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METRIC CONVERSION CHART

The following conversion chart is provided to aid in conversion.

1
2
3
4
5
6
7
8 Out of metric units

40 Source: Engineering Unit Conversions, M. R. Lindeburg, PE.,
41 1990, Professional Publications, Inc., Belmont, California.

Second Ed.,

vi

Into metric units

If you know Multiply To get If you know Multiply To get

Length Length
inches 25.40 millimeters millimeters 0.0393 inches
nces 2.54 centimeters centimeters 0.393 inches
feet 0.3048 meters meters 3.2808 feet
Yards 0.914 meters meters T09 ards
miles 1.609 kilometers kilometers 0.62 miles

Area Area
square 6.4516 square square 0.155 square
inches centimeters centimeters inches
square feet 0.092 square square 10.7639 square

meters meters feet
square 0.836 square square 1.20 square
Yards meters meters Yards
square 2.59 square square 0.39 square
miles kilometers kilometers . - miles
acres 0.404 hectares hectares 2.471 acres

Mass (weight) Mass (weight)
ounces 28.35 rams rams 0.0352 ounces
poun s 0.453 1ilograms kiograms 2.2046 ounds
short ton 0.907 metric ton metric ton 1.10 short ton

Volume . Volume
fluid 29.57 milliliters milliliters 0.03 fluid
ounces ounces
uarts 0.95 liters liters 1.057 uarts
a ons .7 liters iters 1.2 a ons

cubic feet 0.03 cubic cubic 35.3147 cubic feet
meters meters

cubic yards 0.76 cubic cubic 1.308 cubic
I meters meters yards

Temperature Temperature
Fahrenheit subtract Celsius Celsius multiply Fahrenheit

32 then by
multiply 9/5ths,
by 5/9ths then add

32
39
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1 2727-S NONRADIOACTIVE DANGEROUS WASTE STORAGE FACILITY
2 CLEAN CLOSURE EVALUATION REPORT
3
4
5 1.0 INTRODUCTION
6
7
8 This section identifies the purpose, scope, and format of this report.
9

10
11 1.1 SITE SETTING
12
13 The 2727-S Nonradioactive Dangerous Waste Storage (NRDWS) Facility was a
14 Resource Conservation and Recovery Act of 1976 interim status treatment,
15 storage, and disposal (TSD) unit located in the 200 West Area of the Hanford
16 Site. This TSD unit stored containerized (drummed), nonradioactive dangerous
17 waste. Soil sampling of the 2727-S NRDWS Facility for purposes of unit
18 closure began in August 1992 in accordance with' the 2727-S NRDWS Facility
19 Closure Plan, Revision 3 (DOE-RL 1988a) and was completed in September 1992.
20
21 To avoid extensive sampling, Revision 3 of the closure plan reflected an
22 agreement with the Washington State Department of Ecology (Ecology) to dispose
23 of unit structures and of the first 6 inches of soil immediately beneath the
24 - structures as WT02, Washington State dangerous waste. Closure verification
25 sampling consisted of sampling substructure soils that would remain after
26 demolition and after the planned soil removal (Ecology 1991). Sampling was
27 performed prior to site demolition to prevent disturbing the underlying soil.
28
29 Demolition of the metal building and concrete storage pad that
30 constituted the TSD unit structure began immediately upon the completion of
31 sampling. Removal to an offsite landfill of the bulk of demolition waste and
32 waste soils was completed in September 1992. Demolition debris and
33 containerized, nonregulated waste soils remain at the site. To conclude
34 physical closure, the site requires only final disposition of the
35 containerized soils and demolition debris, and site restoration
36 (i.e., regrading and revegetation).
37
38
39 1.2 PURPOSE AND SCOPE
40
41 This report presents the analytical results of 2727-S NRDWS Facility
42 closure verification soil sampling and compares these results to clean closure
43 criteria. The results of this comparison will determine if clean closure of
44 the unit is regulatorily achievable.
45
46 This report also serves to notify regulators that concentrations of some
47 analytes at the site exceed sitewide background threshold levels
48 (DOE-RL 1993b) and/or the limits of quantitation (LOQ). These levels were
49 established within the closure plan (DOE-RL 1988a) as the initial cleanup
50 levels for this unit. Constituents exceeding these initial levels are
51 identified in Section 2.0.
52

1
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1 As provided for within the closure plan, this report also presents a
2 Model Toxics Control Act Cleanup (MTCA) (WAC 173-340) regulation health-based
3 closure standard under which the unit can clean close in lieu of closure to
4 background levels or LOQ in accordance with WAC 173-303-610. The health-based
5 clean closure standard will be closure to MTCA Method B residential cleanup
6 levels. This report reconciles all analyte concentrations reported above
7 background or LOQ to this health-based cleanup standard. Regulator acceptance
8 of the findings presented in this report will qualify the TSD unit for clean
9 closure in accordance with WAC 173-303-610 without further TSD unit soil
10 sampling, or soil removal and/or decontamination. Nondetected analytes
11 require no further evaluation.
12
13 This report does not describe sampling methodology, nor does it provide
14 raw analytical data or the sampling validation report. A description of the
15 sampling activities is presented in the Field Logbook (WHC 1992a). The
16 laboratory data package and data validation report have already been
17 transmitted to Ecology as the regulatory lead for closure of this unit
18 (DOE-RL 1993a).
19
20 This report focuses on analyte concentrations for samples representing in
21 situ site soils that would require cleanup if found contaminated. However,
22 the fate of currently containerized soils at the site will also be addressed.
23
24 Although appropriate for future land use in the 200 West Area, MTCA
25 Method C industrial closure standards have not been considered. Clean closure
26 to the more stringent MTCA Method B residential, health-based cleanup levels
27 as allowed under WAC 173-303-610 is obtainable.
28
29
30 1.3 REPORT FORMAT
31
32 Appendix A identifies all constituent concentrations reported by the
33 laboratory. It also lists concentration qualifiers assigned either by the
34 laboratory during sample analysis or by data validators during sample
35 validation. Reported analyte concentrations not identified as U (undetected)
36 or R (rejected) qualified are evaluated in this report. Generally, the
37 results are individually evaluated by sample number in Section 2.0. Where
38 concentrations are not individually evaluated (e.g., some inorganic analytes
39 that were common to virtually all samples), their method of evaluation is
40 explained.
41
42 This report groups analytes for consideration as indicated in Table 1.
43 Each analyte group has a concentration comparison table (Tables 2 through 7),
44 except for organophosphorus pesticides,,which were all reported as undetected
45 (U). Where comparison tables are not applicable, analyte concentrations are
46 narratively evaluated. The tables first consider the most stringent,
47 applicable regulatory cleanup levels. As a level is exceeded, the table
48 defaults to the next less stringent regulatory level. A "No" in the tables
49 generally ceased consideration of the analyte as being an impediment to clean

2
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Table 1. Summary Data Location and Analytical Methods for 2727-S NRDWS
Facility Soil Sampling.

Constituent group Analytical methods Appendix A data Comparison tables
__________________________ ________________________ _ summr y tables

wOC S1-846, 8240 AT-1 T-2

seal-5oC MI-846, 3270 AT-2 T-3

Organcchtortne peeticides/PCBs SW-846, 8080 AT-3 T-4

Herbicides SM-46, 8150 AT-4 T-5

Organophosphorus pesticides 1U-846, 8140 AT-4

Metals SU-846, 6010 (ICP metals); AT-5 T-6
70' series (TCL metals)

Other Inorgnics MI-846, 9010 (cyanIde); EPA AT-6 T-7
350.3 (sn1 a); Sg-Sf., 9030
(sulfide); EPA 300.0 (aLt
others)

Notees
CP Inductively Coupled Plase. TCL - Target Compid List.

PC - Poiychlorinated Siphenyi. VOC a Volatile Organic Compoud.
SAF s la ting Authorization Form.
bsrce: $-Cubed Laboratory Summry Sheets (SAF Number 92-262 and SAF Number 92-309).

91-846 Method: 7060 (arsenic); 7421 (lead); 7740 (selnium); 7841 (thaltium); 7470 (Mercury);
So detections.

closure at the listed concentration. However, to account for possible
inconsistencies in the normal order of restrictiveness, e.g., polycyclic
aromatic hydrocarbon (PAH) detections (Section 2.2.1), all columns in the
tables will be completed where information is available. Appendix D presents
the standards against which results above detection are compared.

1.4 SCREENING CRITERIA

The primary criteria for evaluating analyte detections are background
thresholds and health-based cleanup levels where available. Analyte
concentrations were first compared to the Hanford Site background study
95/95 background thresholds (Appendix 8). However, other Hanford Site study
sampling results were considered, including the results of judgmental
(nonrandom) sampling.

Results above background or for which there is no Hanford Site Background
threshold, were then compared to MITCA health-based cleanup levels
(WAC 173-340) under which the unit can clean close in accordance with
WAC 173-303-610. The comparison was first to cleanup levels identified in
MTCA 173-340-740, Table 2, Method A Cleanup Levels--Soil. Use .of Method A
cleanup levels can be approved by Ecology using Method B cleanup levels as the
clean closure criteria (Ecology 1993). Results not applicable to Table 2 or
exceeding Table 2 values were then compared to residential, health-based
levels calculated using WAC 173-340-740 Method B formulas. The Method B
cleanup level for carcinogenicity and for toxicity were calculated where
toxicological information was available.

3
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1 Where sitewide background thresholds (DOE-RL 1993b) and/or health-based
2 data were not available, secondary criteria such as local background, EPA
3 guidelines, laboratory data qualifiers and practical quantitation limit (PQL)
4 were considered in evaluating concentrations. The application of these
5 secondary criteria will be explained where used.
6
7
8 1.5 SAMPLING REQUIRED BY THE CLOSURE PLAN
9

10 Sampling was performed as indicated in Table 2, Revision 3A, of the
11 closure plan. The closure plan required 26 samples identified within the plan
12 as verification samples. Analytes of interest for this sampling are shown in
13 Appendix G, Table G-1, of the closure plan and are as specified in Sampling
14 Authorization Form (SAF), SAF Number 92-262 (OSM 1992a). Sample location and
15 depth are shown in Figure 1.
16
17 Of the 26 samples, 23 were verification samples and 3 were local
18 background samples. The 26 samples required by the closure plan were numbered
19 B07531 through B07560 by the Hanford Environmental Information System (HEIS)
20 (WHC 1990). Two blanks were also included: trip blank B07531 and equipment
21 blank B07540. The three local background samples were numbered B07557,
22 807558, and 807559. These were taken along the facility perimeter fence
23 beyond the area impacted by facility operations.
24
25 Laboratory analysis of all samples was performed offsite by S-Cubed
26 analytical laboratories. The laboratory analytical method and the location of
27 summary data within this report are shown in Table 1. Samples were exempt
28 from radiation release surveys thereby allowing direct shipment to the offsite
29 laboratory (Lindsey 1993). Sample analytical results were verified and
30 validated by Westinghouse Hanford Company's Office of Sample Management, which
31 is now known as Hanford Analytical Services Management.
32
33 Information pertaining to samples required by the closure plan is
34 retained by Hanford Analytical Services Management under SAF Number 92-262.
35 Copies of S-Cubed laboratory Form 1 Data Sheets, S-Cubed laboratory narrative,
36 and the Westinghouse Hanford Company validation report for these samples, have
37 already been submitted to Ecology (DOE-RL 1993a).
38
39
40 1.5 OTHER SAMPLING PERFORMED IN SUPPORT OF CLOSURE ACTIVITIES
41
42 One soil sample was taken in support of closure activities that was not
43 indicated in the closure plan. Sample 807562 (and trip blank B07561)
44 (Figure 1) was taken as the result of minor leakage of an oil-like fluid onto
45 site soils during TSD demolition. Analytes of interest for this sampling were
46 agreed to with Ecology at the time of the spill and are specified in
47 SAF Number 92-309 (OSM 1992b). Analytical results are summarized in
48 Appendix A.
49
50 This sample was analyzed, the results validated, and laboratory data were
51 transmitted to Ecology (DOE-RL 1993a) as with other site sampling. All
52 information pertaining to this sampling is retained by Hanford Analytical
53 Services Management under SAF Number 92-309.

4
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1 2.0 SUMMARY OF ANALYTES REPORTED ABOVE DETECTION
2
3
4 This section identifies 2727-S analytical sampling results reported
5 within Appendix A as being above detection. It also presents justification in
6 narrative or in table format for disregarding those concentrations as an
7 impediment to 2727-S clean closure under the requirements of WAC 173-303-610.
8
9

10 2.1 VOLATILE ORGANIC COMPOUND DATA SUMMARY
11
12 This section identifies and reconciles by sample number volatile organic
13 compound (VOC) concentrations indicated in Appendix A, Table AT-1, as above
14 detection.
15
16
17 2.1.1 Reported Volatile Organic Compounds
18
19 Table 2 identifies concentrations of methylene chloride, acetone, hexone,
20 xylenes and toluene. Carbon tetrachloride was also reported at 6 ppb in
21 sample B07550; however, this analysis was superseded due to low internal
22 standards by B07550RE (reanalysis), which reported carbon tetrachloride below
23 detection.
24
25 Methylene chloride and acetone were reported above detection In numerous
26 samples. Hexone (4-methyl-2-pentanone) was reported in samples B07561 (trip
27 blank) and 607562. Xylenes (total) and toluene were also reported in sample
28 807562. However, this sample represents only a small quantity of
29 containerized waste soil, having no further cleanup considerations. The fate
30 of these soils will be addressed in Section 3.2.
31
32 Contamination in field blanks (e.g., trip blank B07531 containing
33 methylene chloride and acetone, and trip blank B07561 containing hexone) is
34 shown in Table 2 for information only.
35
36 Table 2 adds PQL as a comparison concentration. The PQL is the lowest
37 level that can be reliably achieved within specified limits of precision and
38 accuracy under routine laboratory operating conditions (EPA 1990). Listing
39 PQL demonstrates that most acetone and some methylene chloride concentrations
40 were reported below normal and reliable quantifiable levels.
41
42
43 2.1.2 Volatile Organic Compound Concentrations as Laboratory Error
44
45 Laboratory error is assumed for all reported concentrations of acetone
46 and methylene chloride. This is primarily due to both of them being too
47 volatile to have persisted in site soils to the present time and is also due
48 to their being considered by the EPA to be routine laboratory contaminants at
49 the levels indicated in Table 2.

7
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Table 2. Detected Volatile Organic Compounds. (sheet 1 of 2)

Detected analyte >pgL MTCA mthod A & B
MS (No/Yes) 'EPA clene leveLs

CAs No. Conc. mLi L r aL d' 4
Kiase jg/kg co.de

'Carc 'Tax

B07531 c Acetone 67-64-1 13 " NoM No so

Nethytene chloride 75-09-2 12 Ye No No no so

$07532 MethyLenw chloride 75-09-2 76 Yes Yee No No No

907533 Methylene chloride 75-09-2 240 Yee Yee No No No

907534 MethyLene chloride 75-09-2 63 yes Yes No No No

B07535 Acetone 67-64-1 10 J No No No

Nethylene chloride 75-09-2 7 Yes No No No No

B07536 NethyLene chloride 75-09-2 20 Yee No N o NO

B0753? methylen chloride 75-09-2 14 yes No No No No

B07556 Acetone 67-64-1 9 1 No No le h

Methylene chloride 75-09-2 25 Yes No No No No

B07539 MethyLsen chloride 75-09-2 92 Yes Yes No Mo Mo

307542 Methytne chloride 75-09-2 6 Yes No NO No so

307543 Methytene chloride 75-09-2 8 " Yes No No No No

B07547 Methytn chloride 75-09-2 6 - Yes No No No no

307550 d MethyLene chloride 75-09-2 61 J Yes yes No No so

Acetone 67-64-1 91 J No Yes a h uo

507550 RE d Methytene chloride 75-09-2 51 J Yes Yes No No No

Acetone 67-64-1 16 J Yee Yes h

307551 -- Methytmne chloride 73-09-2 141 -ee Yes no No o

Acetone 67-64-1 (60 - (No Ye. h No

8

'--1~.

13

14

15

16

17

1 8
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Table 2. Detected Volatile Organic Compounds. (sheet 2 of 2)

307553 Acetone 67-64-1 21 No No . h No

Methytene chloride 75-09-2 14 Yes No No No No

307554 Acetone 67-64-1 100 "O NO Ye , h n

Methytene chloride 75-09-2 15 Yea No No No No

30755 Acetone 67-64-1 100 so Yes h No

Methytene chloride 75-09-2 11 yes No No No so

307356 Nethylene chloride 75-09-2 12 - Yee No No No No

307557 Methytene chloride 75-09-2 48 Yes Yes No so No

307558 Acetone 67-S-I 45 no No h No

Methylene chloride 75-09-2 110 ".Yes yes No No No

307559 MethyL.n chloride 75-09-2 69 " Yes Yes No No No

Acetone 67-64-1 23 " No No e h I

s07561 d,c Rexone 108-10-1 19 no MA No no

75620dL Nexone 108-10-1 2800 0 Yes MA No

B07562 d Toluene 108-88-3 500 Yes MA No h No

XyLene 1330-20-7 15 1 m NAye h No

Notes:
CAB a Chemical Abstract System.
NEIS a Hanford Environmental Information System (WHC 1990).
MTCA w Model Toxin Control Act.

L Practical Quantitation Limit (EPA 1990).
boncentratione in ag/kg (ppb).
c ic concentration qualifiers: J - Estimated; 0 - Result of Laboratory dilution (EPA 1991).
Jietd bLank.

tese samples represent containerized soils only. No cleanup is required.
1No MTCA Method A cleanup Levet for this constituent.
Acetone and mwthyLene chloride are EPA recognized laboratory contaminants indistinguishable from
laboratory blanks at concentrations of up to 50 ppb for acetone and ip to 25 ppb for aethytene

0chtoride (EPA i988a).
Appendix D of this report provides MTCA Method A and S toxicity and carcinogenicity soft cleanp

hieveLs and PaL values.
Not classified as a carcinogen.
"Concentration not qualified.

9

1

a

9

10
11

29
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I The half-lives of acetone and methylene chloride in soil under dry
2 conditions, are 1 day and .017 day respectively (Dragun 1988). Based on this,
3 methylene chloride would disappear from topsoil within days of release and
4 acetone would disappear within weeks of release to the soil. Storage of these
5 constituents ceased at the TSD unit in 1986. Both constituents were generally
6 detected in topsoil samples (0 to 6 inch depth) where such contaminants cannot
7 be expected to persist. At samples 807533 and 805739 taken at 18 to 24 inches
8 below the concrete slab, where it is remotely possible for these constituents
9 to have persisted, they were reported at concentrations similar to those

10 reported in topsoil.
11
12 The U.S. EPA Contract Laboratory Program has shown its intention to
13 identify methylene chloride and acetone as routine laboratory contaminants by
14 indicating that concentrations of methylene chloride to 25 ppb and acetone to
15 50 ppb are indistinguishable from laboratory blanks (EPA 1988b). Although
16 some Table 2 concentrations are slightly above these recognized EPA levels,
17 all of these concentrations are easily obtainable as laboratory airborne
18 contamination, including sample B07533 at 240 ppb (WHC 1992b).
19
20
21 2.1.3 Volatile Organic Compound Concentrations
22 Regarding Clean Closure
23
24 Site sampling reported only a limited number of VOC analytes and then
25 only slightly above detection. Even the highest methylene chloride and
26 acetone detections can reasonably be attributed to laboratory contamination.
27 All other concentrations (i.e., toluene, xylenes, hexone) were either
28 superseded by reanalysis, represent laboratory blank contamination, or
29 represent containerized soils. Further, no VOC concentration emerges from
30 Table 2 as exceeding MTCA Method B residential cleanup levels. Consequently,
31 VOC concentrations do not preclude clean closure of the 2727-S site.
32
33
34 2.2 SEMI-VOLATILE ORGANIC COMPOUND DATA SUMMARY
35
36 This section identifies and reconciles by sample number all semi-VOC
37 concentrations indicated in Appendix A, Table AT-2 as above detection.
38
39
40 2.2.1 Reported Semi-Volatile Organic Compounds
41
42 As indicated in Table 3, only samples 807548, 807556, and B07558 reported
43 semi-VOC. Nine semi-VOCs were reported in sample B07556, all of which are
44 PAHs. Except for diethylphthalate (B07548), all semi-VOC concentrations,
45 including the PAHs, have been flagged by the laboratory with a J qualifier as
46 estimated values due to low concentrations.
47
48 Table 3 uses PQL for a comparison concentration and to indicate the range
49 of normal and reliable detection. Except for diethylphthalate (B07548), all
50 semi-VOC concentrations indicated as detected in samples 807548, B07556, and
51 907558 are well below their PQLs of 660 to 730 ppb (EPA 1990).
52
53

10
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Table 3. Detected Semi-Volatile Organic Compounds.

Detected anatyte MICA method A &
HEIS b cleanup tevels

A-- Conc- Quatif ler >PQL
- aeCAS No. Ag/kg code ),

(ppb) >Carc Tox

807348 DiethylphtihaLate 54-66-2 820 Yes d n

*Is(2-ethythexyl) 117-81-7 340 J #o d No No
phthaLate

30756 Benzo(a)nthracene 56-55-3 340 J No No Yes

Beno(a)pyrene C 50-32-8 420 1 No No Yes

Benzog)ftuoren- 205-99-2 540 J No no Yes
thene

sUno ghl)pery- 191-24-2 330 J No No Yes
LaneIII

Bewzoq)ftuoran- 207-08-9 460 1 No No Yes
thane

Chrysns C 218-01-9 590 1 No so yes

Fluoranthene C 206-44-0 540- J No No a No

Indeno(j2,3-cd) 193-39-5 290 1 o No Yes
pyrene

Pyren. C 129-00-0 500 1 No No No

007558 iBs(2-ethythexyL) 117-81-7 200 J d No No
phthaLate

Madel Toxie Eotrat Aet.
Notes:

NTCA -
j s Practical Quantitation Limit (EPA 1990).
borlanic concentration qualifiers: J - Estimated (EPA 1990).
Appedix C of this report provides MTCA Method A and B toxicity and carcinogenicity
cteenp Levels aid POL values.
This constituent ts a polycycLic aromatic hydrocarbon (Sittig 1985).
cLenue LeveL--Soil. Consequently, MTCA Method B cleanup Lewis are not required (
This constituent not addressed in MTCA Method A, Table 2--SoiLs.
OT classified as a carcinogen and/or no EPA carcinogenicity information available.
Toxicity information not available from the EPA.

.- Concentration not qualified.

soiL

NR).

Samples 107548 and B07558. The diethylphthalate reported in 807548 can
reasonably be considered the result of laboratory error. Phthalates are
common laboratory contaminants and diethylphthalate was detected in laboratory
blank EBS0825. The diethylphthalate detection at 820 ppb in sample 807548 is
only slightly above its PQL of 660. At slightly reduced concentrations
(630 to 730 ppb), diethylphthalate was reported as below detection in other
samples. The bis(2-ethylhexyl)phthalate identified in these samples is J
qualified as an estimated value that is also well below PQL of 660 ppb.

11
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I Sample B07556. All semi-VOCs detected in topsoil sample 807556 are PAHs.
2 To date, the EPA has reviewed only the PAH benzo(a)pyrene for inclusion in the
3 Integrated Risk Information System (IRIS) database (EPA 1988a)
4
5 An anomaly exists in the normal restrictiveness declension regarding some
6 PAHs. MTCA Method A, Table 2 (WAC 173-340-740) has addressed PAHs as a class
7 in assigning a 1 ppm cleanup level for PAHs in soil. MTCA Method A cleanup
8 values are usually more restrictive than MTCA Method B cleanup values.
9 However, in using MTCA Method B cleanup level calculations for PAHs as

10 carcinogens, the cleanup level is 137 ppb. This cleanup level is far below
11 the cleanup level established for PAHs by MTCA Method A of 1.0 ppm.
12
13 PAHs have not been handled at the 2727-S site since 1986. PAHs are
14 photo-oxidized, lending them a chemical half-life of a few hours to several
15 days when exposed to sunlight. They would not be expected to persist in soil
16 exposed to sunlight, such as topsoil sample B07556.
17
18 Another possible explanation for PAH concentrations in this sample is
19 airborne contamination during sampling. This possibility is based on the fact
20 that PAHs result from the hydrocarbon combustion process (Sittig 1985).
21 B07556 is a surface soil sample taken immediately adjacent to the
22 well-traveled Beloit Avenue. Elevated PAH concentrations could have resulted
23 from exhaust fumes given off nearby vehicles used in the sampling effort.
24
25
26 2.2.2 Semi-Volatile Organic Compound Concentrations
27 Regarding Clean Closure
28
29 There were very few semi-VOC contaminations reported above detection.
30 Except for the PAHs, the small number of reported concentrations listed in
31 Table 3 are attributable to laboratory contamination, are below their
32 respective PQLs, and are well below MTCA Method B residential health-based
33 cleanup levels.
34
35 Regarding PAH concentrations, all were far below their PQL of 660 ppb for
36 Analytical Method 8270 (EPA 1992) and were also below the MTCA Method A
37 cleanup level of I ppm. The MTCA Method B cleanup level of 137 ppb for PAHs
38 as a carcinogen is also far below PQL. MTCA allows that where the calculated
39 cleanup level is below PQL, the cleanup level shall be considered to have been
40 attained (WAC 173-340-707). Consequently, semi-VOCs do not preclude clean
41 closure of the 2727-S site.
42
43
44 2.3 ORGANOCHLORINE PESTICIDE/PCB DATA SUMMARY
45
46 This section identifies and reconciles by sample number organochlorine
47 pesticide/polychlorinated biphenyl (PCB) concentrations indicated in Appendix
48 A, Table AT-3 as above detection.
49
50
51
52
53

12
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2.3.1 Reported Organochlorine Pesticide/PCBs

There were no PCB detections. The only organochlorine pesticide reported
above detection was 4,4'-DDT. 4,4'-DDT was reported in five samples. The
listed concentrations in Table 4 were given a J qualifier during data
validation as being estimated values because of high matrix spike (MS)/matrix
spike duplicate percent recovery (OSM 1992a). The detected concentrations
were also low, being either near or below the PQL of 8 ppb for 4,4'-DDT.

Table 4. Detected Organochlorine Pesticide/PCB Analytes.

Detected anaLyte MTCA mnthod A &
NEI$ b cieaup LeveLs

None CAS No. $W/ oder >PL A
CPPb) Csrc b*x

507M3 4,41 -DDT 50-29-3 4.61 J No No No No

807550 4,41 -DDT 5.26 PJ No No No NO

B07551 4,41-DDT 6.34 P,J No No No No

507352 4,4-DT8.26 P,J o No No

507560 4,4-DDT 4.71' J No No No No

Notes:
MICA . MdielTxIs Cnn1iAct.

aPL PracticaL Ouantitation Limit (EPA 1990).
Organic quaLifier code: J - Eatimted, P a Concentration given

rchratorariI/mae spectreetry coLtauia (EPA 1991).
Ae x C of this report provides MICA Method A end B toxicity
cteuu* Levels and POL values.

is the Lower of the two gas

and carcinogenicity soit

2.3.2 Organochlorine Pesticide/PCB Concentrations
Regarding Clean Closure

Laboratory analysis for organochlorine pesticide/PCBs detected only
4,4'-DDT, and then only at low, estimated concentrations. No 4,4'-DDT
concentration exceeds the MTCA Method B residential heal-th-based cleanup
levels for toxicity or carcinogenicity. Therefore, organochlorine
pesticide/PCB concentrations do not represent an impediment to clean closure.

2.4 HERBICIDE DATA SUMMARY

This section identifies and reconciles by sample number herbicide
concentrations indicated in Appendix A, Table AT-4 as above detection.

13
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1 2.4.1 Reported Herbicides
2
3 Three herbicides were reported in six samples as indicated in Table 5.
4 These herbicides were 2,4-D, 2,4,5-T, (2,4,5-Trichlorophenoxy), and 2,4,5-TP
5 (Silvex). None of these herbicides have IRIS carcinogenicity information.
6 None of the concentrations were laboratory or validator qualified.
7
8 The sole reported 2,4-D concentration was below its PQL of 240 ppb. The
9 concentrations of 2,4,5-T and 2,4,5-TP (B07537 and 807549) were essentially at

10 their respective PQLs of 40 and 34 ppb. Samples B07534, B07536, 907539, and
11 B07550 exceeded PQL by greater margins. Sample B07550 is only for already
12 containerized soils, which are addressed in Section 3.2.
13
14

Table 5. Detected Herbicide Analytes.

MTCA method A 9 3
Detected analyte cLeau levels

NEIS C yes/No/KA)
No. Pfta

______ ~ ~ ~ ~ am __ _ _ _ CSo uafier ~ ce~
maw CAS Nod c A

(ppb) )-Carc 3-Tax

B07534 2,4,5-T 93-76-5 65.9 Yes d No

B07536 2,4,5-TP 93-72-1 143 -- Yes c n

B07537 2,4,5-TP 93-72-1 37.4 "yes c d no

B07539 2,4,5-T 93-76-5 61.9 "Yes c d 00

307549 2,4,5-T 93-76-5 42.6 Yes C d No

2,4,5-TP 93-72-1 48.4 Yes c d

B07550b 2,4-0 94-75-7 182 No C d

2,4,5-TP 93-72-1 270 Yes C d No

Notes:
MTCA 0 dl x Cnrl Act.

SPQL * PracticaL Quantitati n Limit CEPA 1990).
Appendix D of this report provides MTCA Method A and 8 toxicity and carcinogenicity soiL

bcntwP Levels and POL values.
cThis sample represents already containerized soils.
dThis constituent not addressed in MTCA Method A.
Not classified as a carcinogen or no EPA carcinogenicity information available.
"Concentration not qualified.

2.4.2 Herbicide Concentrations Regarding Clean Closure

Most reported herbicide concentrations were only slightly above PQL.
Where the exceedances were greater, the indicated concentrations are still far
below their respective MTCA Method B, residential health-based cleanup levels.
Therefore, herbicide concentrations do not preclude clean closure of the
2727-S site.

14
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1 2.5 METALS ANALYTE DATA SUMMARY
2
3 This section identifies, by sample number, inorganic analyte
4 concentrations indicated in Appendix A, Table AT-5 as above detection and as
5 exceeding Hanford Site background threshold values (Appendix B, where
6 available).
7
8
9 2.5.1 Screening Criteria for Inorganic Analytes

10
11 -As with other analytes, inorganic concentrations were initially compared
12 against Hanford Site background threshold values (19938). For some inorganic
13. carcinogens (e.g., arsenic and beryllium), the calculated MTCA Method B
14 residential, cleanup level is below the sitewide threshold value. In such
15 cases, the cleanup level Is assumed to be natural background as determined by
16 the Hanford Sitewide background threshold. Therefore, arsenic or beryllium
17 detections, which were all below their respective background thresholds of
18 9 ppm and-1.8 ppm, will require no further evaluation.
19
20 The results of local background sampling, taken as a-portion of closure
21 verification sampling, have been considered where Hanford Site background
22- threshold values have not been calculated and where toxicological [reference
23 dose.(RfD) or carcinogenic potency factor (CPF)] Information is not available
24- to calculate health-based cleanup levels.
25-
26 In cases.where the highest detected concentration is B qualified, the
27 analyte will be listed at'Table 6 only once at the highest concentration. The
28 B qualifier is used when the reported value has been obtained from a reading
29 above instrument detection limit (IDL) but below contract laboratory program
30 required detection limit (CROL) (EPA 1991). Although B qualified data are
31 usable, they represent concentrations below levels contractually required to
32 be quantifiable and are below MTCA B cleanup levels. Tin is listed only at
33 its highest concentration because all tin concentrations are B qualified.
34 Some boron and cadmium detections were also- B qualified; however, with these
35 analytes, the B qualified data were not the highest reported concentrations.
36
37
38 2.5.2 Reported Inorganic Analytes*
39
40 Some inorganic analytes were so frequently reported that they will be
41 addressed in Table 6 at only their highest concentration. This will
42 demonstrate that even at their highest concentrations, none of these analytes
43 exceed MTCA Method B residential health-based cleanup levels. Less commonly
44 reported analytes will be individually addressed in Table 6. Silicon is not
45 listed in Table 6 but is narratively addressed.
46
47 2.5.2.1 Frequently Reported Inorganic Analytes. Tin, boron, strontium,
48 silver, and silicon were each reported in virtdally every soil sample,
49 including local background samples. These analytes, except silicon which is
50 narratively addressed, are listed in Table 6 only at their highest reported
51 concentration. Of the analytes addressed in Table 6, only silver has a
52 Hanford Site background threshold as an initial comparison value. All but

15
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1
2
3

1 16

6

7
8
9

10

12

13

14

15
16

Table 6. Detected Metals Above (or Not Having) Hanford Site 95/95
Background Threshold Values.

Detected analyte MYCA mthod A & B

NE. Cone. local A
Name CAB No. (e/k) Octdfer k; x-A

'Care 'Tax

B07532 Cawiua 7440-43-9 0.61 B No No No

Copper 7440-50-8 36.0 w Yes * No

Lead 7439-92-1 55.5 Yes No me'

Zinc 7440-66-6 160 . Yes 0 No

A07534 Antimwy 7440-36-0 12.8 J Yes NO
507536 CobsLt 740-48-4 25.1 Yes 0 No
B07538 Lead 7439-92-1 41.4 Yes No *

Cadmiun 7440-43-9 1.5 Yes No * No

B07541 CobaLt 7440-48-4 34.2 9- I a No

107542 Cobalt 7440-48-4 42.5 "es fnoYes

307543 Lead 7439-92-1 33.8 Yes t

Tin 7440-31-5 11.6 B yes No

507546 Antimony 7440-36-0 11.2 J Yes 9o

Silver 7440-22-4 7. J yes No
B07547 Cobalt 7440-48-4 169 Yeso

Nickel 7440-02-0 27.7 Yes - No

utrntium 7440-24-6 31. J Ye No
B07550b Boron 7440-42-8 13.1 Yes 9 No

107560 Boron 7440-42-8 9.2r - No
Lead 7439-92-1, 17.5 " Yes No n

Cadmium 7440-43-9 0.61 J No No No
Zinc 7440-66-6 99.5, Yes No

B075 Lead 7439-92-1 25.2 Yes N
Copper 7440-50-8 35.0 Yes No

Notes:
aNTCA a Model Taxics Control Act.

Inorganic concentration qualifiers: J x Estimated; B * Value greater than IDL but Less than
bcontractualLy required detection limit (EPA 1991).

The solIs represented by this sample are already containerized at the Hanford Site aid no
,further cleanup Level is necessary.
Appendix D of this report provides NTCA Method A and I toxf city and carcinogenicity soil

dc Leamnp levels and range of local background.
*This is the highest concentration of this frequently detected anaLyte.
1Lead has only MTCA Method A cleanup levels.
,This constituent not addressed in MTCA Method A.
hiot classified as a carcinogen or no EPA carcinogenicity inforintion availabLe.
Toxicity information not IvaiLabLe from the EPA.
Concentration not qualified.

17
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I silicon have toxicity information with which to calculate health-based
2 cleanup levels.
3
4 Tin. All reported tin concentrations were B qualified. Table 6 lists
5 only the highest tin concentration, sample 807543 at 11.6 ppm. This value
6 exceeded the range of local background (8.1 to 10.9) by less than 1 ppm.
7
8 Boron. Boron's highest concentrations were reported at samples B07550
9 (the highest 13.1; drummed sails) and 607560. Samples 807550 and 807560 are
10 listed in Table 6. Sample 607560 is listed as the highest concentration
11 representing site soils. Sample 807550 is used in Table 6 for information
12 regarding containerized soils and as being the highest overall boron
13 concentration. Most boron concentrations (not B07550 or 607560) were
14 B qualified. Boron is not an EPA listed hazardous substance (40 CFR 261) nor
15 is it a WAC dangerous waste constituent (WAC 173-303).
16
17 Strontium. Strontium concentrations for all samples were J qualified, as
18 estimated during sample validation because of low MS recoveries and high
19 relative percent deviation (EPA 1991) in duplicates. Only the highest
20 -strontium concentration, sample B07547 at 31.9 ppm, is shown in Table 6.
21
22 Silver. All silver concentrations were J qualified during sample
23- validation because of low MS recoveries. Silver concentrations range from a
24- low of 4.4 ppm to a high of 7.9 ppm for sample B07546, which is the only
25- silver result listed in Table 6. Silver has a calculated Hanford Site
26 background threshold of 2.4 ppm. However, this threshold is so low that all
27 silver results exceed it. The highest silver concentration of 7.9 ppm is only
28 slightly above silver's CRDL of 7 ppm (EPA 1991) and is well below the maximum
29- concentration of 14.6 ppm found during sitewide background sampling (Appendix
30- B). The 2727-S site background samples indicate a local background range for
31 silver of 5.4 to 6.5 ppm, which is exceeded by the highest silver
32 concentration by only about I ppm.
33
34 Silicon. Silicon (Si) is the second most abundant element on earth and
35 is a major constituent of soil. As such, silicon was reported in all soil
36 samples, including local background samples. The 2727-S high was 464 ppm in
37 sample 807547. Silicon exceeded sitewide background threshold value of 239
38 mg/kg in 18 samples and 12 exceeded the range of local background (209 to 268
39 ppm). All silicon results were J qualified as estimated values because of low
40 MS recoveries.
41
42 Silicon is not an EPA listed hazardous substance (40 CFR 261) nor is it a
43 WAC dangerous waste constituent (WAC 173-303) having a waste designation
44 level. No toxicity (RfD) information or carcinogenicity (CPF) information is
45 available from the EPA. Consequently, silicon has no established health-based
46 cleanup level or bearing on dangerous waste regulations.
47
48 2.5.2.2 Less Frequently Reported Inorganic Analytes. Less frequently
49 reported inorganic analytes were nickel, copper, cadmium, lead, zinc, cobalt,
50 and antimony.
51
52 Nickel, copper, lead, zinc, and cobalt have Hanford Site background
53 threshold values. Those exceeding Hanford Site background thresholds are

17
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I individually listed in Table 6. Except for one J qualified zinc result,
2 concentrations of these analytes were not qualified during validation. All of
3 these analytes have toxicity-related health-based cleanup levels (Appendix D).
4
5 Cadmium and antimony do not have calculated Hanford Site background
6 thresholds. However, they do have toxicity-related health-based cleanup
7 levels (Appendix D). Of the three cadmium concentrations, only B07538
8 exceeded local background (by less than 1 ppm); 807560 was J qualified
9 (estimated); and, B07532 was B qualified (>IDL but <CRDL). Both antimony

10 concentrations were J qualified (estimated) and exceeded local background by
11 less than 2 ppm.
12
13 Selenium (Se) and thallium (Tl) results are not considered in this
14 report. Neither of these have a calculated Hanford Site background threshold.
15 All selenium and thallium data for the samples required by the closure plan
16 (607531 through 807560) were rejected (R qualified) during sample validation
17 because of 0% MS recovery. The selenium and thallium concentrations for
18 oil-spill sample 607562 were not rejected but were reported by the laboratory
19 as below detection.
20
21
22 2.5.3 Inorganic Analyte Concentrations Regarding Clean Closure
23
24 Of the frequently reported inorganic analytes (Section 2.5.2.1), most
25 concentrations were reported only near detection levels. All except silicon
26 were listed in Table 6 but only at their highest concentration. Silicon was
27 - -narratively justified. Only at their highest did any of these concentrations
28 exceed local background. Boron, silicon, and tin are not EPA listed hazardous
29 substances (40 CFR 261) nor WAC dangerous waste constituents (WAC 173-303) and
30 can be.considered Innocuous at levels found in 2727-S soils. The
31 concentrations of analytes listed in Table 6 do not exceed MTCA Method B
32 residential cleanup levels and therefore do not represent an impediment to
33 clean closure.
34
35 Of the less frequently detected inorganic analytes (Section 2.5.2.2), all
36 above sitewide background thresholds were individually listed in Table 6.
37 None of these analytes exceeded either MTCA Method A levels, where applicable,
38 or MTCA Method B residential cleanup levels and therefore do not represent an
39 impediment to clean closure.
40
41
42 2.6 OTHER INORGANICS DATA SUMMARY
43
44 This section identifies, by sample number, analyte concentrations
45 indicated in Appendix A, Table AT-6 as being above detection. The
46 constituents shown in Appendix A, Table AT-6, are fluoride, chloride, nitrate,
47 bromide, nitrite, ortho-phosphate, sulfate, ammonia, cyanide (total), and
48 sulfide. These analytes are all anions except ammonia, which is a compound.
49 Analytes were reported above detection when the concentration exceeded the
50 method detection limit (MDL) shown on laboratory summary sheets for individual
51 samples.
52
53
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2.6.1 Screening.Criteria

For analytes reported above detection, the initial screening
concentration was its Hanford Site, background threshold value, where
available. Fluoride, chloride, nitrate, ortho-phosphate, sulfate, and ammonia
have Hanford Sitewide background thresholds; nitrite, bromide, -sulfide, and
cyanide do not. Local background sample results will be considered in the
evaluation of these analytes.

The final comparison concentration for each analyte was its respective
MTCA Method B health-based cleanup level. Cyanide and nitrite have
health-based cleanup levels and are addressed in Table 7. Bromide and sulfide
are not addressed In Table 7 because of lack of published toxicity or
carcinogenicity information with which to calculate health-based cleanup
levels. These are narratively reconciled later in this section.

Table 7. Detected Anions Either Above (or Not Having) Hanford Site
95/95 Background Threshold Values.

Detected anLyte R mange NTCA usthod A B
NEIS of ____" ______*_*

SM. Camt. QuaLfier bk~
Name CAs No. -g -3

(ppm) ICarc >-ox

307537 Nitrite .14797-65-0 0.224 Yes f No

907543 Cyanide 57-12-5 0.768 Yes f No

07550- Nitrite 14797-65-0 5.076 - Y

307351 Nitrite 14797-65-0 1.122 yes No

307552 Nitrite 14797-65-0 1.158 Yes 6 No

0075s4 Cyanide 57-12-S 6.42 yes No

307s57 Cyanide 57-12-5 0.615 Yes a f No

1075ssd Nitrite 14797-65-0 0.25 No a f 0

307560 Cyanide 57-12-5 0.27s . No f j go

Notes:
aMTCA = Madsi Tuxics control Act.
b rientratian qualifiers: J a Estimated (EPA 1991).
Appendix 0 of this report provides NTCA Method A and 8 toxicity and carcinogenicity soil
*clsantp Levels and range of Local background.
dhis sample represents containerized soils only. No further cleanup i necessary.
etocat background sample.
1This constituent not addresmed in MTCA Method A.
Not classified as a carcinogen or no EPA carcinogenicity Information available.
Concentration not quaLified.

These analytes by themselves are not EPA listed hazardous substances
(40 CFR 261) nor WAC dangerous waste constituents (WAC 173-303). Except for
nitrite and cyanide, anions alone are not generally regulated and have no
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I toxicity (RfD) or CPF information with which to calculate a health-based
2 cleanup level.
3
4 In the past, the significance of anions as possible site contaminants lay
5 in a perceived potential to combine with other site contaminants resulting in
6 a regulated compound. Of concern were anions in combination with inorganic
7 elements, particularly heavy metals, forming toxic compounds that are
8 persistent in the environment. Based on this concern an equivalent
9 concentration (EC) determination was performed after a list of potential toxic
10 constituents was established using a method of "ion-pairing" developed by the
11 Westinghouse Hanford Company Acceptance Services (WHC 1993a). Ion-pairing was
12 used to comply with WAC 173-303-101 in determining if waste is toxic.
13 However, this method of waste determination presented a worst-case scenario
14 that may or may not hive reflected true site conditions. It is therefore no
15 longer considered appropriate as a waste identification tool and is no longer
16 being performed. Nonetheless, report results will be narratively reconciled
17 in Section 2.6.4. No potential compound identified in the EC report is listed
18 in Table 7. Anions are addressed in Table 7 only where regulated by
19 themselves.
20
21
22 2.6.2 Other Inorganics
23
24 Fluoride, chloride, nitrate, sulfate, ammonia, and ortho-phosphate did
25 not exceed their calculated Hanford Sitewide background thresholds and require
26 no further evaluation. Only ortho-phosphate exceeded both sitewide threshold
27 value and the range of local background at sample B07550. Ortho-phosphate has
28 no health-based level cleanup Tevel and so this exceedance is narratively
29 addressed later in Section 2.6.3 and not in Table 7.
30
31 Nitrite and cyanide exceeded their MDL only slightly. Of the five
32 reported nitrite concentrations, 807550 (containerized soils only) exceeded
33 MDL by less than 5 ppm and the other four exceeded MDL by less than 1 ppm. Of
34 the three cyanide detections, sample B07543 exceeded MDL by only 2 ppm, and
35 the others by 1 ppm or less.
36
37 Sulfide and bromide have no calculated Hanford Sitewide background
38 thresholds and both exceeded their respective local background ranges.
39 Bromide and sulfide are narratively reconciled in Section 2.6.3.
40
41
42 2.6.3 Acceptance of Anions Not Addressed in Table 7
43
44 Bromide, ortho-phosphate, and sulfide have no published toxicological
45 (RfD or CPF) data for the calculation of health-based cleanup levels and
46 concentrations of these analytes are narratively reconciled and are not listed
47 in Table 7.
48
49 Bromide. Bromide is discussed in this report due to its having been
50 detected at samples B07550, B07551, and 807552. The highest bromide
51 concentration at 2727-S is less than 2 ppm. The MDL for bromide in these
52 samples is 0.10 ppm. Bromide may be associated with toxicity related to
53 medical usage as a'sleep-inducing agent, but is not associated with toxic

20
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I effects from environmental exposures (Ellenhorn and Barceloux 1988). Toxicity
2 effects result from ingestion of bromide compounds in greater than 10-gram
3 doses, which is orders of magnitude higher than the 2 ppm found in
4 2727-S soils.
5
6 Ortho-phosphate. Ortho-phosphate exceeded Hanford Sitewide background
7 only at sample B07550. The MDL for ortho-phosphate in this sample is
8 0.10 ppm. Sample B07550 represents currently containerized 2727-S site soils
9 requiring no further cleanup (Ecology et al. 1993). The soils have already,
10 been characterized as nondangerous, nonregulated waste soils (WHC 1993a; WHC
11 1993b) in accordance with the WAC 173-303 waste designation process.
-12
13 Sulfide. Sulfide is discussed in this report due to its having been
14 detected at samples 807533, B07535, B07536, B07537, 607542, B07550, 807554,
15 and B07558 (local background sample). Of the eight sulfide detections, five
16 exceeded their respective MDLs by less than 1 ppm and were essentially at
17 local background levels. The three highest, B07536, 807542, and B07550, range
18 from 10 to 18 ppm, which are negligible concentrations for constituents that
19 are not regularly recognized as hazardous substances (40 CFR 261) or dangerous
20 waste constituents (WAC 173-303) under environmental exposure conditions.
21
22
23 2.6.4 Equivalent Concentration Determination
247
25- In the past, the EC determination process; also called 'ion-paring'
26 identified possible site dangerous waste compounds by matching the
27 concentrations of site inorganic cations and anions present as reported by
28 site sampling. An EC determination was a measure of the potential for a
29- compound to exist, not a measure of actual compound concentrations at the
30 site. The maximum possible EC for each potential compound was calculated
31 using the formulas of WAC 173-303-101 and summed to establish total potential
32 sample toxicity. The EC determination also indicated that cobalt levels for
33 sample B07547 would cause that sample to designate as WC02, carcinogenic
34 dangerous waste.
35
36 2.6.4.1 Equivalent Concentration Determination Report Results for Ion-
37 Pairings. Of the 29 samples submitted for EC determination, 18 would
38 designate as dangerous waste if a potential for silver nitrate (toxicity
39 category X; WAC 173-303-101) were actually realized at the site. These
40 samples would all designate as WT02, Washington State dangerous waste.
41
42 The highest EC for silver nitrate was calculated at .0012 % WT which only
43 slightly exceeded the toxicity determination criteria of > .001 percent of
44 total sample weight (% WT). Other, less toxic potential compounds such as
45 copper sulfate, copper nitrate, and mercuric sulfate, have a lower toxicity
46 category and only slightly contributed to potential sample toxicity. However,
47 for 6 of the 18 samples, cumulative toxicity of multiple potential compounds
48 resulted in a toxicity determination for the sample. For these 6 samples even
49 the highest total EC (.00174% WT for sample B07551) only slightly exceeded the
50 EC toxicity criteria ( .001% WT).
51
52 The EC determination did not consider natural background levels. For
53 example, background sample B07559 was taken outside the area of operations and
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1 yet it regeived a toxicity determination for potential silver nitrate based on
2 assumed natural background silver and nitrate levels. Even though the
3 2727-S waste inventory (DOE-RL 1988b) indicates that the unit stored small
4 quantities of containerized silver nitrate as waste from Hanford photographic
5 labs, it is inconceivable that silver nitrate would so uniformly exist in
6 soils throughout the site, including background sample areas. Further, all of
7 the silver and nitrate used to calculate potential silver nitrate would have
8 to combine as silver nitrate for the soil to require regulation as WT02 waste.
9 Consequently, silver nitrate at EC determination levels can reasonably be

10 dismissed for all samples as an unproven and unlikely potential only.
11
12 2.6.4.2 Report Results for Cobalt. The designation of sample 907547 as WC02
13 carcinogenic dangerous waste is based on waste designation performed per
14 WAC 173-0303-103. This designation method was based'on identification of a
15 substance as carcinogenic by the International Agency for Research on Cancer.
16 Cobalt is an International Agency for Research on Cancer carcinogen. Under
17 this criteria.the cobalt level of .0169% WT (169 mg/kg) at sample B07547 would
is slightly exceed the designation criteria of .01% WT for WC02 carcinogenic
19 dangerous waste. However, to be considered carcinogenic under the newly
20 promulgated WAC 173-303-100, a substance must be classified as carcinogenic by
21 both the National Institute for Occupational Safety and Health and by IRIS.
22 Cobalt is not classified for carcinogenicity by IRIS. Consequently, cobalt
23 does not meet current criteria for carcinogenicity and the carcinogenicity
24 determination for sample 607547 presented in the EC report is dismissable as
25 regulatorily not applicable.
26
27 Cobalt has, however, been assigned an oral RfD for toxicity by IRIS.
28 This RfD has been used in establishing a non-carcinogen MTCA Method B cleanup
29 level. The cobalt level at sample 807547 of 169 mg/kg is far below the MTCA s
30 Method B cleanup level of 4800 mg/kg.
31
32
33 2.6.5 Other Inorganic Analyte Concentrations Regarding Clean Closure
34
35 Hanford Sitewide background threshold values, where available, screened
36 dut all reported concentrations. Of the analytes reported above detection and
37 not having Hanford Sitewide background thresholds as an initial filter, few
38 exceeded detection levels (MDL) by more than 1 ppm. Bromide and sulfide
39 exceeded the range of local background but have been narratively disregarded
40 as either not being of concern regarding environmental exposures (bromide) or
41 as being sufficiently innocuous to have no published toxicological effects
42 levels (sulfide). Both nitrite and cyanide slightly exceeded their MDLs but
43 did not exceed their respective MTCA, Method B, residential health-based
44 cleanup levels identified in Appendix 0. Therefore, anion concentrations do
45 not represent an impediment to clean closure.

22
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1 3.0 CONCLUSIONS
2

4 This section presents report conclusions regarding clean closure of the
5 2727-S NRDWS Facility. This section also addresses the fate of containerized,
6 nonregulated waste soils currently stored at the 2727-S site.
7
8
9 3.1 FATE OF CONTAINERIZED SOILS AT THE 2727-S NRDWS FACILITY SITE
10
11 Containerized, nonregulated waste soils and materials are currently
12 stored at the 2727-S site. A determination regarding the disposal of these
13 soils and materials is presented in this section.
14
15
16 3.1.1 Barreled Soils
17
18 Four 55-gallon drums containing waste soils from stained soil areas No. 1
19 and No. 2 (Figure 1) are staged on pallets at the 2727-S demolition site.
20 These soils are represented by composite soil sample B07550 and have been
21 characterized as nonregulated waste soils. This characterization is based on
22 application of the WAC 173-303 waste designation processes to 27274
23: analytical results (WHC 1993a; WHC 1993b).
24-
25 Revision 3 of the closure plan requires the removal of the site soils
26 only where analysis indicates a waste code comparable to the 2727-S NRDWS
27 Facility (i.e., WT02). These soils have been characterized as nonregulated
28 waste soils and consequently do not require disposal as WT02 dangerous waste.
29: These soils also contain no dangerous waste constituents above MTCA Method B
30 clean closure levels. They are also visually similar to other site soils.
31 Consequently, they will be returned to the 2727-S site as appropriate
32 excavation fill material.
33
34
35 3.1.2 Poly-Bagged Soils and Piping Remnants
36
37 A small quantity of saturated absorbent and waste soil currently exists
38 at the 2727-S site that was originally containerized in polybags. The
39 polybags have since been placed in drums remaining at the site. These waste
40 materials are the result of a minor spill of an oil-like fluid during facility
41 demolition. They are represented by soil sample B07562. The spill area was
42 not physically within the areal extent of the soils that were, as directed by
43 the closure plan, to be automatically designated as WT02 dangerous waste and
44 disposed of offsite.
45-
46 As recognized by Ecology (Ecology et al. 1993), this spill requires no
47 further sampling or cleanup because of the small quantity of spilled material
48 because it was totally removed, and because the waste was characterized as
49 nonregulated (WHC 1993a; WHC 1993b) based on the application of the
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1 WAC 173-303 waste designation process to sample B07562 analytical results.
2 However, because these soils and absorbent are discolored (blackened), they
3 will not be used as 2727-S site fill material but will be disposed of as
4 nondangerous waste in accordance with the requirements of controlled manual,
5 Environmental Compliance (WHC-CM-7-5).
6
7 Several small bore piping remnants are currently staged on pallets near
8 the waste soil drums. This piping is debris from site demolition and was the
9 source of the oil-like fluid leak. This piping, like the poly-bagged soils,

10 will be disposed of as nondangerous waste in accordance with Environmental
11 Compliance (WHC-CM-7-5).
12
13
14 3.2 REPORT POSITION REGARDING CLEAN CLOSURE OF. THE 2727-S NRDWS FACILITY
15
16 The findings and conclusions presented in this report are based on the
17 analytical results of 2727-S NRDWS Facility TSD unit closure verification
18 sampling.
19
20 This sampling identified relatively few analyte concentrations above
21 detection (Appendix A). No organophosphate pesticides or PCBs were detected.
22 Most of the reported concentrations were only slightly above detection levels.
23 Where Hanford Site background threshold values (Appendix B) were available,
24 detections were generally screened out from requiring further consideration.
25 Organic analyte (VOC, semi-VOC, organochlorine pesticide, herbicide)
26 detections were dismissed because of low concentrations, due to their status
27 as common laboratory contaminants, and due to their not exceeding MTCA
28 Method B residential health-based cleanup levels. Inorganic analytes,
29 including metals and anions, reported above detection were dismissed as not
30 exceeding Hanford Sitewide background threshold levels as not representing in
31- situ soils, as belng-essentially reflective of local 2727-S background, or as
32 being common soil constituents not recognized as hazardous substances or
33 dangerous waste constituents. Further, no concentrations exceeded its
34 respective MTCA Method B residential health-based cleanup levels, where
35 available.
36
37 The 2727-S NRDWS Facility TSD soil analytical results indicate that unit
38 soils contain no contamination at concentrations that could cause site soils
39 to be regulated as dangerous waste or that exceed MTCA (WAC 173-340) Method A
40 and/or Method B residential, health-based cleanup levels (Appendix D).
41 Residential cleanup standards are stringent for closure of 200 West Area units
42 such as the 2727-S NRDWS Facility, however, their use illustrates the l9w
43 level of contamination at the 2727-S site. Consequently, under the provisions
44 of WAC 173-303-610, this unit qualifies for clean closure without further
45 sampling, removal, or decontamination of unit soils.

24
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Summary of Volatile Organic Corupound Analytical
besults for the 2727-B N RWS Facility
Constituent 607531 Re"s Unbi Quaillhir 807532 Result Una Ouai 807533 beuth Unb QueMe
11.IA2-Terachloroethane a uofKg U 5 Utg/g U 5 sg/Kg U1.1.1-Tdchloroethane 5 ugjKg U 5 ug/Kg U u uaaKg U1.12.2-Tetrachlotothane 5 ugfKg U 5 uaKg U 5 va/Kg U11.2-Tdchloroethane 5 tg/Kg U 5 ugaKg U 5 ag/Kg U1,1 -Olooroethane 5 Ug/Kg U 5 ugaKg U 5 sag/Kg U1,1 -Dchloroethene 5 ug/Kg U 5 UtaKg U 5 ugfg U1.2,3-Trchloropropan. a ug/Kg U 5 ug/Kg U S UfKg U1,2-DIMETHYLBENZENE 5 ug/Kg U 5 ug/Kg U a ug/lfg U
1,2-Dibromo-3-chloropropanm 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U12-Dibromoethan 5 sag/Kg U 5 ug/Kg U II ugfKg U
1.2-Dichloroethans 5 ug/Kg U 5 ug/Kg U 5 ugfKg U
1.2-bchloroethen. 5 ug/Kg U 5 ug/Kg U 5 UagfKg U
1,2-Dichloropropans 5 Ug/Kg U 5 u/Kg U 5 Ug/Kg U
1,4-Dioxanm so Ug/Kg U 51 ug/Kg U 52 UafKg U2-Bulanone 10 ug/Kg U 10 utg/Kg U 10 ug/Kg U
2-Hexanone 10 ug/Kg U I UagfKg U 10 uafKg U4-Methyl-2-pentanon 10 ug/Kg U 1 Utg/Kg U 10 Utg/Kg U
Acetom 13 ug/Kg 10 ug/Kg U 10 agfKg UAcatonldtrle 50 ug/Kg U 51 ug/Kg U 52 uafKg U
Acrolein 50 ugfKg U 51 ug/Kg U 52 UTOKg U
Acrylonkiftl 50 ugfKg U 51 Ug/Kg U 52 ugfKg U
Aly chloride 5 ug/Kg U 5 Ug/Kg U 5 ug/Kg U
Benzene 5 ug/Kg U 5 Utg/Kg U 5. ug/Kg U
Bromodichloromethane 5 ug/Kg U 5 ugKg U 5 ugfKg U
Bromotom 5 ug/Kg U 5 U/Kg U 5 ugfKg U
Bromomethane 5 ug/Kg U a ug/Kg U 5 UagfKg U
Carbon dlsulfide 5 ug/Kg U 5 ug/Kg U 5 ugfKg U
Carbon tetrachloride 5 ug/Kg U 5 UgKg U 5 ugfKg U
Chlorobenzene 5 ug/Kg U 5 ug/Kg U 5 ugKg U
Chloroethane 5 sg/Kg U £ va/Kg U S tg/Kg U
Chlorolonm 5 ug/Kg U 5 ug/Kg U 5 tg/Kg U
Chloromethane 5 ug/Kg U 5 ugKg U 5 ugfKg U
Chloroprene 500 ug/Kg U 510 ug/Kg U 520 Ug/Kg U
Dibronochlorormthane 5 Ug/Kg U 5 Ug/Kg U 5 UagfKg U
Dibromomothane 5 ug/Kg U 5 Ug/Kg U 5 ug/Kg U
Dichlorodliluoromethane 5 ugfKg U 5 ugfKg U 5 Uag/Kg U
Ethylcyanide 50 ugfKg U 51 Ug/Kg U 52 ug/Kg U
Ethyl methacrytate 5 ug/Kg U 5 ugfKg J 5 ug/Kg U
Ethylbenzene 5 . ugfKg U 5 Ug/Kg U 5 va/Kg U
lodomethane 5 ugfKg U 5 ug/Kg U 5 ugfKg U
lsobtAyl alcohol 500 ugfKg U 510 ug/Kg U 520 ug/Kg U
Methacrylonlile 50 ugfKg U 51 Usg/Kg U 52 Ug/Kg U
Methylenechlodde 12 ugfKg 76 uWgKg 240 ugfKgPentachloroethane 5 ugfKg U 5 u/Kg U 5 agfKg U
Syrene 5 ug/Kg U 5 UgKg U 5 UgfKg U
Tetrachloroethene 5 ug/Kg' U 5 ugfKg U 5 ug/Kg U
Toltuene 5 sg/Kg U 5 ug/Kg U 5 UagfKg U
Trichloroethene 5 Ug/Kg U 5 ug/Kg U 5 UagfKg U
Trchloromonolkoromethane 5 sg/Kg U 5 ug/Kg U 5 ug/Kg U
Vinyl acetate 10 ug/Kg U 10 ug/Kg U 10 Ug/Kg U
Vinyl chloride 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
Xylenes (total) 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
cs-1.3-Dichloropropene 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
trans-1.3-Dichloropropene 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
trans-1.4-dichloro-2-butene 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
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Summary oS Volatie Organic Compound Analytimol
RaSuhe for the 2727-S NAOWS Facilty
Conthuent 9017534 Anult Units Guafier 907535 Resul Unbl Gualler 807536 Reet Ukn GuNIer
11.,12-Ttachloroethane 5 ug/Kg U 5 ugfKg U 5 ug/Kg U1.11.-Trchlomelhane 5 ug/Kg U 5 ug/Kg U 5 uaJKg U1,1.2,2-Ttracloroethane 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U1,1.2-Trichlorothamn 5 ug/Kg U 5 ug/Kg U 5 ugfKg U11 -Dchrothane 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U1,1-Dichloroethene 5 . ug/Kg U 5 ug/Kg U 5 ugoKg U123-Tchoroproponw 5 ug/Kg U 5 ugfKg U 5 ugfKg U12-DIMETHYLBENZENE 5 ugfKg U 5 ug/Kg U 5 ug/Kg U1.2-Dbromo-3-cloropropans 5 ug/Kg U 5 ug/Kg U .5 ug/Kg U12-1bromoethane 5 .ug/Kg U 5 tUgKg U 5 ufKg U12-Dichloweathan 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U12-Dichorohthe 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U1,2-O1chloropropan . 5 ug/Kg U 5 ag/Kg U 5 ugfKg U1,4-Dloxanm 54 ua/Kg U 53 Ug/Kg U 54 ugfKg U2-Butanom II ug/Kg U 10 ug/Kg U II tfKg U2-lexanons I I ug/Kg U 10 uajKg U I I mgfKg U4-Methyl-2-pentanone I I ug/Kg U 10 ugaKg U 11 gfKg UAcetone Ii ug/Kg U 10 ugaKg J II ug/Kg U
Acetonrle 54 ugfKg U 53 ug/Kg U 54 ug/Kg U
Acroteln 54 ug/Kg U 53 ug/Kg U 54 ug/Kg U
Acryloni.ile 54 ug/Kg U 53 ug/Kg U 54 ug/Kg UAlylchlodde 5 ug/Kg U 5 ug/Kg U 5 ugfKg UBenzene 5 uajKg U 5 ug/Kg U 5 umg/Kg UBromodichloromethane 5 ug/Kg U 5 ugjKg U a ug/Kg UBromnolorm 5 ug/Kg U 5 ug/Kg U 5 ug/Kg UBmnromethane 5 ug/Kg U 5 ugKg U 5 ug/Kg UCarbond ulide 5 ugfKg U 5 ug/Kg U 5 ug/Kg U
Carbon tetrachlodde 5 ug/Kg U 5 ugfKg U 5 ug/Kg U
Chlorobenzene 5 ug/Kg U 5 ugfKg U 5 ug/Kg U
CMoroethane 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
Chlorofonn 5 ug/Kg U 5 ug/Kg U 5 ugfKg U
Chloromethane 5 ug/Kg U 5 ugfKg U 5 ug/Kg UChloropremn 540 ug/Kg U 530 ug/Kg U 540 ug/Kg U
Dbromachloromethane 5 ug/Kg U 5 ugfKg U 5 ug/Kg U
Dibromomethane 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
Dichlorodiluoromethans 5 ug/Kg U 5 ug/Kg U 5 mg/Kg UEth cyanide 54 ugfKg U 53 ug/Kg U 54 ug/Kg U
Ethyl maIhacrylate 5 tugKg U 5 ug/Kg U 5 ug/Kg UEthybenzene 5 ug/Kg' U 5 ug/Kg U 5 ug/Kg U
lodomelhane 5 ugfKg U 5 ug/Kg U 5 tugfKg U
bobutyl abohol 540 . ugKg U 530 ug/Kg U 540 ugfKg U
Moedrylonki. 54 ug/Kg U 53 ug/Kg U 54 ug/Kg U
Methylenchlodd. s3 ug/Kg 7 ugfKg 20 ug/KgPectachlorothanm 5 ug/Kg U 5 ugfKg U 5 tugfKg U
Styme 5 ugfKg U 5 ugfKg U 5 ug/Kg U
Tetrachlooethene 5 ug/Kg U 5 Og/Kg U 5 ag/Kg U
Toluene 5 ugfKg U 5 ug/Kg U 5 ugfKg U
Trichloroetban. 5 ugfKg U 5 ug/Kg U 5 ag/Kg U
Tdchlowomonofimoomshane 5 ugfKg U 5 ug/Kg U 5 ug/Kg U
Vinyl acetate I ug/Kg U 10 ug/Kg U I I ugfKg U
Vinylchoidde 5 ug/Kg U 5 ug/Kg U 5 ugfKg U
Xyleoa Polaq 5 ug/Kg U 5 tugKg U 5 Ug/Kg U
cho-1.3-Dichlomproperw 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
trane-1.3-Dlchlogopropene 5 ug/Kg U 5 tugKg U 5 ugfKg U
trans-1,4-ichloro-2-butenm 5 ugfkg U 5 ug/Kg U 5 ug/Kg U
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WHC-8-EN-11-42, Rv.0

Sumnmary of Volathe Organic Compound Analytial
Raeults lor the 2727-S NROWS Faciity
Constituent 807555 Resut Unils Quaelifr 807556 Red Uns GU.,Ar 807557 Reed l n Oua

1.1.1.2-Tetrachloroethane 5 UgfKg U 5 USgKg U 5 ugKg U1.1.1-Tdlchloroelhane 5 ug/Kg U 5 Usg/Kg u 6 UAKg UI..2-Tetrachltroethne 5 ug/Kg U S usaKg U S uaKg U1,1,2-Tdlchloroethan. 5 ug/Kg U 5 Usg/Kg U a sgajg U1.1-Dichloroethar. 5 ugaKg U 5 ug/Kg U 5 ugaKg U1.1-Dichloroethen - 5 ugjKg U 5 Ug/Kg U 5 ug/Kg U1.2,3-Tdchloropropane 5 ug/Kg U a ag/Kg U 5 ug/g U1.2-DOMETHYLBENZENE 5 ug/Kg U 5 uglKg U 5 ugKg U1.2-Dibromo-3-chloropropan. 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U1.2-Dibromosthane 5 ugKg U 5 Ug/Kg U 5 Ug/Kg U1.2-Dlchloroethan 5 ugJKg U 5 Ug/Kg U 5 ag/Kg U
1.2-Dichloroethene 5 ug/Kg U 5 ug/Kg U 3 ug/Kg U1.2-Olchloropropae 5 ag/Kg U 5 ug/Kg U 5 uajKg U
1.4-Dioxan. 50 ug/Kg U 51 ug/Kg U 50 ugfKg U2-Butanone 10 ug/Kg U 10 ug/Kg U 10 uojKg U2-Hexanone 10 ug/Kg U 10 ug/Kg U 10 ug/Kg U4-Mothyl-2-penlanone 10 ug/Kg U 10 ug/Kg U 10 ug/Kg UAcetone 100 ug/Kg 10 Ug/Kg U 10 ug/Kg UAcetonftrie 50 ug/Kg U 51 ug/Kg U 50 ug/Kg U
Acrolan 50 ug/Kg U 51 ug/Kg U 50 ug/Kg UAcrylonildle 50 ugaKg U 51 ug/Kg U 50 ug/Kg U
APy chloride 5 ug/Kg U 5 ug/Kg U a ugKg U
Bemen 5 ug/Kg U 5 ug/Kg U 5 ug/Kg UBromodichloromethane 5 ug/Kg U 5 ag/Kg U 5 tag/Kg U
Bromolorm 5 ug/Kg U 5 agfKg U 5 ug/Kg U
Bromomethane 5 ugfKg U 5 ug/Kg U Utg/Kg U
Carbon disuffide 5 ugfKg U 5 ug/Kg U 5 ug/Kg UCarbon tetrachloride 5 ug/Kg U 5 t U a tag/Kg U
Chlorobenzens 5 ug/Kg U 5 ugfKg U S ug/Kg UChloroethane 5 ug/Kg U 5 ugKg U 5 Ug/Kg U
Clorolonm 5 ugKg U 5 ug/Kg U 5 ug/Kg U
Chloromethane 5 .ug/Kg U 5 ug/Kg U 5 ug/Kg U
Chloroprene 500 ug/Kg U 510 tg/Kg U 500 ug/Kg UDibromochlormelhamn 5 ug/Kg U 5 ug/Kg U 5 ugfKg U
Dibronmomnthans 5 ug/Kg U 5 UafKg U 5 ug/Kg U
Dichlorodilluoronethane 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
Ethylcyanide 50 ug/Kg U 51 ug/Kg U 50 ug/Kg U
Ethyl methacrylate 5 ug/Kg U 5 ug/Kg U S ug/Kg U
Ethylbenen. . 5 tg/Kg U 5 ugfKg U 5 ug/Kg U
lodomethanm 5 ug/Kg U 5 ug/Kg U a ugaKg U
hrobutyl alcohol 500 ug/Kg U 510 ugfKg U 500 ugKg U
meacryloniil 50 ugfKg U MI Ug/Kg U 50 ug/Kg U
Methylenechlodde I I ug/Kg 12 ug/Kg 48 ugfKg
Petachloroethane 5 Ug/Kg U 5 ug/Kg U 5 ug/Kg U
Styren. 5 ug/Kg U 5 ug/Kg U 5 ag/Kg U
Tetnuchloroethene 5 ug/Kg U 5 ugfKg U 5 ug/Kg U
Tolkene 5 ug/Kg U 5 ugfKg U 5 ug/Kg U
Trchloroethene 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U.
Tdchlmomonogaoromothane 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
Vinyacetate 10 ug/Kg U 10 ug/Kg U 10 ug/Kg U
Vinylchiodde 5 ug/Kg U 5 ug/Kg U 5 sg/Kg U
Xylenes Potal) 5 ag/Kg U 5 ugfKg U 5 ug/Kg U
os- 13-Olchloropropone 5 ug/Kg U 5 ig/Kg U 5 ug/Kg U
trans-1.3-Dichloropropene 5 ug/Kg U 5 ug/Kg U 5 ug/Kg U
tran-1,4-dichloro-2-butene 5 ug/Kg U 5 ug/Kg U 5 ugfKg U

Table I
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WHC-SD-EN-T-242, Rev. 0

Summary of Semi-Volatile Organic Compound Analylloal
Results for the 2727-S NADWS Facility
Constituent

1,2,4,5-Tetrachlorobenzene
1.3,5-TrInItrobenzene
1,3-Dinktrobenzen.
1,4-Naphthoquinone
1,4-Phenylhnedamine
I -Naphiyliyline
2,3,4,6-Tetrachlorophenoi
2,6-Dichlorophenol
2-Naphthylamln
2-Picollne
5-NItro-o-tolukins
A,A-DimethylphenethylanIne
Acelophonone
Aniline
DIphenylamins
Ethyl methanesulfonate
Hexachloropropne
loodrin
loosa ml
Methyl melhaliylate
Methylmethanesufonate
N-Nitrosodetyarnin.
N- Ntrosodimethylamine
N- Nlrosomethylhylamine
N- Ntrosomorpholine
N-Nitrosopiperdine
N-Ntrosopyrmldne
N- NIroso-d- n-butylamin.
O,0,O-Tdethylphosphorothloa
O-Toluldne
Pentichlorobenzone
Phenacetin
safrole

007532 Results Units Qualer

670 UG/KG
670 UG/KG

1300 U/KG
670 UG/KG

6700 ULKG
670 UG/KG
670 UG/KG
670 US/KG
670 UG/KG

1600 USLKG
670 UG/IKG

2700 US/KG
670 ULKG
670 UG/KG
670 UL/KG

1300 U/KG
670 US/KG
340 UG/KG
670 US/IKG
670 US/KG
670 ULKG

1300 US/KG
670 US/KG

1600 US/K.G
670 UO/KG

1300 US/KG
2700 US/KG
670 UG/KG
670 USLKG
670 US/KG
670 UG/KG

1300 US/KG
670 US/KG

007533 Reaults Units Oua

ago Uo
690 UGK

1400 UOW
ago UwKG

6900 ULK
690 USLKG
690 U/KG
690 UKG
690 USLKG

1700 USLKG
ao ULKG

28W ULKG
690 ULKG
690 USLKG

go ULKG
1400 UG/Kce
690 UG/AGM
340 US/KG
-m U/KG

890 UGKG
690 UGSKG

1400 US/KG
ago US/Kce

1700 UG/KG
Goa U/KG

140 ULKG
2800 USLKG
690 ULKG
690 U/KG
690 UG/KG
690 ULKG

1400 USLK
690 UGKs

B07534 PRsa Unbi Quafer

710 US/KG
710 USKG

1a UKG
710 UtSKG

7100 UL/KG
710 US/KG
710 UG/KG
710 UG/KG
710 US/KG

1700 UC/KG
710 UG/KG

200 U/GKG
710 USLKG
710* US/IK
710 UG/KG

1400 UG/KG
710 US/KG
350 UG/KG
710 US/KG
710 UG/KG
710 UG/KG

1400 UG/KG
710 UG/KG

1700 UG/KG
710 UG/KG

14W UGKG
29Wo UG/KG
710 US/KG-
710 UG/KG
710 US/KG
710 UG/KG

1400 UG/KG
710 US/KG

T2-20
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T 2C-SD-EN-T-242 AmV. 0

Summaty of SemI-VolakIl Organic CompoundAnalylloal
Resus for the 2727-S NRDWS Falifty
Constibuent

1,2,4,5-Tetrachlorobenzene
1 ,3,5-Tdnltrobenzene
1,3-DinItrobenrene
1,4-Naphthoquilnone
1,4-Phanylnedamine
I -Naphltiamine
2,3,4,6-Tetrachlorophenol
2,6-Dichlorophenol
2-Naphthylamine
2-Ploohne
5-Ntro-o-toluidlne
AA-Dimethylphenethylamin.
Acetophenone
Aniline
Diphenylami .
Ethyl methanesulfonat.
Hexachloropropene
looddn
loosafrols
Methyl msthwrylate
Me.hylmelhanesuffonat.
N-Nitrosodcthylamin.
N- Nitrosodimethyamins
N-Nitrosomethylethylamine
N-Nitrosomorpholine
N-Nitrosopipeddne
N-Nitrosopyrioldine
N-NItroso- -n-butylaninu
0,0,0-Tdothylphosphorothloo
0-Toluldne
Pntwhlorobenzene
Phenacelin
Safrole

907544 AsauM. nhb Quailer

710 ULKG
710 USLKMC

1400 U/KG
710 U/KG

7100 UG/KG
710 USLKG
710 U/GKG
710 USLKG
710 USlKG

1700 U/KG
710 ULKG

2900 ULKG
710 U/KG
710 U/KG
710 US/KS

1400 ULKG
710 U/KG
30 USLKG
710 ULKG
710 USLKG
710 UILKG

1400 U/KG
710 U/KG

1700 UGL/KG
710 U/GKG

1400 USGK
2000 U/KG

710 UG/KG
710 U/KG
710 UGL/KG
710 UeLKG

1400 U/KG
710 UG/KG

B07545 Remsub ni GuCdr

710 USLKOW
710 UGKGe

1400 UGSKG
710 UGKG

7100 USLKG
710 US/KG
710 UGSIG
710 US/KG
710 ULKG

1700 USLKG
710 ULKG

200 ULKG
710 ULKG
710 ULKG
710 UGK

1400 U/KG
710 US/KG
350 UGSKI
710 UGKG
710 UtSKG
710 USlKG

1400 UGKG
710 ULKG

1700 UG/KG
710 U/KG

1400 U/KG
2a00 ULKG

710 UG/KG
710 LX/KG
710 U/KG
710 ULKG

1400 LieKG
710 LI/KG

074 Ptus Unns au asi

U
U
U
U
U
ti
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

U
U
U
U

720 UGKG
720 USLKG

1400 UL/KG
720 UL/KG

72D UL/KG
720 UGL/KG
720 US/KG
720 UL/KG
720 UGKG

1700 US/KG
720 US/KG

3000 UGKG
720 UGKG
720 US/KG
720 US/KG

1400 UGKG
720 UG/KG
360 UG/KG
720 UGKG
720 ULKG
720 UL/KG

1400 US/KG
720 Ue/KG

1700 UL/KG
720 US/KG

1400 UL/KG
3000 WIKG

720 Li/KG
720 UG/KG
720 USLKG
720 UL/KG

1400 UG/KG
720 UG/KG

T2-24
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fHC-SD-EN-TI-242, AmW.a

Summary of Semi-VoatM. Organi Compound Analytal
Results for the 2727-S NRDWS FaiEly
Constituent 907532 Resubt Unns Ouak 907533 Asuts Uns Qual 807534 bASM Lits Owner

2-Acetylaminoluorene
3,'-Dimethylbenldne
3-Mothybholanthrn.
4-AmInoblph.nyl
4-Nitroquinollne-1-oxide
7,12-Dimethylbenz(a)anthrace
Ararnha
ChlorobenzHate
Dmallatle
Dimelhoate
Dinoseb
Disulfotn
Hexwahlorophanes
Methapyilene
Methyl Parathlon
ParthIon
Pentachloronklrobenezene
Phorde
Pronanide
P- (Dlmethylamino)azobenzen.
Sulfotepp
Thlonadn

1300 UW
670 ULKG
670 ULKG

1300 UslKG
2700 USLK
670 ULKG

1300 UG/KG
670 Us/KG
670 U/KG
670 Us/KG

1300 UG/KG
670 ULKG

6700 UG/KG
6800 UG/KG
670 UG/KG
670 UG/KG

1300 UG(KG
670 UG/KG
670 ULKG
670 US/KG
670 U/KG

1300 UKG

Table 2

N

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

1400
M

1400

*200

1400

90
U0

1400
a.
00

7000
Moo
a

1400
'60
logo
'60
'690

1400

UG-
UG-M

UG-

Us/KGUGKG

Us/KG
US/KG
Us/KG
US/KG
Us/KG
Us/KG
US/KG
Us/KG
US/KG

U-w

USKG

UG/KG

1400
710
710

1400
29W

710
1400

710
710
710

1400
710

7100
7200

710
710

1400
710
710
710
710

1400

UGK
UG/KG
UG-
UG-
UG-KM
ULK
UG-K
U-K
Ul
ULKG
ULKG
USlKG
U-LK
USlKG
ULKG
US/KG
USLKG
USLKS
UG/KG
ULKG
UGKG
USlKG

T2-30
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WIHC-SD-EN-TI-242, Rev. 0

Summary of Anilon Anawyeik Remlts
forte 2727-S NRDWS Facty

ConSment -

Floudde

Bromide
Nitrate
Orliho-Phosphate
Sulfate
Total Cyide
Ammonia
sumde

807535 Result

.616
2.91
<.21
<.53
2.52
2.59
4.187
<MDL
<MDL

5.0

Qudler Unita 007538 Result

MCIKO
MWeK
MOlKND
MoKG
MO/KG
MGK
MeK
MwKG

W MGJKG
MG/KG

.545
3.04
<22
<.54
3.12
1.45

16.182
<MDL
<MDL
10.4

Cudler UnLIts 07537 Result

MOl/KG
MwK
MOKs
MoKG
MG/KG
MGMlKG
MG/KO
MoKs

W MOWKO
MwK

.604
2.78
.224
<.52

1.0
2.07
3.255
<MDL
<MDL
5.82

cuih Unbln

Mwo
Mwwl
MG/lK
MG/KO
MG/lK
MoiK
MG1KG
MG1KG

UJ MG/KG
MG/KG

T5-2

Table 5



WHO-SD-EN-TI-242, av. 0

Summaiy of Anion Anytal Resub
for"th 2727-S NADWO Faolty

Conatiuent 007538 Result Qualier kits 107539 Rosuill

Floudde
Chlodde
Nlb
Bromide
Nitrabe
Orwho-Phosphate
suffalo,
Total Cyanide
Ammonia
Sufide

.525
3.02
<.22
<.55
4.91
2.02
10.33
<MDL
.608

<MDL

MG/KG

MGJKG
MGM
MGfKG
MOMS
MOAM

MG/KG
SMG/K(3

MQ/KG

<.22
<.54
1.67
<.54
2.416
<MDL.
.543

<MDL

Quaier UMnbl 007540

MGJKG
MGM

MOWS

Lae
MOMSO
MOMS

J MONS
MGKG

ReAut allear

<.2
<.1

1.72
<.1
22

<MDL
<MDL
<MDL

Untie

MG/KQ
MG/K(3

MOIKOMQ/KG
MCI/KG

MGM
MGVKG

W MO/KG
MG/KG

T5-3

Table 5
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NHC-SO-EN-TI-242, Rev. 0

Summary of Anion Anlytal ReouNs
for the 2727-S NRDWS Facility -

007544 Result Ouider UnIts 907545 Resut cauaer tUniS B07546 ft"eS CuSMW Uknbk

Foudde
Chlodde
Nie
B trSide
Nitrate
Orho-Phosphate
Sullate
Total Cyanide
Ammonia
Sulfide

1.33
1.02

5.95
<.11
17.9

<MDL
<MDL
<MDL

MWKO
MoK
MOK
MalIKG
MW
MG/KG
MGKQ
MG/KG

W MG/KG
MG/lK

1.06
.274
<.11

4.15
2.30
2.40
<MDL
<MDL
<MDL

MaIKG
MGKG
momK
MOM
Mom
moK
moK
moK

UJ MOKS
moK

1.491An

.11
<.11

<MDL
.547

<MDL

MGKG
MGK
MG/KG
MGAK
Mom
MalG
MGKG
MGKG

J MWO
M/IKG

T5-5

Table 5

Constituent

N



WHC-SD-EN-Tf-242, Rvv. O

Samimary of Anion Analytal Resut
foro 2727-S NRDWS Facilty -

Conslituent 007547 Remit ualfer Uniks 07546 Result

Floudde
Chlodde
Nibie.
Bromkcle
Nitrale
Ortho-Phosphate
Sulalh
Total Cyanide
Ammonia
Sulde

1.72
1.01
c.11

7.35
.746
102

<MDL
<MDL
<MDL

MG/KG
MS/KG
Mo/KG
MG/KG
MG/KG
MOKG
MG/KG
MG/KG

W MG/KG
MS/KG

1.03
1.6

<.11
<.11
g1.1
3.35
13.1

<MDL
<MDL
<MDL

Quaifier nItS B07540 ReevE

MOKS
MG/KG
MG/KG
MOKG
MGKGS
MO/KG
MS/KG
MO/KG

W MO/KG
MO/KG

1.19
1.6

<.11
<.11
23.5
<.11
10.3

<MDL
<MDL
<MDL

CuiMer Unhi

Mo/K
MOKG
MS/KG
MG/KG
MG/KG
MO/KG
MS/KG
MG/KG

W MG/KS
MG/KG

T5-

Tab&@ 5



TIC-SD-EN-TI-242 Rev. 0

Summary of Anion Analytical Results
for the 2727-S NADWS Facility -

Consgikuent B07550 Assull Quaer Uihb 807551 RANt

Floudde
Chloide
Nfl.
Bromide
Nkrals
Ortho-Phosphate
Sulfate
Total Cyanide
Ammonia
Sulfide

2.93
61.3

5.076
1.246
77.9
25

74.9
<MDL
1.01
9.6

MGKG
Mw-
MW-

-M
Mw-
MG/KG
MG/K
MG/KG

J MG/KG
MG/KG

1.13
149

1.122
1.353
12.3
1.49
454

<MDL,
<MDL
<MDL

Quamer LWI 807862 ReA

MGlKG
MG/KG
.MGMKG
-MG/KG
MGMKG
MGXKG
MGKG

UJI MOAKM
MGlKG

<.1
146

1.156
1.20
11.3

363
<MDL
<MDL
<ML

UMWG

MGMK
MG/KG

MG/KG
MG/KG

UJ MG/KG
MU-K

T5-7

Table 5



WHC-SO-EN-TI-242, Rev. 0

Summayof Anion AnstsJ Results
forte 2727-SNADWSFacility -

ConstUftnt

Roude
ChlIonad
Nilts
Bromide
NItrate
Orho-Phosphde
suffelf
Totl Cyanide
Ammofnla
Sulide

B07553 ResLt Ouslifer Unte B07554 Rest

.45
.ia
<2
<.8
6.6
245
.49

<MDL
1.16

<MDL

MedKGo
MG/KG
M(3/KG

MG/KG
MOIKO
MeIKG
MG/KG

J MGOIO
MOIKO

.51
2.82
<2
<.5
6.05
3.13
4.03

A42
.907
5.65

Ouater Wile 807555 ResK

MG
MG/Kdo
MGM
MGIKG
MGKIG
MG"K
MGIKG
MGKG

WJ MeKG
MGIG

.93
44.05
<2
<.5

8.16
3.12
12.9

<MDL
.806

<MDL

ousftr Uie

MGMK
MG/KG

MG/KG

UJ MG/KG
MG/KG

T5-8

Tabs 5



WHC-SO-EN-TI-242. Rev. 0

Summary of Anion AnalyticS Resute
for the 2727-S NRDWS Faclty -

Conetituent

Flourlds
Chloikde
Nidile
Bromide
N11rals
Ortho-Phosphate
Sulfate
Total Cyanide
Ammonia
Sulfide

807556 Result

.43
2.14
<.2
<.51
42.06
4.25
7.82

<MDL
.508

<MDL

Qualer UnLs 807 Result

Mom
MGM
MOKS
MOM
M10KG
MOKG
Mom
Mom

WJ MGKG
MGIKG

.67
2.47
<2
<.5
4.89
2.34
2.17
.615
.86

<MDL

Qualler (Mis 807518 Result

U-M
mo-
mo-
U-M
mo-
MU-A

U-M
mo-

J MoMG
MOK

.70
2.
.25
c.5

14.08
2.76
3.35

<MDL
.553
5.63

CASWOr aknIs

MGMGMQIKG

MOMG
MOMS
M(3/KG
M(3/KG

SMG/KGMomMOMKS

T5-9

Table 5

N
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APPENDIX 8

MAXIMA AND 95/95 REFERENCE THRESHOLD VALUES
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WHC-SD-EN-TI-2i2, J

Maxima and 95/95 Reference Thresholds
Soil Background.1 (sheet

for Hanford
1 of 2) -

Anstyte Detection Limits 95/95 threshold Maxima SaipLe with maxis.i
(mg/kg) concentration concentratIon

LO LOG (me/kg)

Aluminum 21.8 66.1 15,100 23,800 Topsoil, ptaya, E-7

Antimony 15.7 52.2 NC 31 Volcac ash*

Arsuvic N/A N/A 9.0 27.7 TopsoLf,jnpar. *-3

Bariu .I. 175 480 Volcanic .h*

Beryttfus N/A N/A 1.8 10 Volcanic .h*

Cadmium 0.24 0.79 NC 11 VoLcanic ash*

catcfu 175 470 24,600 105,000 Topsoil, gressewood, E-2

Chromfus 1.1 3.0 28 320 Ringotd FN*

Cobalt 0.88 2.9 19 . 110 Volcanic ash*

Copw 2.1 6.2 30 61 Volcanic ash*

Iron 75.7 236 38,200 68,100 Ringotd F

Lead N/A N/A 14.9 74.1 Topsoil,juniper, E-3

MNesiue 18.4 57.9 9,160 32.300 Topsoft, greasswood, E-2

Manganese 0.63 1.8 583 1,110 TopsofL, play., E-7

Mercury N/A N/A 1.3 3.8 Random sampLas, 015

Nickel 2.4 7.7 25 200 Ringold Fl*

Potassium 135 451 3,090 7,900 Topsoil, play@, E-7

Selenium N/A N/A NC 6 Random samples, #15
SiLver 2.1 4.5 2.1 14.6 Random samples, #6

Sodium 50.6 140 1,390 6,060 Random samples, 612

ThatLium N/A N/A NC 3.7 Lab detection Limit

Vanadium 1.8 5.9 107 140 Volcanic ash*

Zinc 6.4 15.6 79 366 Topsoil, juniper, E-3

Notybdonam 1.4 4.8 NC 6 RingoLd FM

Lithium N/A N/A 37 38.2 Random sampLes, #14*
Titanium N/A N/A 3,307 3,180 Random samples, #6
Zirconium N/A N/A 53 84.8 Random samples,#10

Ammonia N/A N/A 27.4 26.4 Random samples, #14
Alkalinity N/A N/A 20,100 150,000 Topsoil, greasewood, E-2

Silicon N/A N/A 239 1202.9 Topsoil, plays, E-7

Fluoride N/A N/A 13 73.3 Random samples, #10

ChLoride N/A N/A 783 1480 Random samples, #11
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Sitewide



WHC-SD-EN-TI-242, Rev. 0

Maxima and 95/95 Reference Thresholds
Soil Background.' (sheet

for Hanford
2 of 2)

1
2

3

4
5

6
7

I!
13

APP B-2

AnaLyte Detection Limits 95/95 threshoLd Maximum SampLe with maximum
(mg/k) concentration concentration

LW LOG (W/kg)

Nitrite N/A N/A NC 36.5 TopsoIl, groaseood, E-2

Nitrate N/A N/A 208 906 Nanford M Judement,
o11

-Phosphate N/A N/A 12.7 225 Random samples, #10

Sulfate N/A k/A 931 12,600 TopsofL, greasewood, E-2

Nots:
N/A - Not aval able.
NC = Not calculated.
* 0 Offsite.

(DE-RL 1993a)
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2
3
4
5 Element
6
7
8 Aluminum
9 Antimony

10 Barium
11 Beryllium
12 Boron
13 Cadmium
14 Calcium
15 Chromium
16 Cobalt
17 Copper
18 Iron
19 Lead
20 Lithium
21 Magnesium
22 Manganese
23 Mercury
24 Molybdenum
25 Nickel
26 Potassium
27 Selenium
28 Silicon
29' Silver
30 Sodium
31 Strontium
32 Thallium
33 Titanium
34 Tin
35 Vanadium
36 Zinc
37 Zirconium
38
39
40
41
42

FIGURE 1. TYPICAL INORGANIC CONCENTRATIONS IN SOILS.

Common Range in Soils (mg/kg)

10,000 to 300,000
0.2 to 10
100 to 3,000
0.1 to 40
2 to 100
0.01 to 7
7,000 to 500,000
1 to 1,000
1 to 40
2 to 100
7,000 to 550,000
2 to 200
5 to 200
500 to 10,200
20 to 3,000
0.01 to 0.3
0.2 to 5
5 to 500
400 to 30,000
0.1 to 2
230,000 to 350,000
0.01 to 5
750 to 7,500
50 to 1,000
0.1 to 0.8
1,000 to 10,000
2 to 200
20 to 500
10 to 300
60 to 2,000

Dragun, J., The Soil Chemistry of Hazardous Materials, The Hazardous Materials
Research Institute, Silver Springs, Maryland.
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I MTCA Method A and B Cleanup Standards. (sheet 1 of 3)
ffD/CP; TCA NTCA method B cteemp Leveis

Rasue of local source mtcA
Detected kgPL mathod A Toxicity Coreln -- nicity
anstat (p.)Mb) 147t(PvO) Grat Vlam a oral Cleanup10 CPF ifD level cims CPF level1) /k (ppm)s/g p

Vocs
Acetone 10 to 45 100 I A 0.1 8000.0

Methylene Chloride 48 to 110 5.0 I 1 0.5 0.06 4800.0 32 0.00T5 133.1
Toluene 5 5.0 1 40.0 0.2 16,000.0 0

Xytenes* 5 5.0 I 20.0 2 160,000.0 F
Hexon.e 10 to 45 50 H I 0.05 4,000

Smi.-VOCs

DiethylphthaLate 660 660 I 0.8 4,000 0

Bis(2-ethythexyl)phthalate 200 to 670 660 1 - 0.02 1600 B2 0.014 71.4

Benzo(a)pyrene 660 to 670 660 1 1.0 B2 7.3 0.13
Benzo(b)fluoranthene 660 to 670 660 RX 1.0 2 7.3
Benzo(e)anthracenen 660 to 670 660 RX 1.0 B2 7.3 0.137h

Benzo(g,h, i)peryteneh 660 to 670 660 k k 1.0 k D 7.3 0.137h
Benzo(k)fluorantheneh 660 to 670 660 RX 1.0 12 7.3 0.13

Chryseneh 660 to 670 660 RX 1.0 k B2 7.3 0.13
FLuoranthene 660 to 670 660 I 1.0 0.04 3,200 D

Indeno(1,2,3-cd)pyreneh 660 to 670 660 RX 1.0 B2 7.3 0.13

Pyrene 660 to 670 660 I 0.03 2,400 0

4
5
6
7
8
9
10

-u
12
13
14
15

16

17

18
19
20
21



I MTCA Method A and B Cleanup Standards. (sheet 2 of 3)

.Ifh/CP NICA method S cleemp levels

Detected Range of local source method A Toxicity Carcinogenicity

t p oral cltwu Cnj Ort Cleanup
NfO CPF RID level class CPF level

-ol Igk ppm) og/kg IppO)
Organochlorine Pesticide/PCB

4,4'-DDT 3.26 to 3.32 18.0 11 1 11.0 0.0005 j40 B2 0.34 2.94

Herbicide

2,4,5T j25.1 to 25.2 40 1 0.01 TaODF jF
2,45-P:5.1 to 67.1 134 1 1 It I1 .0 1601

2,4-O 50.2 to 50.4 240___ r- 0.r 0 F

Inorganics

Antimony 9.6 to 10.9 . ' 0.0004 32.0 k k

Cadmium 0.6 to 0.61 I 2.0 0.0005 40.0 S1 k

Cobelt 12.3 to 14.5 sTSC 0.06 4,800

Copper 10.7 to 13.9 C 0.04 3,200 D

Leadb 9 to 11.1 250 *2

Nicket 10.1 to 11.7 1 k 0.02 1600.0

Silver 5.2 to 6.5 1 0.005 400.0 D

Zinc 48.7 to 61.4 - 1 0.3 24,000 0

Boron 2.4 to 5.4 1 0.09 7200 k k

Strontium 16.t to 24.4 I 0.6 48,000

Tin 8.1 to 10.9 r T0.6 48,000 %

4
5
6
7

8

9

10
I I D
120
13
14
15
16
17
18
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1 MTCA Method A and B Cleanup Standards. (sheet 3 of 3)
RfD/Cp NTCA m method A cleanp levelso

Range of local SoUrcel MC
Detected bkgr cla method A Toxicity Carcinogenicity
analyte Akp.) ppb ,clea'

(p) Ct or Cleane Oral CLeanup
F ve CPF level

__/kg (ppm) mg/kg (ppm)

Anions

Cyanide [0.503 to 0.015 0.0 1600. 0 k E _ ______

Notes:
bRange of local backgrowid is provided by samples 507557, 807558, and 307559.
Jobait and lead were undergoing EPA RfD Vork Group Review at the time of the IRIS database check.
j4TCA Method A Cleanup Standards from UAC 173-340-740, Table 2, Method A cleanup levels--Soil.
Cancer Class (IRIS, EPA 1988a).

A - Known human carcinogen. C
81, 62 - Probable human carcinogens. m

a 0 - Not a carcinogen.
1Analyte reported only in containerized waste soils.
I = Integrated Risk Information System (IRIS). This is the most authoritative source (EPA 1992).
N = Health Effects Assessment Summary Table (HEAST). HEAST contains "provisionals information that will be entered into IRIS when
accepted.

S - Superfund Technical Support Center. The center provides information Insufficiently authoritative to be published in HEAST or
IRIS.

RX - EPA Region 10 (RX). RX Information was provided by the CLARC II database (Ecology 1993).
C * CLARC I database (Ecology 1993).

MTCA Method 8 soil cleanup level calculations (MAC 173-340-740):
Toxicity (mg/kg) * (AfD * ABU * UCF * lQ)/(SIR * AB1 * FOC).
Carcinogens (mg/kg) * (RISK * AB * LIFE * UCF)/(CPF * SIR * AT * OR * FOC).

RfD - Reference dose (mg/kg/day).
ABM * Average body weight (16 kg).
UCF - Unit conversion factor (10e+6 mg/kg).
SIR * Soil ingestion rate (200 mg/day).
AB * Gastrointestinal adsorption rate (1.0).
FOC * Frequency of contact (1.0).
HQ * Hazard quotient (1).

RISK a Acceptable cancer risk (10o-6).
LIFE a Lifetime (75 years).
CPF * Carcinogenic potency factor (slope factor) (kg-day/mg).

h DUR - Duration of exposure (6 years).
,For polycyclic aromatic hydrocarbon, Method A cleamp level mill prevail.
jSource: S-846 (EPA 1992).
kNot calculated.
Not reported.

4
5
6

-0
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