNK for  Unknown, NA for Not 
Applicable, or ND for  Not Done. If any procedure was not performed as prescribed, give 
the reason for the change or omission on the form. To change a n  entry, draw a single 
line through it, add the correct information above it, and initial the change. 

SOIL SAMPLE IDENTIFICATION LABEL 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Facility Code. Five-character code abbreviating the facility 'name where 
program activity is being conducted. The first  three characters indicate the 
faciIity, and the remaining two numbers designate the specific site within the 
facility. 

Sample ID. Four-digit number assigned to ensure that data collected retains 
uniqueness from other data collected a t  the same location ID. 

Lab Code. Three-character code identifying the company responsible for 
performing the analysis of water, soil, biota, and air samples. 

Sampler. Name of person(s) collecting sample. 

Location ID. Four-character code assigned setwentially to ea,ch borehole, test 
pit, or surface location where chemical, biological, radiological, and other 
measurements a re  taken. 

Log Date. The date  the information recorded on the label was obtained in 
the format DD-MMM-YY (01-JAN-88). 

Log Time. The time the sample was collected (HHMM). 

Logger Code. Three-character or four-character code identifying the 
company responsible for collecting the information recorded on the form. 

SampIe Depth Interval from Datum: 

a. Beginning Depth (Ft From Datum). 
the top of the sampling interval in the format of feet  and tenths of feet. 

Depth from the ground surface to 

b. Ending Depth (Ft From Datum). Dlepth from the ground surface to the 
bottom of the sampling interval in the format of feet and tenths of feet. 

10. Analysis Requested. Type of analysis requested. 

11. Comments. Any additional information. 
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APPENDIX 5.3, Continued 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

WATER SAMPLE IDENTIFICATION LABEL FORM 

Facility Code. Five-character code abbreviating the facility name where 
program activity is being conducted. The  first three characters indicate the 
facility, and the remaining two numbers designate the specific site within the 
facility. 

Sample ID. Four-digit number assigned to ensure that data collected retains 
uniqueness from other data collected at the same location ID. 

Lab Code. 
performing the analysis. 

Three-character code identifying the laboratory responsible for  

Sampler. Name of person(s) collecting sample. 

Location ID. Four-character code assigned sequentially to each borehole, test 
pit, or surface location where chemical, biological radiological, and other 
measurements are taken. 

Log Date. The date the information recorded on the form was obtained in  
the format DD-MMM-YY (01-JAN-88). 

Log Time. Time the sample was collected (HH:MM). 

Logger Code. Three-character or four-character code identifying the 
company responsible for  collecting the information recorded on the form. 

Analysis Requested. Type of analysis requested from the laboratory. 

Preservation Method. Type of preservative used. 

Comments. Any additional information. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

APPENDIX 5.3, Continued 

CUSTODY TRANSFER/LAB WORK REQUEST FORM 

Received By. Completed by lab. 

Date. Completed by lab. 

Assigned To. Completed by lab. 

Client. Client name. 

Client Contact. WESTON person who will be laboratory contact. 

Phone. Phone number of WESTON contact. 

RFW Contact. Laboratory contact. 

Date Due. Date analysis is due from the laboratory. 

Project Number. Project number under which work is billed. 

10. Sample No. Completed by laboratory. 

11. Client ID No. Three-part identifier consisting of facility code, location ID, 
and sample ID and  separated by dashcs (for example, KCPOI-01-01 and 
PXT02-0002-000 1). See the ER Program data administrator for conventions 
to identify field quality control samples. 

12. Description. Any descriptive information about the sample. 

13. Matrix. 

14. Date Coilected. 

15. Container/Preservative. Container size and type (500-mi glass). 

16. Analysis Requested. 

Matrix type for  sample; see valid matrix codes on lower half of 

Date the sample was collected in the format DD-h4MM-YY 

form. 

(01-JAN-88). 

The type of analysis requested for  each sample. -The  
coIumn heading indicating the type. 

PCB=Polychorinated Biphenyl 

HE=High Explosive 

HSL=Hazardous Substance List 

EPTOX=Extraction Procedure Toxicity 

VOA=Volatile Organic Analysis 
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APPENDIX 5.3, Concluded 

CUSTODY TRANSFER/LAB WORK REQUEST FORM 

BNA=Base Neutral Acid 

TCLD=Toxic Characterization Leach Procedure 

PEST=Pesticides 

MAJ=Major Cation/Anion 

17. Matrix. Valid matrix codes. 

18. Special Instructions. Any special instructions. 

19. Items/Reason. The reason the custody is transferred for all or selected items 

20. Relinquished By. Signature of person sending samples. 

of the shipment. 

21. Received By. Person or (shipping company) who received samples. 

22. Date. Date sample is sent. 

23. Time. Time sample is sent. 
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STANDARD OPERATING PROCEDURE 1.5 

GUIDE TO THE HANDLING, PACKAGING, AND SHIPPING OF SAMPLES 

1. PURPOSE 

To provide a general guide for  packaging and shipping samples of environmental and  
hazardous materials to the laboratory. In addition, instructions are provided to select the 
correct category for  packaging and shipping samples of unknown contents. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides 'information concerning the 
scope and details of a specific operation. Refer to the FSP or WP for the type of samples 
to be collected and the destination for the samples. This SOP describes the procedures 
used by the ER Program technical assistance subcontractor when handling, packaging, and 
shipping samples. Other procedures or requirements used by installation subcontractors 
must conform to this SOP. The transportation of samples must protect the integrity of the 
sample and prevent any detrimental effects from the potentially hazardous nature of the 
samples. 

- 

Samples collected a t  a site are- classified as environmental or hazardous material samples. 
In. general, environmental samples are collected .from streams, farm ponds, small lakes, 
wells, and offsite soils that  are  not expected to be contaminated with hazardous materials. 
Samples of onsite soils or water and materials collected from drums, bulk storage tanks, 
obviously contaminated ponds, impoundments, lagoons, pools, and leachates from 
hazardous waste sites a re  considered samples of hazardous materials. A distinction must 
be made between the two types of samples for  two reasons. 

1. The appropriate Department of Transportation (DOT) or International Air 
Transport Association (IATA) procedures for  the transportation of samples 
must be determined. If there is any doubt, a sample should be considered 
hazardous and  shipped accordingly. 

2. The health and safety of laboratory personnel receiving samples must be 
protected. Special precautions are used a t  laboratories when samples that are  
not environmental are received. 

Hazardous materials defined by the transportation regulations contained in 49 CFR 
(Subchapter C, Part 171) or the current edition of IATA regulations for dangerous goods 
(Sections 3 and 4) should be shipped only by the method of transportation specified in 
these regulations. Overnight shipments by air  (Federal Express, for example) are 
governed by the IATA regulations. Transportation of hazardous materials exclusively by 
surface route is governed by the requirements of 49 CFR. This operating practice ensures 
compliance with the appropriate regulations and a t  times requires the implementation of 
packaging instructions that are  more conservative and stringent than those required by 
regulation. Employees should be aware that regulatory bodies with jurisdiction have the 
authority to levy substantial fines and penalties to violators. Failure on the part of any 
employee to follow the requirements of these procedures is cause for  disciplinary action, 
including discharge. 
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This SOP provides general guidance for  packaging, marking, labeling, and shipping 
samples of environmental and hazardous materials and should not be misconstrued as the 
equivalent of or replacement for  the DOT or IATA regulations. When shipping any 
potentially hazardous samples, the DOT regulations (49 CFR 171-178) and IATA 
regulations must be followed. This SOP should be used in conjunction with DOT and 
IATA regulations and advice from the freight carrier to ensure that all regulations 
governing transportation are being followed. 

Any. questions about the instructions for  shipping environmental samples or hazardous 
materials in  this SOP should be directed to the subcontractor’s health and safety officer, 
who provides technical assistance to the ER Program. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, SOPs 1.1-1.10 must be reviewed. These SOPs contain information 
on the performance of field activities. They should be consulted for specific information 
on equipment and supplies; sample collection, preservation, packaging, and shipping; 
decontamination procedures; and documentation requirements. Procedures directly 
associated with this SOP are listed below. 

SOP No. SOP Title 

1.1 

1.3 Sample Control and Docunientation 

General Instru2tions for  Field Personnel 

1.4 Sample Containers and Preservation 

1.6 General Equipment Decontamination 

3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and SOPs listed in Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for  property access. 

D. Notify the analytical laboratory of sample types, the number of samples, and the 
approximate arrival date. 

E. Contact the carrier that will transport samples to obtain information on 
regulations and specifications. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. Obtain a sufficient number of the appropriate ER Program data collection forms 
(see INDEX TO SOPs). 
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C. Consult the ER Program data administrator for a current list of information 
management codes, location IDS, and sample numbers used in the completion of 
data forms. 

3.3. Operation 

Procedures for shipping samples under DOT and IATA regulations are  provided in  
*Appendixes 5.1 through 5.4. The following step-by-step procedure will ensure that all 
applicable requirements for  classifying, packing, parking, labeling, and documenting 
samples can be met. 

A. Determine the correct technical name or composition of substances that might be 
in the samples. Check to see if the substance is forbidden on aircraft. Section 1 
of the IATA regulations for  dangerous goods contains a list of the substances that 
cannot be transported by air. 

. B. All samples must be transported by cargo aircraft  or land transport. See 
Appendixes 5.1 through 5.4 for  the appropriate DOT and IATA requirements. 

C. Consult the DOT or IATA references to select the appropriate shipping container 
and packing material. 

D. Prepare the consignment according to relevant requirements. 

I E. Ensure that all appropriate markings are printed on the packages and. labels are 
attached. 

F. Make any appropriate advance arrangements with the carrier and obtain current 
information about regulations and specifications that might affect the shipment. 

G. Prepare the cargo airbill, complete, and sign the appropriate declarations for 
transporting dangerous goods. 

H. Deliver the shipment to the local office of the freight carrier or arrange for  a 
pickup a t  the site. Do not seal the container until the freight carrier is satisfied 
that the internal packaging meets all applicable regulations. 

I. Ensure that all chain-of-custody procedures are observed. The copy of the bill of 
lading form will be retained as evidence of the chain-of-custody transfer. 

3.4. Postoperation 

3.4.1. Field 

A. When transferring the samples, have the transferee sign and record the date and 
5 time on the Custody Transfer Record/Lab Work Request form (see SOP 1.3, 

Sample Control and Documentation). Custody transfers made to a sample 
custodian in the field should account for  each sample, although samples may be 
transferred as a group. Every person who takes custody should fill in the 
appropriate section of the Custody Transfer Record/Lab Work Request form. 
Minimize the time of possession. 

B. The field custodian is responsible for properly packaging and dispatching samples 
to the appropriate laboratory. This responsibility includes completing, dating, 
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. and signing the appropriate portion of the Custody Transfer Record/Lab Work 
Request form. When samples of hazardous materials are. shipped to a laboratory, 
provide advance notice. 

Verify that all sample bottles have been correctly identified and labels include 
necessary information (for example, location, time, and date). 

C. 

3.4.2. Documentation 

A. Complete logbook entries, verify the accuracy of entiies, and sign/initial all 
pages. 

B. As in any  other activity that may be used to support litigation, regulatory 
agencies must be able to provide the chain of possession and custody of any  
samples that are offered for  evidence or that form the basis of analytical test 
results introduced as evidence. Written procedures must be available and 
followed whenever sampIes for evidence a re  collected, transferred, stored, 
analyzed, or destroyed. The primary objective of these procedures is to create an  
accurate, written record that can be used to trace the possession and handling of 
the sample from the moment of its collection through analysis and the 
introduction as evidence. 

A sample is in someone's custody under any o f  the conditions listed below. 

- I t  is in one's actual possession. 

- It is in one's view (after being in  one's physical possession). 

- It is one's physical possession anti then locked up so-that no one can 
tamper with it. 

- It  is kept in a secured area that is restricted to only authorized 
personnel. 

C. Send all packages to the laboratory with the Custody Transfer Record/Lab Work 
Request form and other pertinent forms. Retain a copy of these forms a t  the 
originating office (either carbon or photocopy). Register mailed packages with a 
return receipt requested. For packages sent by common carrier, retain receipts as 
part of the permanent chain-of-custody documentation. Pack samples to eliminate 
the possibility of breakage during shipment. Sea1 or iock the package so that any  
tampering can be readily detected. 

D. Additional guidelines for chain of custody, a sample of the form, and instructions 
for  completing the Custody Transfer Record/Lab Work Request form are  
included in SOP 1.3, Sample Control and  Documentation. 

3.4.3. O d e  

A. Deliver original forms and logbooks to the site manager for  technical review. 
He/she will review, sign forms, and transmit to the document control officer 
(copies to the files) for  eventual delivery to the Department of Energy. 

B. Contact the analytical laboratory to ensure that samples arrived safely and 
. instructions for  sample analyses a re  clearly understood. 
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APPENDIX 5.1 

ENVIRONMENTAL SAMPLES 

A. Environmental Samples 

Environmental samples may be packaged and shipped according to the following 
procedures. 

B. Packaging 

Before any  samples are placed in their f inal  shipping containers, the exterior of 
the sample containers should be wiped clean with a damp cloth. Environmental 
samples must then be packaged according to the following procedures. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Place sample container, properly labeled and with a chain-of-custodv seal on 
a sealed lid, into a polyethylene bag and seal the bag. 

Place sample in a fiberboard container approved by the Department of 
Transportation (DOT) or picnic cooler. 

Pack container wiih enough noncombustible, absorbent cushioning material to 
minimize. the possibility of breakage and absorb any materials that may' have 
leaked from the sample jars. Vermiculite is recommended. 

If there are  multiple samples, be sure there is sufficient cushioning material 
between the sample containers (each in its individual polyet.hylene bag) to 
prevent breakage from dropping or severe shock. 

Taue 3 sealed Dlastic 'bag containinn the ComDleted chain-of-custodv form to 
t h e  inside of the ShiuPinP container lid. 

Seal outside container with duct tape or strapping tape. 

On each side of the shiDDinP container. place 3 signed chain-of-custodv seal 
a t  the junction between the ShiDDinE container and lid. 

C. Marking/Labeling 

Sample containers must have a completed sarnple identification tag (see SOP 1.3, 
Sample Control and Documentation), and the outside container must be marked 
Environmental SamDle. The appropriate side of the container must be marked 
This End UD, and arrow labels should be used accordingly. No DOT placards or 
labeling are required. Assure that all sample containers are labeled identically to 
labels on the shipping container. 

D. Shipping Papers 

No DOT or International Air Transport Association (IATA) shipping papers are 
required for  environmental samples. 
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APPENDIX 5.1, Continued 

E. 

F. 

ENVIRONMENTAL SAMPLES 

Transportation 

There are no DOT or IATA restrictions on the mode of transportation for  
environmental samples. An overnight carrier is required. 

Additional guidelines for  water samDleS 

Additional guidelines for the shipment of water samdes is aiven in the TEGD, 
These include the followine activities. 

1. 

2. 

3. 

4. 

When the samples are  placed in the shiopine cooler, record the internal 
temperature of the cooler on the chain-of-custodv form. 

To determine the maximum and minimum temperature during shiDment. 
place a thermometer that measures 3nd records the maximum and minimum 
temperature range inside the shipping cooler. 

Make sure that signed and dated chain-of-custodv seals are oresent on the caD 
of each individual samole container and on the lid of the shiooine cooler. 

The internal temperature of the shipoing container will be measured using a 
laboratory erade thermometer upon ooenine the cooIer a t  the contracted 
labora torv. I 
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APPENDIX 5.2 

SAMPLES OF HAZARDOUS AND RADIOACTIVE MATERIALS 

A. Samples of Hazardous Material 

Samples that a re  not environmental samples or samples known or expected to 
contain hazardous substances must be considered samples of hazardous material 
and transported according to the following requirements. 

If the hazardous material in the sample is known or can be accurately identified, 
it is packaged, marked, labeled, and  shipped according to the specific instructions 
for  tha t  material described in the Department of Transportation Hazardous 
Materials Table (49 CFR 72.101) or the latest edition of the International Air 
Transport Association Dangerous Goods ReguIations. 

B. SamDles of Radioactive Materials 

Samples containing ereater than 2.000 DCi/r: of anv radionuclide are  considered 
to be radioactive materials bv DOT (49 CFR 173.403~) and must be shipued 
following the reauirements Piven in 49 ClFR 173 €or labeling and Dackaging, 
Table V.l summarizes the shiDDing categories and concentration limits for several 
radionuclides commoniv encountered during investipations. The labeling and 
packaging reauirements for these catepories are given in 49 CFR 172 subuarts D 
and E. 
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TABLE V.1 

RADIOACTIVE SAMPLE SHIPMENT REOUIREMENTS 

49 CFR 
Reference DOT Class Concentration Total Quantity Radionuclide 

Tritium in water 

49 CFR 173.40S(y) c 2  pCi/L NA Environmental 

<1,000 Ci/ . UN2910 
package (Limited 

quantity) 

49 CFR 173.423 

49 CFR 173.403(n) 1 x lo5 pCi/L to C1,OOO Ci/ 
5 x lo6 pci/L package 

Plutonium-238 in soil or other solids 

Environmental 49 CFR 173.403(y) 0.002 pCi/g NA 

49 CFR 173.403 
49 CFR 173.423 

<30 pCi/ 
package 

UN2910 
(Limited 
quantity) 

49 CFR 173.403(n) 
49 CFR 173.435 0.1 pCi/g 

0.002 pCi/g to 30 pCi to 
3,000 pCi/ 
package 

Thorium-232 soil or other solids 

NA 

Unlimited 

49 CFR 173.403(y) ~0 .002  pCi/g Environmental 

49 CFR 173.403 
49 CFR 173.435 

0.002 pCi/g to 
300 pCi/g 

UN2910 
(Limited 
quantity) 

Thorium-230 in soil or other solids 

49 CFR 173.403(y) c0.002 pCi/g NA Environmental 

<30 pCi/ 
package 

49 CFP 173.403 
49 CFR 173.423 

UN2910 
(Limited 
quantity) 

30 pCi to 
3,OM) pCi/ 
package 

49 CFR 173.403(n) 
49 CFR 173.435 0.1 pCi/g 

0.002 pCi/g to 

aThe package refers to the shipment cooler (not the sample jars). 
DOT - U.S. Department of Transportation 
NA - not applicable 
LSA - low-specific activity 
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APPENDIX 5.3 

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIALS BY 49 CFR 

r 

A. Transportation of Unknown Hazardous Materials by 49 CFR 

1. For samples of hazardous substances of unknown content that will be shipped 
by surface carrier. under 49 CFR Transportation Regulations, the appropriate 
transportation category is selected thr0ugh.a process of elimination using the 
Department of Transportation (DOT) Hazardous Materials Classification 
system. While it is probable that most unknown samples of hazardous 
material shipped by field personnel will not contain radioactive materials or 
Poison A materials, it is essential fo r  the following gradient hierarchy to be 
considered. 

2. If radiation survey instruments demonstrate (or reasonable probability exists) 
that the  unknown hazardous sample .is radioactive, the appropriate DOT 
shipping regulations for radioactive material must be followed. Contact the 
subcontractor's health and safety officer for ER Program technical assistance 
for specific details. 

3. If radioactive material is eliminated, the sample must then be considered to 
contain Poison A materials. DOT defines Poison A as an extremely 
dangerous, poisonous gas or a gas or  liquid of the nature that a very small 
amount of  gas (or vapor of the liquid) will be dangerous to life. Most Poison 
A materials are  gases and would not be found in glass or drum-like 
containers. All samples taken from closed containers do not have to be 
shipped as Poison As. Based upon information available, judgment must be 
made as to whether a sample from a closed container is a Poison A. For 
specific instructions on the proper procedures for shipping Poison A, contact 
the subcontractor's health and safety officer for  ER Program technical 
assistance. 

4. If Poison A is eliminated as a shipment category, the next two classifications 
are  flammable or nonflammable gases. Because an open container is not 
expected to contain. a significant amount of gas, flammable liquid would be 
the next applicable category. After the categories of radioactive material, 
Poison A flammable gas, and nonflammable gas have been eliminated, the 
sample can be classified as a flammablc: liquid and shipped accordingly. 

5. These procedures would- also suffice for  shipping any other samples classified 
below Poison A in the DOT classification table. 

6. These procedures would also suffice for  shipping any other samples classified 
below flammable liquids in the DOT classification table. 
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APPENDIX 5.3, Continued 

B. Shipment of Flammable Liquid by 49 CFR 

The following instructions apply to the shipment of a flammable liquid by rail 
car, truck, or other common carrier. 

1. 

2. 

3. 

4. 

5. 

Collect the sample in a glass o r  polyethylene container with a metallic, 
Teflon-lined screw cap. The  container may be no larger than 16 fluid oz. 
To prevent leakage, f i l l  the container no more than 90% full. Mark the fluid 
level on the outside of the sample container. If a n  air space in the sample 
container would affect  sample integrity (for example, the' case of a volatile 
organics analysis vial), place that container within a second container to meet 
the 90% requirement. Before any samples are  placed in the final shipping 
container, the exterior should be wiped clean with a detergent solution. 

Complete the sample identification tag (see SOP 1.3, Sample Control and 
Documentation) and'  attach it securely to the sample container. The sample 
identification tag should contain information needed to trace the sample to 
its point of origin and sample taker, as well as any quality assurance/quality 
control information. 

Seal the container and place it in a 2-ml-thick (or thicker) polyethylene bag 
with one sample in each bag. Position the identification tag so that i t  can be 
read through the bag. Seal the bag. 

Place the sealed bag inside a metal can and cushion it with enough ' 

noncombustible, absorbent material (for example, vermiculite) between the 
bottom and sides of the can and bag to prevent breakage and absorb leakage. 
Pack one bag per can. Use clips, tape, or other positive means.to secure the 
lid onto the can. 

Place one or more metal cans into a strong outside container (like a picnic 
cooler or a DOT-approved fiberboard box). Surround cans with 
noncombustible, absorbent cushioning material for stability during transport. 
Total sample volume in the picnic cooler or fiberboard box should not exceed 
10 gallons. A separate a i r  bill and shipping declaration must be processed for 
each container- or combination of containers so that the total sample volume 
on any air  bill will not exceed 10 gallons. 

. 

C. Shipment by Land 

The following instructions apply for shipment of samples of hazardous material 
by car or truck (not by common carrier). 

1. The above instructions for  flammable liquids will apply. 

2. Additionally, sample containers must be firmly secured so that they will not 
bounce against the sides of the vehicle during transit or in a n  accident. 

Mound Plant ER Program SOP8 Revision 0 SOP 1.5 
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APPENDIX 5.3, Continued 

3. Limit'shipments to 1000 Ibs or less. Under 1000 lbs, there are  no placarding 
requirements under 49 .CFR 172.504 (c) (1). 

D. Chain of Custody 

Include the Custody Transfer Record/Lab Work Request form (properly executed) 
in the outside container. It is also recommended to use chain-of-custody tape 
over each can lid. 

E. Marking and  Labeling Samples Classified as Flammable Liquid 

1. Use abbreviations only where specified. 

2. Place the information listed below on ea.ch paint can. 

Laboratory name and address 

Flammable Liquid, N.O.S. UN 1993. 
otherwise specified. Use an approved DOT label. 

The designation N.O.S. means not 

3. Information placed on cans should also be placed on a t  least one side of the 
outside shipping containers. If IabelIing is placed on more than one side, i t  
must be attached to all visible sides. 

F. Shipping Papers for  Samples Classified as FlammaGle Liquid 

Shipping papers must be provided for the shipment of all samples (including 
those transported by rental, government, company, or personal cars). 

G. Bill of Lading/Certif ication Statement 

Complete the bill of lading and sign the certification statement. If the carrier 
does not provide it, use a standard industry form. Provide the information listed 
below in the order listed. One form may be used for more than one outside 
container. 

- FlammabIe Liquid,'N.O.S. UN 1993 

- Limited Quantity (or Ltd. Qty.) 

- Net weight or net volume (weight or volume may be abbreviated) just before 
or after the UN or ID number. 

- Further description (like Laboratorv SamDles) is allowed if it  does not 
contradict. required information. 

- 
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APPENDIX 5.3, Concluded 

H. Transportation 

1. Transport samples of unknown hazardous material that are classified as 
flammable liquid by rented or common carrier truck or railroad, .as 
appropriate. 

Do not transport by any air  transport system. 2. 
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APPENDIX 5.4 

TRANSPORTATION OF UNKNOWN HAZARDOUS MATERIAL BY IATA 

A. Transportation of Unknown Hazardous Material by International Air Transport 
Association (IATA) 

For samples containing unknown material that will be shipped by air Carrie;, the 
most appropriate classification in  the IATA regulations is the classification of 
other regulated substanceL In order to use this designation, the categories shown 
below must be eliminated. 

- Radioactive Materials 

- Poison A Materials 

- Flammable Gases 

- ’ Nonflammable Gases 

B. Shipment of Other Regulated Substances 

The  instructions below will apply for the shipment of oth’er regulated substances 
by cargo-carrying aircraft, rail car, or other common carrier. 

1. Collect the sample in a glass or polyethylene container with a nonmetallic, 
Teflon-lined screw cap. The container may be no larger than 16 fluid 02. To 
prevent leakage, f i l l  the container no more than 90% fall. If an  air space in 
the sample container would affect  sample integrity (for example, the case of 
a volatile organics analysis vial), place that container within a second 
‘container to meet the 90% requirement. Before any samples are placed in the 
final shipping container, the exterior should be wiped clean with detergent 
solution. 

2. Complete the sample identification tag (see SOP 1.3, Sample Control a n d .  
Documentation) and attach it securely to the sample container. The sample 
identification tag should contain information needed to trace the sample to 
its point of origin and sample taker, as well as any quality assurance/quality 
control information. 

3. Seal the container and place i t  in a 2-1111-thick (or thicker) polyethylene bag 
with one sample in  each bag. Position the identification tag so that it can be 
read through the bag. Seal the bag. 

4. Place the sealed bag inside a metal can and cushion it with enough 
noncombustible, absorbent material (for example, vermiculite) between the 
bottom and sides of the can and bag to prevent breakage and absorb leakage. 
Pack one bag per can. Use clips, tape, or other positive means to secure the 
lid onto the can. 
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APPENDIX 5.4, Continued 

5. Place one or more metal cans into a strong outside container (like a picnic 
cooler or a ,DOT-approved fiberboard box). Surround cans with 
noncombustible, absorbent cushioning material for  stability during transport. 
Total sample volume in the picnic cooler or fiberboard box should not exceed 
40 liters. 

C. Chain of Custody 

Include the Custody Transfer Record/Lab Work Request form (properly executed) 
in the outside container. I t  is also recommended to use chain-of-custody tape 
over each can lid. 

D. Marking and Labeling Samples Classified as Other Regulated Substances 

1. Use abbreviations only where specified. 

2. Place the information listed below on each paint can. 

- Laboratory name and address 

- Other regulated substances, UN8027. Hazardous Class 8 9 

3. Information placed on.cans should also be placed on a t  least one side of the 
outside shipping containers. If labelling is placed on more than one side, i t  
must be attached to all visible sides. 

4. 

5. 

Cargo Aircraft Onlv must be printed on all outside shipping containers. 

Print Laboratory SamDles and This End UD or This Side UD clearly on top of 
the outside shipping container. Outside containers also must contain the 
statement Inside Packages to ComDlv with Prescribed SDecifications. Put 
upward pointing arrows on all four sides of the container. , 

E. Shipping Papers for  Samples Classified as Other Regulated Substances 

Shipping papers must be provided for  the shipment of all samples (including 
those transported by rental, government, company, or personal cars). 

F. Bill of Lading/Certification Statement 

Complete the bill of lading and sign the certification statement. If the carrier 
does not provide it, use a standard industry form. Provide the information listed 
below in the order listed. One form may be used for  more than one outside 
con ta iner. 

- Other Regulated substances, UN8027 

- Class or Division # 9 
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APPENDIX 5.4, Concluded 

- Net weight or net volume (weight or volume may be abbreviated 
or af ter ' the  UN or ID number. 

just before 

- Further description (like Laboratorv Samdes) is allowed if it  does not 
contradict required information. 

G. Transportation 

1. Transport samples of unknown hazardous material that  are  classified as other 
regulated substances by rented or common carrier truck, railroad, express 
overnight package services, or other appropriate means. 

Do not transport by any passenger-carrying air  transport system. Ship by air 
carriers that  transport only cargo (for example, Federal Express). 

2. 
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STANDARD- OPERATING PROCEDURE 1.6 

GENERAL EQUIPMENT DECONTAMINATION 

1. PURPOSE 

To describe methods for  the decontamination of field equipment potentially contaminated 
during sample collection. 

2. DISCUSSION 

The Field Sampling Plan (FSP) or Work Plan (WP) provides information about the scope 
and  details of a given operation. The  FSP or WP also contains specifications for  the use 
of decontamination agents, areas where decontamination will be performed, and quality 
assurance procedures to verify the effectiveness of the decontamination procedures. 
Decontamination is performed as a quality assurance measure and a safety precaution. It 
prevents cross-contamination among samples and helps maintain a clean working 
environment for  the safety of all field personnel. 

Decontamination is mainly achieved by rinsing with liquids that include soap or detergent 
solutions, tap water, deionized water, and methanol. Equipment is allowed to a i r  dry 
af ter  being cleaned or wiped dry with chemical-free cloths or paper towels. I t  can then 
be reused immediately. Steam cleaning should be used whenever visible xontamination 
exists or for  large machinery/vehicIes. 

It is the primary responsibility of the site manager to assure that proper decontamination 
procedures a re  followed and that all waste materials produced are properly stored or  
disposed of. It is the responsibility of all personnel involved with sample collection or 
decontamination tp maintain a clean working environment and ensure that contaminants 
arc  not negligently introduced into the environment. 

3. PROCEDURES 

3.1. Associated Procedures 

Before every operation, a review of SOPs 1.1-1.10 is necessary. These SOPs contain 
information on the performance of field activities. They should be consulted for specific 
information about equipment and supplies; sample collection, preservation, packaging, and 
shipping; decontamination procedures; and documentation requirements. Procedures 
directly associated with this SOP are listed below. 

SOP No. 

1.1 

1.7 

6.4 

6.1 1 
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3.2. Preparation 

3.2.1. Office 

A. Review the FSP or WP and  SOPs listed in  Section 3.1. 

B. Coordinate schedules/actions with the installation staff. 

C. Obtain appropriate permission for  property access. 

D. Assemble the equipment and  supplies listed in  Appendix 5.1. 

E. Notify the analytical laboratory of the decontamination blank sample and the 
approximate arrival date. 

Contact the carrier that will transport the sample to obtain information on 
regulations and specifications. 

1 
F. 

3.2.2. Documentation 

A. Obtain a logbook from the QA officer. 

B. There are no forms required to document decontamination procedures and the 
degree of decontamination attained. 

.3.2.3. Field 

A. Assemble containers and  equipment for decontamination. 

. B. Decontaminate all equipment before use. 

3.3. Operation 

The  extent of known contamination determines the extent to which equipment must'be 
decontaminated. If the extent of contamination cannot be readily determined, clean the 
equipment on the.assumption that it is 'highly contaminated until enough data are 
available to allow an accurate assessment of the level of contamination. 

Adequate supplies of rinsing liquids and all materials should be available. Perform 
decontamination in the same level of protective clothing as sampJing activities unless a 
different level of protection is specified in  the FSP or Health and Safety Plan. 

The procedure for ful l  field decontamination follows. 
procedure for a specific project are  included in the FSP or .WP. 

I Any deviations from this 

Decontamination SteDS 

1. The purpose of the initial step is to remove gross contamination. Remove any 
solid particles from the equipment or material by brushing and  then rinsing with 
available tap water. For drilling equipment, steam cleaning is necessary. 

2. Wash eauioment with a nonDhosDhate soaD or deternerit. solution. such as 
Alconox@. 

' 
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3. Rinse with tap water by submerging or spraying. 

4. For organic contaminants, an  optional rinse with a solvent (methanol, acetone, or 
hexane) may be completed to dissolve and remove contaminants. However, 
acetone shall not be used on eouiDment if  VOC samDles are being collected. 
Hexane is recommended if eauiDment has been exDosed to oils. 

5. Rinse thoroughly with distilled water. 

6. Air dry equipment or rinse with nanograde methanol to expedite drying. 

7. If radiation screening is required by the FSP or  WP, screen the equipment with a 
radiation detector according to SOP 1.7, Sampling for  Removable Alpha 
Contamination; SOP 6.4, Total Alpha Surface Contamination Measurements; or 
SOP 6.12, Radon-222 Flux Measurements Using Charcoal Canisters. If activity 
above the limits for unrestricted use is detected, repeat steps 1-6. 

8. Samples of drippings from the last rinse in step 5 may be collected and analyzed 
to verify the effectiveness of the decontamination procedure. This type of 
sample is called a decontamination blank. The  results of these analyses are  not 
usually available for a t  least one week af te r  they arrive in  the laboratory, so i t  is 

. important to do a thorough decontamination from the start of the sampling 
activity to minimize the potential for  a positive hit in the decontamination 
drippings. 

3.4. Postoperation 

3.4.1. Field 

A. Decontaminate as much sampling equipmeni as possible and properly dispose of 
expendable items that cannot be decontaminated. Proper disposal may involve 
onsi te drumming of liquids and solids in  approved containers for subsequent 
disposal. Expensive items like machinery may require a more advanced 
decontamination analysis. 

Prepare the decontamination blank sample and  transport it  according to SOP 1.3, 
Sample Control and Documentation; SOP 1.4, Sample Containers and Preservation; 
and SOP 1.5, Guide to Handling, Packaging, and Shipping of Samples. 

B. 

C. Store containers of solutions produced during decontamination in a secure area. 

D. Dispose of any soiled materials as designated in  the FSP or WP. 

3.4.2. Documentation 

A. Record radiological measurements in  the Iogbook before leaving the site. 

B. There a re  no forms required to &ocument decontamination procedures and the 
degree of contamination attained. 
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3.4.3. Office 

A. Deliver original logbooks to the site manager for  technical review. He/she will 
review and transmit to the document control officer (copies to the files) for 
eventual delivery to the Department of Energy. 

B. Inventory equipment and supplies. Repair or replace all broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 

C. Contact the analytical laboratory to ensure that the sample arrives safely and 
instructions for  analyses are clearly understood. 

D. After receiving the results of the laboratory analyses, arrange for  the disposal of 
wastes generated during the investigation. 

4. SOURCE 
I 

NIOSH, OSHA, USCG and EPA. 1985. "Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activities." prepared by the National Institute for 
Occupational Safety and Health (NIOSH), Occupational Safety and Health 
Administration (OSHA), U.S. Coast Guard (USCG), and the U.S. Environmental 
Protection Agency (EPA). U.S. Department of Health and Human Services, Public 
Health Service, Centers for  Disease Control, NIOSH report, October 1985. 
Washington, D.C.: US. Government Printing Office. 

5. APPENDIX 

5.1. Equipment and Supplies Checklist 
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APPENDIX 5.1 

EQUIPMENT AND SUPPLIES CHECKLIST 

Decontamination solutions preselected by the laboratory 

Cleaning liquids: soap or detergent solutions, tap water, 
deionized water, and methanol 

Chemical-free paper towels 

Cleaning brushes 

Cleaning containers: plastic buckets and galvanized steel 
pans 

Waste storage containers: drums and plastic bags 
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APPENDIX D 

DATA REPORTING FORMS 
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1 

! 

I 

Order # 91-01-380 
02/21/91 l&: 26 

Controls for Environmental 

TEST RESULTS BY SAMPLE 

Sample: 01A MND16-0012-0001 MS/MSD Co 11 ec ted: 01 /29/91 

Page 3 

Test Description Result D. L. 
TCLP Metals 

Arsenic 
Bar i um 
Cadmium .. 
Chromidm 
Lead 
Mercury 

/liter 02/12/91 

mg/liter 02/05/91 
mg/liter 02/03/91 
mg/liter 02/05/91 
mglliter 02/05/91 

<O. 025 0.025 mq/liter 02/05/91 
€0.015 0.015 mg/liter 02/05/91 
<O. 030 0.030 mglliter 02/05/91 
<o. 010 0.010 mq/liter 02/05/91 

<0.0050 0.0050 mg/liter 02/05/91 
€0.010 0.010 mglliter 02/09/91 

Selenium 
Silver 

TCLP Orqani 
0-c r e so 1 
M-cr e so 1 
P-creso 1 
Pentachloro 
21 4, 9-Tr i c h 
2~4t6-Trichl 
2 J  4-Dini trotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene *<o. 010 0.010 mglliter 02/05/91 
Chlordane z:O. 03 0. 03 mg/liter 02/05/91 
Endrin €0.003 0.003 mg/liter 02/05/91 
Heptachlor <0.001 0.001 rng/liter 02/05/91 
Lindane CO. 06 0. 06 mg/liter 02/03/91 
Me th ox yc h 1 or Cl. 4 1.4 mg/liter 02/05/91 
Toxaphene 50. 07 0. 07 mg/liter 02/09/91 
2 ~ 4 - D  <1.4  1.4 mq/liter 02/03/91 
Silvex <O, 14 0. 14 mg/li%er 02/03/91 

& 
JK 
NR 
NR 
JK 
JK 
JK 
JK 
NR 

DUM 
DUM 
DVM 
DUM ’ 

DUM 
DVM ’ 

DUM 
DUM 
DVM 
DUM 
DVM 
DUM 
DUM 
DVM 
DVM 
DUM 
DVM 
DVM 
DUM 



Order # 91-01-580 
02/21/91 16: 26 

Controls f o r  Environmental Page 4 

D L  V 1 1 A C z  p i r a r q  L F Y  Test Description . 
1,4-Di c h 1 or0 b en z ene 0.020 mg/liter 02/05/91 
Cresol 0. 15 mg/liter 02/03/91 

Benzene <4. 40 4. 40 uq/liter 02/05/91 
Carbon Tetrachloride 
Chlorobenzene 
Chloroform c <l. 60 
lt2-Di c h lor oe t hane . C 2 . 8 0  
1,l-Dichloroethylene 
Methylethyf Ketone 

Tetrachlor 
Trichlorosr r 02/03/91 

Zero Head Space Extraction 

Sample: 0 2 A  

Result 

Arsenic <o. 01 
Barium * 0.63 
C e  dm i um co. 03 
C hr om i urn CO. 01 
Lead CO. 01 
Mercury <O. 0004 
Selenium CO. 01 
Silver CO. 05 

0-cr e 9 o 1 CO. 050 
M-cr e 90 1 CO. 050 
P-cr es o 1 <O. 030 

TCLP Organics 

Pentachlorophenol <o. 020 

D. i, Units pna i u z ed 

0. 01 
0.03. 
0. 03 
0. 03 
0. 05 

0.0004 
0. 01 
0. 09 

0.050 
0.090 
0.090 
0.020 

mq/ 1 i ter 
mg/ f iter 
mg/ 1 iter 
mg/ 1 i ter 
mg/l iter 
mglliter 
mg/l i ter 
mglli ter 

02/08/91 
62/12/99 
02/ 12/91 
02/12/91 
02/ 13/91 
021 1 1 /91 
02/08/91 
02/12/91 

mg /1 iter 
mglliter 
mg/l i ter 
mg/liter 

02/03/91 
02/09/91 
02/03/91 
02/0S/91 

!a. 
DVM 
DVM 

DVM 
DVM 
DVM 
DVM 
DVM 
DVM 
DVM 
DVM 
DVM 
DVM 
DVM 

JK 
NR 
NR 
JK 
JK 
JK 
JK 
NR 

DVM 
DVM 
DUM 
DVM 



PEOCOdUr8: H~thOd XO.: 

CEP-QA-110 
]Po= H0.l 

Detection ~imits: 

Reference Page: 

Number o f  Samples Analyzed: 

Data Turned in: 

L a b  # on this report: 

Matrix Spike/Matrix Spika Dup~icatos: Standard Lag # 

CEP Original Spike MS M S %  MSD MSD % Relative % 
Number Result Amount Result Rec Result Rec Difference 

~ ~~ 

Calibration Standards: 

Theoretical Calculated Calculated Calculated Calculated Calculated 
Conc. mg/l Conc. mg/l Conc. mg/l Conc. mg/l Conc. mg/l Conc. mg/l 

Calibration Cross-Ch8ck: IIB fxM # 

Theoretical Calculated Calculated Calculated Calculated Calculated 
Conc. m g / l  Conc. ng/l Conc. mg/l Conc. mg/l Conc. mg/1  Conc. m g / l  

Comments: 

Date: QA Raviowad L Approved By: 



Date of Analysis: 
h1aly.S t : 
Matrix 
Nmber of Samples Analyzed: 
Reference Page: 
Date: 
Supervisor: 

M4WY SPIWMZLTRM SPIKE muam mz5 , (32 Sample NLlmber Used For MS/MSD: 

Original Spike ?is ?IsD RPD Interim 
Result h n n i t  Result MS Result  MSD Relative Qc Limits 

Ompound ug/L ug/L ug/L % Recov ug/L % R e m 7  % Diff % Recov RPD 

Lindane - 55-135 25 
Heptachlor 40-131 25 
Endrin 63-124 25 
2,+D 36-144 25 
Silves 13-161 25 

- -  -- -- -- -- 

outside limits Spike Pg Recovery: out. of outside limits RPD: out of 

Ih"TIAL CAUBRAT?CN DATA W e  Type We: L = Linear Q = Quadratic C = Cubic 

Curve Low :?lid High 
'Type Retention COnC COllC COnC 

CZrnpund used Time ug/ail Area ug/ml' Area ug/ml Area --- --- -- 
Liiidane L Q C  
Heptachlor L Q C  
Endrin L Q C  
Methohychlor L Q C 
Cliloidane L O C  
'Tosaphene L Q C  
3,+D L Q C  
Silves L Q C  

h u e  
COnC 

ug/ml 06 Diff 
Qc Limits 
%i Diff 

Lindane 
Heptachlor 
Endrin 
Ye thos-chlor 
Clilordane 
'Toxaphene 
2,4-D 
Silves 

35 
25 
25 25 

35 
25 25 

35 



2A 
WATER VOLATILE’SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: Contract: 

Lab Code: ’ Case No. : SAS No.: SDG No. : 

I .  I I .  I 
I I I I 

01 I 
02 I 
03 1 I I 1 I 
04 I I I 1 I 
05 I I I I L-1- 
06 I I I I I 
07 I I I I I 
08 I I I I 1 
09 I I I I I 
10 I I I I I 
11 I I I I I 
12 1 1 1 I I 
13 I I 4 * I I 
1 4  I I I I I 
15 I 1 I I I 
16 I I I I I 
17 I 1 I I I 
18 I I I I I 
19 I 1 I I I 
20 I I I I I 
211 I I I I 
22 I 
24 I I I I I 
25 I I I I I 
26 I I i I I 
27 I I I I I 
28 I I I - I  I 
29 I I I I I 
30  I I I I I 

. .  

I-I 
‘-1 

23 I I I I I I I I I 1 - 7 1  

QC LIMITS 
(88-110) 
(86-115) 
(76-114) 

SMCl (TOL) = Toluene-d8 
SMCZ (BFB) = Bromof luorobenzene 
SMC3 (DCE) = 1,2-Dichloroethane-d4 

B Column t o  be used to flag recovery values 

* Values outside of contract required QC l i m i t s  

D System Monitoring Compound diluted out 

FORM 11 VOA-1 3/90 



2c 
WATER. SEMIVOLATILE SURROGATE RECOVERY 

e .  Name': 

Code : , Case No, : 

Contract: 

S A S  No. : S D G  No.: 

0 1  I I I I I I I I i 1- 
*02 I I 1 ' -  I I I I ' I  I 1- 
03 I I I I I I I I I 1- 
04 I I I I I I 1 . 1  . I  1- 
05 I I I - 1  I I I I -  I 
061 I I I 1 I - I  I I 1- 
07 I I I I I I I I I 1- 
08 1 1 1 I I I I I I 1- 
09 I 1-1 I I I I I I 1- 
10 I I I I I I I I '  I 1- 

I I I 1 1 1 I I 1- 
I '  I I I I I I I 1- 

11 I 
12 I- 
13 I I I I I I I I I 1- 
14 I I I I I I I I I 1- 
1% I I I I I I I I I . 1- 
L6 1 I 1 I 1 I I I I 1. 
L7 I I I I I I I I I 1, 
L8 1 I I I I I I I - 1  1- 
L9 I ' I .  1 I I 1 I I I 1- 
!Q I I I I I 1 I I I 1- 
!b I I 1 I 1 I I I I J- 

I I '  I I I I I I 1- 22 I 
!3 I 1 . 1  I I I I I 1- 
! 4 i  . I 1 I I * I  4 1 1 1- I 

I ' I  I I I I 1- I 
1 I I I I I 1- I 
I I I I I I 1- I 

!5 I I 
16 I 1 
17 I I I 

I I I I I I I I 1- :a I 
,9 I I I I 1 I I I I 1. 
01 I 1 I I 1 I 1 I 1- 

'- I - 

I 

I 

s1 
s2 
s3 
54 
ss 
S6 
S7 
S8 

QC LIMITS 
= Nitrobenzene-dS ( 3 5 - 1 1 4.) 
= 2-Fluorobiphenyl (43-116) 
= Terphenyl-dl4 (33-14 1) 

= 2,4,6-Tribromophenol (10-123) 
= 2-Chlorophenol-d4 (33-110) (advisory) 
= 1,2-Dichlorobenzene-d4 (16-110) (advisory) 

= Phenol-dS (10-110) 
= 2-Fluorophenol (21-110) 

if Column to be used to flag recovery values 
* Values outside of contract required QC l i m i t s  
D Surrogate diluted out 



3A 
WATER.VOL;~TILE 'MATRIX SPIRE/MATRIS SPISE DUPLICATE RECOVERY 

Lab Name:' Contract : 

Lab Code: ' Case No. : SAS KO. : 

Matrix Spike - EPA Sample No.: 

I 1,l-Dichloroethene I 
I .~ Trichloroethene I 
I Benzene I ~ 

I Toluene I 
I Chlorobenzene I 
I I 
I I 

SDG No.: 

SAI*!PLE I MS I MS 1 QC- 
CONCENTRkTION~CONCENTRATIONl % ILIMIT: 

I 1 
I I I71-12C 
I I 176-12: 
I I 176-125 
I I I75-13C 
I I -  I .  

I MS D I MSD I I 

PP===rr,,============r= I P3==!====itft======-==== I---------- --------==I---- 1 A_-- 

I SPIKE I 
I ADDED ICONCENTRATIONI S 1 % I QC LIMITS 

I REC $ 1  RPD # I  RPD I REC. -- COMPOUND I (ug/L) I (ug/L) 

%,l-Dichloroethene I I I I I 14 161-145 
, Trichloroethene I I I 1 1 14 171-120 

I I I I If 176-127 
I I I I 13 '176-125 

Benzene I 
Toluene I 
Chlorobenzene I I I I . I 13 175-130 

I I i I I I 

column to be used to flag recovery and RPD values with an a s t e r i s k  

I Values outside of QC l i m i t s  

,PD : out of outside limits 
pike Recovery: out of outside limits 

!OMBENTS : 

. FORM 111 VOA-I 3/90 



& 

3c 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

,ab Name: Contract: 

a b  Code: 'Case No. : SAS NO. : - SDG No.: 

fatrix Spike - EPA Sample No.: 

ophenol I 
Phenol 'I 
2-Chlorophenol I 

I 1,4-Dichlorobenzene - 
N-Nitroso-di-n-prop . (1) I --- 
1,2,4-Trichlorobenzene I 
4-Chloro-3-methylpheno~l 

. Acenaphthene I 
4-Nitrophenol I 
2,4-Dinitrotoluene 1 

I Pentachlorophenol I 
' Pyrene 1 

I 

- 
I 
1 

-1 
-1 
-1 

- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I \ 

I 

- -- I 
I 
I 

i . i  
I I 
I I 
I -  I 
I I 

I I 
I I 
I I 
1 I 
I I 

12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
4 6-11 8 

24- 9E 
9-10: 
2 6-12 5 

io- ac  

Phenol I 
2-Chlorophenol I 

I 1,4-Dichlorobenzene - 
N-Nitroso-di-c-prop . ( 1) 1 
1,2,4-Trichlorobenzene I 
4-Chloro-3-methylpheno~~ 
Acenaphthene I 
4-Nitrophenol I 
2,4-Dinitrotoluene I 
Pentachlorophenol I 
Pyrene I 

I 

I 
I 

- 1  

,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

- 1  
I 
I 
I -- I 
I 
I 
*I 

I 

I 

42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 

12-110 
27-123 
36- 37 
41-116 
39- 98 
23- 97 
46-118 
10- 8 C  
24- 96 
9-103 
26-127 

I I I I 
( 1) N-Nitroso-di-n-propylamine 

Column to be used to flag recovery and RPD values with an asterisk 
Values outside of QC limits 

PD : out of outside limits 
pike Recovery: out of outside. limits 

3MMENTS : 

FORM 1x1 SV-1 3/90 
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