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1.0 Introduction

This plan addresses the actions necessary for the restoration and closure of the Project Shoal

Area (PSA), Surface Corrective Action Unit (CAU) 416, Mud Pit (Corrective Action Site

No. 57-09-01), a pit that was used to store effluent produced during drilling of the Post-Shot

Borehole PS-1 in 1963. This plan describes the activities that will occur at the site and the steps

that will be taken to gather enough data to obtain a notice of completion from the Nevada

Division of Environmental Protection (NDEP). This plan was prepared under the Streamlined

Approach for Environmental Restoration (SAFER) concept, and it will be implemented with the

Federal Facility Agreement and Consent Order (FFACO) (FFACO, 1996) and the Industrial

Sites Quality Assurance Project Plan (DOEINV, 1994).

The SAFER process is being employed at this CAD where enough information exists about the

nature and extent of contamination to propose an appropriate corrective action without

completing a Corrective Action Decision Document and Corrective Action Plan. This process

combines elements of the Data Quality Objective (DQO) process and the observational approach

to help plan and conduct corrective actions. DQOs are used to identify the problem and define

the type and quality of data needed to complete the investigation phase of the process. This has

already been completed for the mud pit so it 'will not be repeated here. The DQOs for the mud

pit are presented in the Corrective Action Investigation Plan for Project Shoal Area,

CAU No. 416 (DOEINV, 1996). This observational approach provides a framework for

managing uncertainty and planning decision making.

The SAFER concept recognizes that technical decisions may be made based on incomplete, but

sufficient, information and the experience of the decision maker. Any uncertainties are

addressed by documented assumptions that are verified by sampling and analysis, data

evaluation, on-site observations as planned activities progress, and by contingency plans as

necessary. If, at any time during the site closure, new information is developed that changes the

conceptual site model defined during the DQO process and indicates that the closure method or

underlying assumptions should be revised, the decision maker will redirect the closure activities

with the appropriate authorization to more appropriately protect human health and the

environment. The !\lJ)EP will be notified of the changes and this plan will then be amended.
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Following completion of SAFER activities, a closure report will be prepared and submitted to

the NDEP.

Adequate process knowledge currently exists to propose mud removal as the corrective action

for the mud pit. The process knowledge included the review of historical records and the results

of the fall 1996 mud pit characterization activities and was used to determine the constituents of

concern and the most appropriate SAFER cleanup approach.

Corrective action at the mud pit will be achieved in three phases. The first phase will be the

excavation, hauling, and disposal of the mud in the pit which has total petroleum hydrocarbon

(TPH) levels that exceed the state regulatory level. The second phase will be the collection of

samples from under the mud pit to confirm that all of the contaminated material has been

removed. The third phase will be the recontouring of the drainage in which the mud pit is

constructed. A decision diagram for this process is presented in Figure 1-1.

This plan reflects the following assumptions:

• The volume of material to be removed from the mud pit is less than 123 cubic meters
(m 3) (162 cubic yards [yd 3]),

The material will be disposed of at the Nevada Test Site (NTS) Area 6 Hydrocarbon
Landfill.

• The material in the old mud pit berm is not contaminated with THP and can be used to
recontour the mud pit area.

If, at any time during the closure activities, information is discovered that invalidates any

assumption, this plan will be amended, if possible, depending on the nature of the new

information, and amendments will be provided to NDEP for approval. No work will be

conducted on site from the time the invalidating information is discovered to the time approval

of the am end ed SAFER PIan is received from ND EP.
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2.0 Unit Description and Closure Objectives

The mud pit is located on the Project Shoal Area in the northern Sand Springs Mountain Range

in Churchill County, Nevada (Figure 2-1).

2.1 Project Shoal Area

Project Shoal, part of the Vela Uniform Program, was ajoint effort of the Department of

Defense and the Atomic Energy Commission (AEC) to study the effects of different geological

media (e.g., granite) on seismic waves produced by underground nuclear explosions and to

determine if seismic waves produced from underground nuclear explosions could be

differentiated from natural earthquakes (DR!, 1988, Section A.3 .4.2). The PSA was selected as

the tentative Project Shoal Site in 1961. After a year-long geologic exploration of the area, the

PSA was confirmed as the chosen site, and preparations for the test began in late 1962.

The Shoal event consisted of detonating a nuclear device with a 12.5-±0.5 kiloton yield on

October 26, 1963 (Gardner and Nork, 1970). The device was placed in granitic rock

369 meters (m) (1,211 feet [ftD below ground surface (bgs).

Post-shot drillback activities began on October 28, 1963 (AEC, 1970), and consisted of drilling

and sampling one post-shot vertical borehole (PS-l) into the event cavity and reopening and

sampling the U.S. Bureau of Mines (USBM) No. I borehole located approximately 135.5 m

(445 ft) from the PS-l hole. The location of the deep boreholes (P.l\1-1, PM-2, PM-3, PJ'v1-8,

ECH-A, ECH-D, PS-I, USBM No, I, and the emplacement shaft and drift) drilled for the event

are shown on Figure 2-2 (AEC, 1970).

Records of data collected from the PS-l and USBM NO.1 borehole explorations indicated that

the shot cavity collapsed, producing a rubble-filled chimney 52 m (171 ft) in diameter and

109 m (356 ft) high with an II-m (36-ft) void at the top (Korver et al., 1964, pp. 4-5). Virtually

all of the high-level radiation from Project Shoal is believed to be confined in the insoluble melt

rubble mixture at the bottom (lowest 10 m [33 ftj) of the chimney. There was no venting of

particulate debris during or after the explosion although some radionuclides, mostly gaseous,

may have been injected into fractures as far as 135 m (443 ft) from the shot point. Some short

lived gaseous radionuclides (Iodine 131, Xenon133m, and Xenon133), were brought to the surface
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through the PS-l drill rig effluent vent-line system during drillback operations (Eubank and

\Vard, 1964).

These radionuclides were trapped by filters and were subsequently mixed with clean soil and

buried in the mud pit area beneath uncontaminated soil (Gardner and Nork, 1970). All

equipment was decontaminated and/or removed from the Project Shoal Area.

Deactivation of the site commenced on October 28, 1963. All vehicles, equipment, and surface

structures, except for the head frame of the emplacement shaft, were removed by

January 31, 1964, and the site was placed on "caretaker standby" status. The shaft was covered

with a concrete slab, and all exploratory boreholes leading to the cavity were sealed with grout

or sand and abandoned. In July 1964, the site was placed in an "unattended standby" status

with no surface structural or radiological safety hazards (Giller, 1970).

2.2 Site Location and Description

Historical documentation indicates there is one mud pit (CAS 57-09-01) at the Project Shoal

Area. One document describes the location as being, "... at the head of the creek at the east edge

of the GZ (Ground Zero) pad" (Gardner and Nork, 1970). This location matches the locale of

the "post-shot mud pit site" that was sampled in Fauver's 1986, Hazardous Waste Installation

Assessment Report (Fauver, 1986), which describes the site as being located "north of the

Rad-Safe facility" (Figure 2-3).

The estimated volume of material in the mud pit is approximately 123 m 3 (162 yd'). The

volume was estimated by averaging the depth of the mud pit, 0.5 m (1.5 ft) (as encountered in

the borings) and multiplying by 246 square meters (2,700 square feet), the estimated surface

area of the mud pit.

2.3 Process Knowledge

Process knowledge is based on the review of pre-event site characterizations, operations, closure

reports, aerial photos, and the mud pit characterization activities conducted in the fall of 1996.

All process knowledge records are available for review at the IT Corporation offices in

Las Vegas. The historical records used to compile process knowledge are listed in Section 7.0,

"References," of this plan.
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The PSA mud pit was used to store drilling effluent that was produced during drilling of the

post-shot borehole PS-l. Since the PS-l borehole was drilled into the event cavity, radiological

contaminants produced from the test were the primary concern. A daily log for the post-shot

borehole drilling operation is contained in the Project Manager's Report Project Shoal

(AEC, 1964, Appendix C). The drilling log indicates that the fluids used to drill PS-l were

bentonite drilling mud, air, and air-mist. The daily log does not indicate the use of any diesel or

other drilling mud additives except for loss-of-circulation materials. The types of lost

circulation materials used were cotton seed husks and cane fibers. Based on the information

contained in the daily log, contamination of the drilling mud by TPH or other substances such

as barium (from barite) or chromium (from chrome lignosulfonate) was not expected. However,

diesel, barite, and chromium lignosulfonate additives have been used in drilling mud at other

U.S. Department of Energy (DOE) sites such as the Central Nevada Test Area.

The drilling log indicates that air was used to drill through rock (prior to the circulation loss),

from 30.5 to 183 ill (l00 to 600 £1) bgs, and air-mist (a mixture of air, water, and detergent) was

used to drill from 183 m (600 £1) bgs to the bottom of the PS-l hole at approximately 424 ill

(1,391 £1) bgs. All contaminated soil and cuttings resulting from the post-shot drilling activities

were reportedly combined with clean soil and buried in the mud pit.

In the fall of 1996, the mud pit was characterized. Ten soil borings were completed in the pit;

three were completed downgradient from the pit; three were completed upgradient; one was

completed east; and one was completed west of the mud pit (Figures 2-4 and 2-5).

One or two soil samples were collected from each soil boring; 16 samples were collected from

the mud pit (four of which were waste characterization samples); and nine samples were

collected from outside the mud pit. The samples were analyzed for gross alpha, gross beta,

total barium, total chromium, tritium, gamma spectroscopy, and TPH except for the waste

characterization samples which were analyzed for Toxicity Characteristic Leaching Procedure

(TCLP) metals instead of total barium and total chromium. The results of the mud pit sampling

are presented in Table 2-1. Several of the samples from inside the mud pit exceeded thebTevada

Administrative Code 459 (NAC) Action Level for TPH; however, the results for the gross alpha,

gross beta, tritium, and gamma spectroscopy are within expected values for a granitic terrain and

the total barium, and total chromium are well below the proposed Subpart S action levels.
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During drilling of the monitoring wells, samples of the effluent being discharged in the sumps

were sampled and analyzed. No chemical or radiological contaminants were found in any of the

samples.

2.4 Waste Inventory

Based on the results of the recent mud pit characterization, the entire 123 m 3 (162 yd') of mud in

the pit is assumed to be contaminated with TPH. Values for TPH in the pit ranged from non

detect to 900 milligrams per kilogram (mg/kg). The radionuclides reported to have been buried

in the pit Iodine!", Xenon 133m, and Xenon!" all had half lives ofless than 10 days and have

decayed to below Minimum Detectable Activity.

2.5 Closure Standards

The site must have soil TPH concentrations below the NDEP Action Level of 100 mg/kg
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Sample Sample # Depth Depth Sample Matrix II Arsenic Barium Barium Cadmium Chromium Chromium Lead Mercury Selenium

Location (meters) (feet) Date mq/l," mg/L mg/kgb mg/L mg/L mg/kg mg/L mg/L mg/L

ITCLP Listing (40 CFR 261.24) II 5.0 mg/L 1 100 mg/L 1 I 1.0 mg/L I 5.0 mg/L I I 5.0 mg/L I0.2 mg/L I 1.0 mg/L I
DP-1 PSSOOO01 0-0.61 0-2 9/15/96 Soil NAc NA 234 NA NA 7.7 J NA NA NA

DP-1 PSSOOO02 0.61-1.22 2-4 9/15/96 Soil NA NA NA NA NA NA NA NA NA

DP-2 PSSOOO05 0-0.31 0-1 9/15/96 Soil 0.02 U 1.2 B NA 0.005 U 0.042 B NA 0.025 B 0.0001 U 0.028 U

DP-2 PSSOOO06 0-0.31 0-1 9/15/96 Soil 0,02 U 1.2 B NA 0005 U 0.046 B NA 0,03 B 0.0001 U 0028 U

DP-3 PSSOOO07 0-0.31 0-1 9/15/96 Soil NA NA 206 NA NA 12.6 J NA NA NA

DP-4 PSSOOO08 0-0.61 0-2 9/15/96 Soil NA NA 437 NA NA 10.9 J NA NA NA

DP-4 PSSOOO09 0.61-1.22 2-4 9/15/96 Soil NA NA NA NA NA NA NA NA NA

DP-5 PSSOO010 0-0.61 0-2 9/15/96 Soil 0.023 B 27 NA 0.0078 B 0.092 B NA 0.014 U 0.0001 U 0,028 U

DP-5 PSSOO011 0,61-091 2-3 9/15/96 Soil NA NA NA NA NA NA NA NA NA

DP-6 PSSOO013 0-0.76 0-2.5 9/15/96 Soil NA NA 240 NA NA 97J NA NA NA

DP-7 PSSOO014 0-0.61 0-2 9/15/96 Soil NA NA 710 NA NA 10,7 J NA NA NA

DP-7 PSSOO024 061-0.91 2-3 9/15/96 Soil NA NA NA NA NA NA NA NA NA

DP-8 PSSOO015 0-0.61 0-2 9/6/96 Soil 0.26 U 0.95 NA 0,013 U o11 NA 0,17U 00001 U 0.21 U

DP-9 PSSOO016 0-0.91 0-3 9/15/96 Soil NA NA 235 NA NA 79J NA NA NA

DP-10 PSSOO017 0-0.91 0-3 9/6/96 Soil NA NA NA NA NA NA NA NA NA

DP-11 PSSOO018 0-091 0-3 9/6/96 Soil NA NA NA NA NA NA NA NA NA

DP-12 PSSOO019 0-0.91 0-3 9/16/96 Soil NA NA NA NA NA NA NA NA NA

DP-13 PSSOO020 0-0.91 0.3 9/16/96 Soil NA NA NA NA NA NA NA NA NA

DP-14 PSSOO021 0-0.31 0-1 9/16/96 Soil NA NA NA NA NA NA NA NA NA

DP-15 PSSOO022 0-061 0-2 9/16/96 Soil NA NA 104 NA NA 7.4 J NA NA NA

DP-15 PSSOO023 0-0.61 0-2 9/16/96 Soil NA NA 842 NA NA 6.4 J NA NA NA

DP-16 PSSOO026 0-091 0-3 9/16/96 Soil NA NA 141 NA NA 10.2 J NA NA NA

DP-17 PSSOO027 0-091 0-3 9/16/96 Soil NA NA 103 NA NA 10,2 J NA NA NA

DP-18 PSSOO028 0-0,61 0-2 9/15/96 Soil NA NA 292 NA NA 18.5 J NA NA NA

DP-18 PSSOO029 0.61-0.70 2-23 9/15/96 Soil NA NA NA NA NA NA NA NA NA
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Sample Sample # Depth Depth Sample Matrix Silver Gross Alpha Gross Beta Bismuth-214 Cesium-137 Lead-212 Lead·214 Potassium-40

Location (meters) (feet) Date mg/L pCi/gd pCi/g pCi/g I pCi/g pCi/g pCilg pCilg

ITCLP Listing (40 CFR 261.24) II 5.0 mg/L I I I I I I I I
IBackground Radiological Concentrations· II 12 - 45 I 7 - 56 I 0.41-3.47 I 0.17·3.08 I 0.86 - 2.9 I 0.30 -1.371 10.5 - 30.7 II

OP-1 PSSOOO01 0-0,61 0-2 9/15/96 Soil NA 20,1 18,9 NOt 0.21 U 0,88 1,00 253

OP-1 PSSOOO02 0.61-1,22 2-4 9/15/96 Soil NA 323 23,2 NO 0,19 U 1,2 0,68 24,5

OP-2 PSSOOO05 0-0.31 0-1 9/15/96 Soil 0,01 U 10,6 22,3 NO 0,27 U 0,96 1,22 18,5

OP-2 PSSOOO06 0-0,31 0-1 9/15/96 Soil 0,01 U 21,0 20,8 NO 0.23 U 0,78 092 23,2

OP-3 PSSOOO07 0-031 0-1 9/15/96 Soil NA 10,2 20,5 NO 0.25 U 123 0,8 268

OP-4 PSSOOO08 0-0,61 0-2 9/15/96 Soil NA 23,8 207 NO 035 U 1,23 0,99 16.4

OP-4 PSSOOO09 0,61-1,22 2-4 9/15/96 Soil NA 27.4 273 NO 0.22 U 1.48 1,21 25,1

OP-5 PSSOO010 0-0,61 0-2 9/15/96 Soil 0,01 U 27,7 18,5 NO 0.22 U 1,01 1,31 15,5

OP-5 PSSOO011 0,61-0,91 2-3 9/15/96 Soil NA 46.4 40,1 1,14 0,39 U 1,86 1,06 16,9

OP-6 PSSOO013 0-0,76 0-2,5 9/15/96 Soil NA 17.0 210 NO 0,25 U 1,11 0,83 23.8

OP-7 PSSOO014 0-0,61 0-2 9/15/96 Soil NA 30,7 240 0,67 0,24 U 0.94 0,85 24,,7

OP-7 PSSOO024 0,61-0,91 2-3 9/15/96 Soil NA 350 25,3 0,99 0.21 U 1.43 099 23,7

OP-8 PSSOO015 0-0,61 0-2 9/6/96 Soil 0016 U 33,7 207 NO 0.24 U 0,98 NO 218

OP-9 PSSOO016 0-0,91 0-3 9/15/96 Soil NA 28,1 25,1 NO 0,18 U 1.41 1,09 24,8

OP-10 PSSOO017 0-0,91 0-3 9/6/96 Soil NA 66,0 24,6 068 0,25 U 05 0,87 27,2

OP-11 PSSOO018 0-0,91 0-3 9/6/96 Soil NA 37,7 27.4 NO 038 U 2,2 NO 22,1

OP-12 PSSOO019 0-0,91 0-3 9/16/96 Soil NA 19,6 24,2 NO 0,25 U 1,12 1,03 24,8

OP-13 PSSOO020 0-0,91 0,3 9/16/96 Soil NA 406 57,9 1.26 0,20 U 134 112 27,7

OP-14 PSSOO021 0-0,31 0-1 9/16/96 Soil NA 53,9 37,7 1,33 0,24 U 2,04 1,11 20,7

OP-15 PSSOO022 0-0.61 0-2 9/16/96 Soil NA 23,9 27,1 1,03 024 U 1,01 0,95 23,2

OP-15 PSSOO023 0-061 0-2 9116/96 Soil NA 25.4 27,3 136 0,23 U 0.85 093 25.4

OP-16 PSSOO026 0-0,91 0-3 9/16/96 Soil NA 35,9 300 0,82 0.23 U 1,04 0,83 21.2

OP-17 PSSOO027 0-0,91 0-3 9/16/96 Soil NA 27,3 258 NO 0,39 U NO NO 17

OP-18 PSSOO028 0-0,61 0-2 9/15/96 Soil NA 15,3 18,5 NO 0.46 U NO 175 17,1

OP-18 PSSOO029 061-0,70 2-2,3 9/15/96 Soil NA 56,9 47,1 NO 0,24 U 1,17 0,91 18,7
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Sample Sample # Depth Depth Sample Matrix II Radium-226 Radium-228 Thallium-208 Thorium-234 Tritium Diesel Waste Oil

Location (meters) (feet) Date II pCi/g pCi/g pCi/g pCi/g pCi/g mg/kg mg/kg

INAC 459.9973 I I II I I I I I 100 ppm I 100 ppm I
IBackground Radiological Concentrations II 0.89 - 2.0 I 0.67 - 2.4 I 0.94 - 3.38 I 0.5·3.5 I I I II

OP-1 PSSOOO01 0-0.61 0-2 9/15/96 Soil NO NO NO NO 0.005 25 U 180

OP-1 PSSOOO02 061-1.22 2-4 9/15/96 Soil 3.11 NO 048 NO 0.0008 NA NA

OP-2 PSSOOO05 0-0.31 0-1 9/15/96 Soil NO NO 0.31 NO 0006 25 U 130

OP-2 PSSOOO06 0-0.31 0-1 9/15/96 Soil NO 1.03 03 NO 0.005 25 U 140

OP-3 PSSOOO07 0-0.31 0-1 9/15/96 Soil NO NO 072 NO -0.006 25 U 50

OP-4 PSSOOO08 0-0.61 0-2 9/15/96 Soil NO NO 0,34 NO -0.002 25 U 300

OP-4 PSSOOO09 0.61-1.22 2-4 9/15/96 Soil NO NO 048 NO 0005 NA NA

OP-5 PSSOO010 0-061 0-2 9/15/96 Soil 523 141 0.35 NO 0.076 180 900

OP-5 PSSOO011 0.61-0.91 2-3 9/15/96 Soil NO NO NO NO 0,01 NA NA

OP-6 PSSOO013 0-0.76 0-2.5 9/15/96 Soil 3.75 1.53 044 NO 0003 40 93

OP-7 PSSOO014 0-0.61 0-2 9/15/96 Soil NO NO 0.32 194 0.003 25 U 190

OP-7 PSSOO024 0.61-0.91 2-3 9/15/96 Soil NO NO 048 NO 0.002 NA NA

OP-8 PSSOO015 0-061 0-2 9/6/96 Soil NO NO 0,37 NO 0.011 300 U 300 U

OP-9 PSSOO016 0-091 0-3 9/15/96 Soil NO 1.59 072 NO -0.002 25 U 25 U

OP-1o PSSOO017 0-091 0-3 9/6/96 Soil NO NO 034 NO -0.004 NA NA

OP-11 PSSOO018 0-0.91 0-3 9/6/96 Soil NO NO NO NO 0.013 NA NA

OP-12 PSSOO019 0-0.91 0-3 9/16/96 Soil 5.78 NO 0.36 NO -0003 NA NA

OP-13 PSSOO02O 0-0.91 0.3 9/16/96 Soil NO 1.76 0.57 NO -0.009 NA NA

OP-14 PSSOO021 0-0.31 0-1 9/16/96 Soil NO NO 0.39 NO -0.005 NA NA

OP-15 PSSoo022 0-0.61 0-2 9/16/96 Soil 2.84 123 0.36 NO NO NA NA
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Sample Sample # Depth Dept~, ::,,;1 mple Matrix II Radium-226 Radium-228 Thallium-208 Thorium-234 Tritium Diesel Waste Oil

location (meters) (feet) Date II pCi/g pCi/g pCi/g pCi/g pCi/g mg/kg mg/kg

INAC 459.9973 I I II I I I I 1100 ppm I 100 ppm I
IBackground Radiological Concentrations II 0.89 - 2.0 I 0.67 - 2.4 I 0.94 - 3.38 I 0.5 - 3.5 I I I II

OP-15 PSSOO023 0~0,61 0-2 9/16/96 Soil NO NO 0.42 NO NO NA NA

OP-16 PSSOO026 0-091 0-3 9/16/96 Soil 3.43 NO 0.31 187 NO NA NA

OP-17 PSSOO027 0-091 0-3 9/16/96 Soil ND NO 0.74 NO NO NA NA

OP-18 PSSOO028 0-0.61 0-2 9/15/96 Soil ND NO 106 NO -0,003 110 890

OP-18 PSSOO029 0,61-0.70 2-2.3 9/15/96 Soil NO NO 0,37 NO 0005 NA NA

a Milligrams per liter

b Milligrams per kilogram

C Not analyzed

d PicoCuries per gram

e This is backgroundfor soil; radioactivity in igneous rocks is generally higher than in sedimentary rocks; igneous rocks with higher silica content

(ie, granite) have higher radioactivity levels than those with a lower silica content.

I Not detected; no minimum detectable activity given.

J = Reported result is quantitatively estimated.

U= Compound/elementwas analyzed for but not detected.

B = The reported value is below the Contract-Required Detection Limit, but above the Instrument Detection Limit
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3.0 Field Activities

The approach for the remedial action to be conducted under this SAFER Plan is to excavate the

mud pit material, load it into trucks, transport it to a permitted disposal facility for disposal,

conduct post-excavation sampling and analysis to verify that all contamination has been

removed, re-grade and restore the pit location, and prepare a Closure Report.

3.1 Constituents of Concern

Based on process knowledge, the only Constituent of Concern is total petroleum hydrocarbon.

No other Constituents of Concern were identified in the historical data or during the mud pit

characterization process.

3.2 Remediation

Total Petroleum Hydrocarbon results for Sample Points DP-l, DP-2, DP-4, DP-5, DP-7, DP-S,

and DP-lS ranged from 110 to 300 mg/kg as diesel and 130 to 900 mg/kg as waste oil. All

other sample points were below the 1OO-mg/kg TPH Action Level for cleanup listed in the

Nevada Administrative Code 459 (NAC, 1995). Impacted soils exceeding the 100-mg/kg TPH

Action Level in the mud pit will be excavated using a front end-loader and/or backhoe. The

approximate area as shown in Figure 3-1 will be excavated to an approximate depth of

0.6 ill (2 ft). The 0.6-m (2-ft) initial excavation depth was selected based on the results from the

sample points that exceeded the 100-mg/kg TPH Action Level. Requirements for the samples

are listed on Table 3-1.

Confirmational soil samples will be collected at the bottom of the excavation (as described in

Section 3.3). The soil samples will be submitted for TPH as diesel and 'waste oil analysis

(U.S. Environmental Protection Agency Method 8015, Modified) (EPA, 1996) to determine if

the soils exceeding the Action Level were removed. If sample results indicate soils are still

present that exceed the Action Level, an additional 15 centimeters (6 inches) of soil will be

excavated followed by additional confirmation sampling and analysis of the soil. This activity

will be repeated until TPH analytical results in the confirmation samples are evaluated to be

below the 100 mg/kg Action Level or until the excavation encounters bedrock. If the TPH

concentration in the bedrock still exceeds the 100 mg/kg Action Level, an administrative closure

will be requested from the state.
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Table 3-1
Project Shoal Area Mud Pit Confirmation Sampling Requirements

ij
Container

Preservative II

II
I Sample Number of Constituent Analytical Type and

Location Samples
Sample Type

of Concern Method Volume
IiRequired !

Mud Pit 8 Soil TPH 8015 Waste 8-ounce glass Cool4'C
j

Gila with poly lined
cap

;1

Mud Pit 8 Soil TPH 8015 Waste 8-ounce glass Coo14'C
Gila with poly lined

cap

aEPA SW-846, Test Method for Evaluating Solid Waste, 3rd Edition (EPA, 1996)

Excavated materials will be temporarily stockpiled on 20-mil plastic (or equivalent) near the

excavation area. At the end of each work day, the excavated soil will be covered with plastic

weighted on the edges to prevent precipitation and/or aerial spread. An alternative to soil

stockpiling that may be used at the site is containerization of the excavated soil in flexible bulk

containers. Flexible bulk containers ("super sacks") are constructed of woven polyester and/or

polypropylene. The super sacks proposed for use at the site will have an approximate capacity

of 1.1 m 3 (40 cubic feet [fe]) and will be able to be tied shut to eliminate the need to place a tarp

on the load during transport. The super sacks will be stockpiled on a 20-mil plastic liner

(or equivalent) until loaded and secured on an end-dump or flatbed trailer.

Even though field screening of the mud pit surface and analytical results for the samples

collected and analyzed in 1996 indicated no elevated levels of radionuclides, the excavated

materials will be transported to the NTS for disposal in the Area 6 Hydrocarbon Landfill, located

approximately 480 kilometers (km) (300 miles [mij) from the site. The decision to dispose of

the TPH-impacted soil at the NTS is predominantly based on a combined disposal and

transportation cost savings of 26 to 50 percent in comparison to a private facility located

approximately 176 km (110 mi) from the site.

3.3 Verification

Excavation activities will be stopped when all of the mud pit material has been removed down

to native soil or bedrock over the entire area of the pond. To verify that the excavation has been

sufficient, the native material will be sampled and analyzed. If the analytical results meet the
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closure standards and no other constituents of concern are found, and if concurrence is obtained

from NTIEP, the site will be recontoured; no further action will be required; and the site will be

considered restored and closed. If the analytical results do not meet the closure standards,

additional material will be removed and confirmation sampling will be conducted again.

To verify that all of the contaminated material has been removed, seven verification samples will

be collected. The samples will be collected from selected locations within the mud pit

impoundment. The samples will be collected from the underlying native material at the

locations indicated on Figure 3-2 and analyzed for TPH waste oil and TPH diesel only

3.4 Clean Closure

The objective of the SAFER activities at the Project Shoal mud pit is to remove material with

TPH concentrations above the closure standard and to gather adequate data to confirm the

decision for clean closure. The nature and extent of contamination in the mud pit were defined

in the fall of 1996. The cleanup will be conducted in three phases. The first phase will include

the excavation, shipping, and disposal of the contaminated drilling mud. The second phase will

involve confirmation sampling and analysis to verify the adequacy of the remedial action. The

third phase will be the recontouring of the drainage where the mud pit is located.

Verification samples for the mud pit will be collected and analyzed to determine if additional

soil needs to be excavated and disposed of. If each sample meets the closure standard set in

Section 2.5, "Closure Standards," the site may be restored and clean-closed. If the verification

samples indicate that constituents of concern are present in the soil above the closure standard

presented in Section 2.5, additional excavation and disposal will take place as described in

Section 3.2. Additional verification samples will be collected and analyzed; this sequence may

be repeated as necessary until all areas are demonstrated to meet the closure standard presented

in Section 2.5. All samples will be collected and managed in accordance with

U.S. Environmental Protection Agency (EPA) quality control protocols as reflected in the

Resource Conservation and Recovery Act (RCRA) Industrial Sites Quality Assurance Project

Plan (DOEINV, 1994).
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The laboratory will provide Contract Laboratory Procedure-type data packages with the

analyses, and ten percent of the verification samples collected will be validated (a minimum of

one sample per analysis) by third-party data validators

3.5 Site Restoration

The mud pit will require minimal site restoration activities. After excavation and removal of the

soils exceeding the 1OO-mg/kg TPHAction Level and confirmation sampling activities,

regrading of the mud pit area will be done to reestablish the approximate original topography.

Since the mud pit was constructed in a drainage area, only minimal work will be done on the

northern area of the mud pit; however, the southern area of the mud pit and the area south of the

berm will be regraded. This wilt be accomplished by using the existing soil berm on the

southern end of the mud pit as fill for the excavated mud pit area as well as areas south of the

berm. No revegetation is planned for the area.

3.6 Schedule

After approval of the SAFER Plan, it will take approximately three weeks to complete

preparations and mobilize to the site. Removal of the mud pit material will take approximately'

two days.

Verification sampling will take approximately one day. The samples will be submitted with a

requested 24-hour turnaround on the results so that it should not take more than three days from

the beginning of verification sampling to receipt of the analytical results.

Once the results of the verification samples have proven that the excavation has gone far

enough, the area will be recontoured using the material in the mud pit berm. This will take

approximately one day.
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4.0 Reports

Reports during field activities and after completion of the SAFER process will be provided to

NDEP by U.S. Department of Energy, Nevada Operations Office (DOEINVj.

Daily reports offield activities will be faxed to NDEP while field activities are ongoing, In

addition, DOEINV will verbally inform NDEP as soon as is practical of any substantial changes

in scope or schedule. If it is determined that this plan requires significant amendments, :NTIEP

will be notified as soon as practical; this plan will be amended; and NDEP's concurrence of the

modified plan will be solicited.

If clean closure is achieved within six months of receipt of validated laboratory results from

final field activities, DOE/J\TV will provide a written closure report to 1\TDEP documenting that

closure was completed in accordance with this plan and will include all analytical results to

verify that clean closure did occur. Chemical laboratory analytical results, in addition to waste

characterization and disposition information, will be included in the closure report. The report

will describe the SAFER Plan activities for each unit and request a notice of completion from

NDEP,
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5.0 Waste Management

The proposed site activities will generate the following wastes:

TPH-impacted soil

Equipment decontamination rinsate

Disposable sampling equipment (e.g., plastic, paper, aluminum foil, and sample
containers)

Personal protective equipment (PPE)

Prior to and during excavation, radiological screening of the soil will be conducted to satisfy

radiological "green tag" requirements for disposal of soil in the Area 6 Hydrocarbon Landfill.

TPH-impacted soil will be temporarily stockpiled on 20-mil plastic (or equivalent) near the

excavation area. At the end of each workday, the excavated soil will be covered with plastic

weighted on the edges to prevent precipitation and/or aerial spread. Flexible bulk containers

("super sacks") constructed of woven polyester and/or polypropylene may be used at the site

instead of stockpiling. The flexible bulk containers, ifused, have an approximate capacity of

1.1 m' (40 ft.') and will be able to be tied shut to eliminate the need to tarp the load during

transport. The super sacks will be stockpiled on a 20-mil plastic liner (or equivalent) until

loaded and secured on an end dump or flatbed trailer. The excavated, TPH-impacted soils will

be transported to the NTS for disposal at the Area 6 Hydrocarbon Landfill (located

approximately 480 km [300 mi] from the site).

Decontamination rinsate will be generated from cleaning of the excavation equipment. The

excavation equipment will be cleaned using scrub brushes and hand-operated sprayers to

minimize the quantity ofrinsate generated. The buckets of the equipment will be cleaned using

a mixture containing Alconox and tap water followed by a tap water rinse. The rinsate will be

captured by a plastic liner below the equipment and solidified using the excavated TPH

impacted soil. The solidified rinsate will be transported with the TPH-impacted soil to the NTS

for disposal in the Area 6 Hydrocarbon Landfill.
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Disposable sampling equipment and PPE will be contained in either 20S-liter (55-gallon) drums

or flexible bulk containers. The sampling equipment and PPE will be transported to the NTS

and disposed of in an NTS sanitary landfill.

All loads of waste transported from the site will be covered with the exception of materials that

have been contained in flexible bulk containers or equivalent.
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6.0 Site-Specific Health and Safety Plan

The health and safety protocols for the field activities related to the implementation of this

SAFER Plan will be delineated in a Site-Specific Health and Safety Plan (SSHASP). This

SSHASP, controlled separately from this SAFER Plan, is not included as part of this plan, but

will be available upon request prior to the start offield activities. The SSHASP sets forth the

specific requirements and procedures that will be followed while performing operations under

this SAFER Plan. The SSHASP includes the following information:

Engineering and administrative protective measures
• Monitoring for site-specific chemical and radiological contaminants
• Personal protective equipment and its use

Site control
Emergency communications

• Emergency reporting protocol
Decontarnination

• Site characterization
Training

All field activities will be performed in accordance with the applicable SSHASP, and all field

personnel involved in these activities will be familiar with requirements of the SSHASP. All

visitors to the work sites will be required to abide by these procedures.

The 0 bj ective of the SSHASP is the protection of workers during SAFER Plan activiti es, This

will be accomplished through compliance with DOE Orders, Occupational Safety and Health

Administration Regulations, and the DOEINV NV/YA1PRadiological Control Manual

(REECo, 1994), as well as the SSHASPs. Many of the operations conducted under the

DOEINV ERP are regulated under the DOE Orders and Title 29 of the Code ofFederal

Regulations.

Due to unique logistics, hazards, and site conditions, individual groups of sites and/or tasks

require the production of a SSHASP. It is considered a living document, and as new

information becomes available, changes will be made as appropriate, with concurrence and

approval of the Subproject Manager.
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1. Document Title/Number Draft SAFER Plan for Project Shoal, Mud Pit 2. Document Date April 1997

3. Revision Number REV. 0 4. Orig inator/Org anization IT Corporation

5. Responsible DOE/NV ERP Project Mgr. Janet Appenzeller-Wing 6. Date Comments Due
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1O. 11. 12. 13. 14.
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Number/

Location

Page 4 of31 "If at any time during the closure activities, information is The text was changed to read "...information is discovered

developed that invalidates any assumption, this plan will be that invalidates..." and the following was added at the end of

amended, and amendments will be provided to NDEP for the paragraph. "No work will be conducted on site from the

approval." time the invalidating information is discovered to the time

approval of the amended SAFER Plan is received from

If information is "discovered" (as apposed to developed), a NDEP"

determination needs to be made if the Plan can be amended

depending on the type of problem that is encountered. The Plan

must also clearly state that activities will stop and not proceed

without NDEP approval.

Page 180f31 "__ .are evaluated to be below the 100 mg/kg Action Level or until Added at the end of the paragraph: "If the TPH concentration

the excavation encounters bedrock." in the bedrock exceeds the 100 mg/kg Action Level, an

administrative closure will be requested from the state"

DOE needs to discuss what activities will occur if action levels

above 100 mg/kg in bedrock is encountered.
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Page 21 of 31 "Since the material in the sumps has been determined to be The analytical results from the samples collected from the

non-hazardous, confirmation sampling will not be conducted in sumps by IT in October and December 1996 and the

those areas." samples collected from the sumps by DRI in March 1997

are attached. Nothing will be done with the effluent in the

NDEP has not received and concurred with the analytical sumps until approval is received from NDEP.

results of the sampling of the sumps. The drilling effluent

sumps cannot be removed prior to NDEP review and

concurrence of the sampling results.

Page 25 of31 " ..NDEP has approved the discharge of the liquid from the The analytical results from the samples collected from the

sumps to the ground surface ..." sumps by IT in October and December 1996 and the

samples collected from the sumps by DRI in March 1997

In a telephone conversation with B. Bangerter on November 25, are attached. Nothing will be done with the effluent in the

1996, and a letter to DOE from NDEP on March 4, 1997, NDEP sumps until approval is received from NDEP.

stated concern that DOE had not sent any results of well water

sampling to include the fluid pumped into the sumps. This issue

must be resolved PRIOR to any activity being conducted with

the fluid contained in the sumps.
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NEVADA ENViRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

IIIIUL.I aRevision Nl· ..... h ....
~~---------

Document Title/Number Draft SAFER Plan for Project Shoal. Mud Pit

Reviewer/Organization Karen Beckley. NDEP

;7'\':t.===,M'''''"",,'' =,;.".==.,,---. -
1O. 11. 12. 13. 14.

Comment Typea Comment Comment Response Accept
Numberl

Location

General NDEP will not approve the SAFER Plan for Mud Pit (CAS 57-09- All references to the effluent sumps were removed from the

01) with the incorporation of the closure of the effluent sumps document.

The effluent sumps will be utilized during well development

activities. These sumps are part of the subsurface CAU and

governed by the Fluid Management Plan. Additionally, the

issues identified in the June 9, 1997 letter from NDEP to DOE

that relate to the ROC associated with these sumps, must be

addressed in documents related to CAU 447.

Page 3 of 35 The decision diagram states "Amend SAFER Plan to The diagram was changed to indicate that if the bed rock

incorporate the new information. Resume field activities under was contaminated above the 100 mglkg action level, and

revised plan" Field activities should not be conducted unless additional excavation was not feasible, an administrative

DOE has concurrence from NDEP for the revised plan. This closure would be requested.

verbiage is stated in the text of the document, however, the

diagram does not convey the same message.

Table A-1 is incomplete and needs to be revised if the The table relates to the effluent sumps and since all

Page 35 of 35 information is pertinent to the Mud Pit. The headers across the reference to the effluent sumps has been removed the table

top of the chart are missing. What constituents are the values is no longer included in the document.

representing? DOE must also compare how these values relate

to regulatory requirements.
"" ... .; =·_",~''''O,,...~~-: ,~. --,..- .... ...-

aComment Types: M =Mandatory, S =Suggested.

ReturnDocument Review Sheets to DOE/NVEnvironmental' Restoration DiVision, Attn: OAC,M/p-5Q?
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RECORD OF TECHNICAL CHANGE

2Page ~1,--_ of -=-_1Technical Change No.

Date 8/28/97

Project Shoal Area (CAU 416)Project/Job Name -----"-""-=='----"'-'~=-=-"""'-"=->.-'='-=-~----'--"'..><.,.L_--------

The following technical changes (including justification) are requested by:

Janet Appenzeller-\Ving
(Name)

Off-Sites Sub-Project Manager
(Title)

The following modification to Revision 1 of the Project Shoal Area SAFER Plan, dated July
1997:

Add Corrective Action Site (CAS) CAS 57-06-01 (Muckpile) to the Streamlined Approach for
Environmental Restoration Plan for Corrective Action Unit 416, Mud Pit, Project Shoal Area,
dated July 1997.

JUSTIFICATION:

The Corrective Action Investigation Plan (CAIP) for Project Shoal Area, CAU No. 416, dated
August 1996 stated an assumption that the muckpile would be used as backfill for the shaft
closure, however, only one third of the material was used as backfill. Enough process knowledge
exists to close the remaining two-thirds of material in place with no further action.

Process knowledge to close the muck pile in place with no further action indicates that the
broken rock material extracted from the emplacement shaft as it was constructed occurred prior
to any testing of nuclear devices. The shaft was not reentered after the detonation ofthe Shoal
device, therefore all rock materials existing as part of the muck pile may be considered native
rock. Post shot detonation investigations conducted in 1963 at a distance of approximately 1100
ft east ofthe muck pile did not affect the broken rock materials comprising the muck pile.
(Project Managers Report, Project Shoal, United States Atomic Energy Commission; Nevada
Operations Office, May 1964)

The Project Shoal Area emplacement shaft was sunk in granitic rocks which comprise the bulk of
the Sand Springs Range where the Project Shoal site is located. Based on the geologic rock
descriptions generated during drilling efforts near the emplacement shaft in identical rock types,
it was determined that the mineralogic composition of these rocks did not contain minerals that
would contain metals in greater than background concentrations in the area. This is supported by
soil samples collected from decomposed soil equivalents of these rocks by DOE during the
September 1996 surface characterization activities. The analysis of the soil samples to provide
chemical data regarding native background concentrations indicated no constituents in excess of
regulatory limits. (Draft Data Report Project Shoal Area Churchchill Co. Nevada, January
1997). This draft data report will be finalized when it is incorporated into the subsurface (CAU
447) Corrective Action Decision Document and the results pertinent to the muckpile closure will
be will be included in the Closure Report for CAU 416.



The muck pile currently occupies an approximate surface area of 10,000 square feet. Broken
rock material has been placed on the existing gently sloping topographic surface with a
.maximum relief from the natural grade along the eastern perimeter. Recontouring of the muck
pile would be of minimal benefits as the surface area degraded would be significantly larger in
area and would cover areas of existing native vegetation.

The project time will be (lncreased)(Decreased)(Unchanged) by approximately adavs.

Date 1/3/f)
, i

cC: Approved By: Sr:8L;) !r) L I/:" ,rl.
Project Manager
Nevada Environmental Restoration Project

u~~·w
Project Manager J

Off-Sites Subproject

Date sh /'\1
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