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1.0 INTRODUCTION

On December 20, 1990, the U.S. Environmental Protection Agency (EPA) and
Washington Department of Ecology (Ecology) wrote a letter encouraging the U.S.
Department of Energy (DOE) to proceed with the planning necessary to implement
an expedited response action (ERA) for the 300 Area (316-5) Process Trenches.
The designated lead regulatory agency was the EPA, with Ecology the support
agency, for the ERA. The ERA classification was non-time-critical and
conducted in accordance with the following:

+ The applicable section of 40 CFR 300, Subpart E

« Hanford Federal Facility Agreement and Consent Order’ (Part 3,
Article XIII, Section 38) (Ecology et al. 1989)

«  Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA)

«  Resource Conservation and Recovery Act of 1976
s« Washington Mode] Toxic Control Act (MTCA).

An engineering evaluation and cost analysis (EE/CA) required by the non-
time-critical ERA was prepared and submitted in the ERA proposal for 316-5
Process Trenches (DOE-RL 1991). The proposal underwent a 45-day public
comment period. An Action Agreement Memorandum (Appendix A), issued by EPA in
July 1991 authorized implementation of the proposed ERA activities.

From the initiation of the ERA process in December 1990, it took almost
9 months before field work began. The field work was accomplished in
3 months, followed by an additional 6 months to receive analytical data,
validate the data, and finalize this report. This document constitutes a
final reporting of the results from the ERA remediation activities and will
provide the basis for EPA’s completion report concluding this action.

The objective of the ERA was to reduce the potential for migration of
the trench contaminants to the soil column, groundwater, and Columbia River.
A reduction in the potential source of contaminants provides a reduction of
risk to the river environment. The ERA activity was an interim action pending
final cleanup activities for the 300-FF-1 operable unit. The ERA was
conducted to minimize impacts on the 300-FF-1 and 300-FF-5 operable units
remedial investigation and feasibility study (RI/FS) tasks.

The ERA goal was to reduce the measurable level of radiation in the
trenches to less than three times the upper tolerance limit of background
(DOE-RL 1991). This document presents the information that verifies the ERA
successfully met its goal in a timely, cost efficient, and productive manner.
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2.0 REMEDIATION DESCRIPTION

2.1 PHYSICAL DESCRIPTION

The 316-5 Process Trenches is an active RCRA treatment, storage, and
disposal {7TSD) unit Tocated near the western boundary of the 300 FF-1 operable
unit. There are two parallel trenches (east and west trenches) separated by
an earthen berm. Initially the trenches were approximately 458 m (1,500 ft)
in length, 3.5 m (11 ft) deep, 3 m (10 ft) wide at the bottom, and 10 m
(30 ft) wide at the top.

The excavation activities resulted in the lowering of the berm (approx-
imately 1 m [3 ft]) and shortening the length of the trenches. The trenches
were shortened on the north end by approximately 90 to 110 m {300 to 370 ft)
for the east and west trenches respectively. The activities also narrowed the
berm, and widened the trenches by about 0.3 to 0.6 m (1 to 2 ft) on each side.
Figurﬁ 1 provides the postexcavation topographic configuration of the
trenches. .

The trenches continued to alternately receive effluent from various
locations within the 300 Area during the removal. The initial excavation
began on the east trench while the effluent discharged to the west trench.
After completion of the east trench, the west trench excavation commenced
while effluent discharged to the east trench.

2.2 EE/CA METHOD SELECTION

The EE/CA section of the ERA proposal (DOE-RL 1991) evaluated various
remedial alternatives for removing and consolidating sediments from the active
environment of the process trenches. The preferred alternative was to remove,
consolidate, and interim stabilize the sediments within the fenced area of the
process trenches.

The actual process involved the following:

¢ preexcavation site preparation

e sediment removal from the two trenches

¢ interim stabilization of consolidated sediments
¢« postexcavation demobilization and evaluation.

2,3  EAST AND WEST TRENCH PREEXCAVATION OPERATIONS

In February 1991, the UTltrasonic Ranging and Data System (USRADS)
radiological survey was performed over the entire site of the 316-5 Process
Trenches. The USRADS is an automatic data recording system. This system
recorded the gross gamma radiation levels around the surface soils of the
perimeter of the trench site.
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Figure 1. Postexcavation Configuration of Process Trenches.
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Preexcavation activities began on July 1, 1991. Their descriptions are
as follows: ' '

e« Support Site Preparation - The first preexcavation activities
included grading and graveling the roads near the south end of the
trenches. This was done to allow for equipment transport and for
support facilities (e.g., field office, storage area for
equipment, change trailers).

» Cleaning Weir Box - The bottom of the weir box (located at the
south end of the trenches) was cleaned of contaminated sediments
by gravitational siphoning. The sediments were then drained into
the west trench. Once siphoning commenced, the weir box was
cleaned in 3 d.

« Removing Bird Screens - Approximately 500 m (1,500 ft) of bird
screens rested on top of each trench. The screens were removed
with a crane prior to excavation.

+ Lowering Center Berm - The center berm separating the two trenches
was Towered by excavation techniques. This was done to enable the
backhoe and trucks to have adequate space to drive.

« Soil Sampling - Preexcavation sampling was conducted on July 30
and 31. Sampling was to identify the contaminants of concern
specified in the sampling plan.

» Ambient Air Monitoring - Two temporary air monitoring stations
were installed to monitor the impact of the excavation activities.
These monitoring stations were additions to the .already existing
air monitoring stations in the general vicinity.

A timeline of all of the activities is in Appendix B.

2.4 EXCAVATION OPERATIONS

Excavation on the 316-5 Process Trenches began on August 8, 1991. At
that time, backhoe digging commenced on the north end of the east trench
working southward. The equipment used to excavate the sediments included a
backhoe, water trucks, hoses, and dumptrucks.

The soil was watered prior and during excavation to minimize fugitive
dust generation during excavation. Sediments were sampled and the excavated
soil was loaded onto dump trucks and transported to either the north end of
the trenches or the fenced area northwest of the trenches.

Sediment samples were taken at varying distances and depths. An
illustration of the sampling locations is shown in Figure 2. The backhoe
removed nearly 0.3 m (1 ft) off the sides of each trench. By the end of the
excavation, the trench bottoms were lower by approximately 1.2 m (4 ft). The
excavation activities removed a total of 5,400 m® (7,000 yd®) of sediment from
each respective trench.
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Figure 1. 316-5 ERA Pre and Postexcavation
Sampling Locations.
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Dumptrucks transported the more radioactive excavated sediment
(>2,000 cpm) to the fenced depression located northwest of the west trench for
interim stabilization. The less contaminated excavated sediment (<2,000 cpm)
was relocated to north end of the trenches. This resulted in the shortening
of the trenches by approxi-mately 90 to 110 m (300 and 370 ft).

The east trench excavation took 14 days. Afterward, the west trench was
similarly excavated. West trench excavation began on August 30 and was
completed 17 d later.

2.5 EAST AND WEST TRENCH POSTEXCAVATION OPERATIONS

After successfully excavating each trench, postexcavation sampling was
performed to verify the field measurements. The bird screens were replaced on
the trenches. The transported excavated sediments were leveled out and
covered by a plastic barrier followed by a layer of clean aggregate. Cleanup
and decontamination of equipment proceeded.

In late October and early November 1991, a post-ERA radiological survey
was conducted over the entire surface surrounding the 316-5 Process Trenches
using USRADS.

3.0 RESULTS

3.1 AIR SAMPLING

3.1.1 Ambient Air

Air samples were obtained from two temporary continuous sampling
stations located along the east boundary fence (Figure 2).

The samples were analyzed for gross alpha and beta, then combined for a
gamma energy analysis. Table 1 lists the results of the air samples from the
north and south ends of the east and west trenches. The west trench excava-
tion "average" listed in Table 1 is an average of two readings that were taken
during the exc?vation. The 300 Area averagezpackground air concentrations are
1.9E-14 pCi/cm® gross beta and 8.0E-16 pCi/cm’ gross alpha {PNL 1990).

The sample results from the alpha and beta readings indicated that the
ERA activities caused minor fluctuations of previously reported background
levels. The activities were performed well within allowable limits and no
contaminant migration was observed as a result of the removal and consoli-
dation activities.
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Table 1. Air Sample Concentration Results.

East Trepch West Tregch
{uCi/cem™) {uCisem™y
Radiocactivity
Pre- Excavation Past- Excavation Post-
excavation excavation? Average excavation

Gross Beta (N) 1.2E-15 1.0E-1& 2.8E-14 2.4E-14 1.1E-14
Gross Beta (S) 2.9E-15 1.3E-14 1.1E-14 1.8E~14 7.8E-15
Gross Alpha (N) 2.4E-15 2.9E-15 3.7€-15 1.9E~15 -1.5E-15
Gross Alpha (S) 1.9E~15 1.7E-15 3.2ZE-15 2.9E-16 2.9E-15

Average Background Gross Beta 1.9E-14

Average Background Gross Alpha 8.0E-16

NOTE: Negative values indicate concentrations at or near background levels
of radioactivity.

aThis is also the preexcavation readings for the west trench.

3.1.2 Personnel Breathing Zone

Personnel breathing zone monitoring was performed to evaluate the
effectiveness of the dust control on two separate occasions. The monitoring
and analyses were conducted by the Industrial Hygiene Services of the Hanford
Environmental Health Foundation. The analysis tested workers for total
particulate (dust) and metal concentrations in the breathing zone. The
workers monitored represented truck drivers, excavator operators, heavy
equipment operators, and decontamination and decommissioning workers.

The results from the total particulate analysis are ; Table 2. The
maximum breathing zone concentration detected was 1.9 mg/m°. This is five

times less than QOE’S prescribed 8-h time weighted average (TWA) concentration
Timit of 10 mg/m’.

Twenty metals were evaluated using an inductively coupled plasma (ICP)
method. Table 2 Tists the analytical results for the metals. The results
indicated that all the metals were less than detectable concentrations.

Based on the results of two separate days of representative personnel
breathing zone monitoring, the ERA activities were performed well within
allowable limits. The environmental impact from the excavation offered no
distinction from background conditions. No contaminant migration was observed
as a result of the removal and consolidation activities.
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Table 2. Personnel Breathing Zone Particu]a@g and Metals
Scan Concentration Results in mg/m”.

Total Metal Scan Results
Particulate Analytes
Results a b c
Worker Group 1 Group 2 Group 3
Lab 8-h Lab Lab Lab
Result TWA Result THA Result TWA Result TWA
A 0.95 0.74 <0.05 <0.04 <0.03 <0.02 <(.01 <0,008
B 0.30 .19 <0,08 <0,0% <0.04 <0.03 <0.02 <0.01
c 0.28 0.19 <0.08 <).06 <0.04 <0.03 <(.02 <0.01
[»] 1.9 1.4 <0.05 <0.04 <0.03 <0.02 <0.01 <0,007
E 1.6 0.68 <0.1 <0.04 <0.06 <0.03 <0.02 <0,007
F 1.3 0.89 <0.06 <0.04 <0.,03 <0.02 <0.10 <0.007
G 0.46 0.34 <0.05 <0.04 <0,03 <0.02 <0.01 <0.007
H 1.8 1.4 <0.07 <0.05 <0.03 <0.02 <(.01 <0.008
DOE 10
Limit

a N . . - N - -
Aluminum, antimony, barium, beryliium, calcium, cobalt, curium, iren,
lead, magnesium, manganese, nickel, thalljum, vanadium, and zinc.

bAr'senic, cadmium, chromium, and selenium.

%silver.

3.2 RADIOLOGICAL SURVEYS

Radiological measurements were obtained during the sediment removal to
assist in determining the depth of excavation. These measurements, plus the
final radiological surveys indicate that the goal for the ERA for reducing the
radiation levels to less than three times the upper tolerance limit of
background was attained.

The radiological surveys were performed using count rate meters with
either a thin window "pancake" Geiger Muelier (GM) detector, a sodium iodide
(Nal) detector, or a micro-R (pR) meter when available. The gR meter results
indicate that the external radiation measurements were <30 pR/hr or approxi-
mately three times background.

The Nal detector measurements ranged from 2,600 to 5,100 counts per
minute (cpm). Again, these measurements were approximately twice background
or less. The pancake detector measurements ranged from 50 to 200 cpm compared
to the goal of 325 cpm.
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3.2.1 USRADS Surveys

Radiological surveys of the trench perimeter were conducted to document
site conditions before and after the ERA. USRADS, in conjunction with
contamination/radiation detection instruments, recorded gross gamma radiation
readings and their locations and generated maps of the survey area.

Two radiological surveys and a low background survey (LBS) were
conducted. The LBS and the preremediation survey were performed using a
Ludlum (tradename of Ludlum Measurements Inc., Sweetwater, Texas) Model 2221
count rate meter with a Ludium Model 44-2 1- by 1-in. Nal detector. The
postremediation survey was performed using a Ludlum Model 19 pR meter in

addition to the Nal detector. Note that the pR meter was not available during
the preremediation activities.

The LBS was conducted on April 10, 15, and 16, 1991. It was done in the
600 Area, between the 100-D/DR and 100-H areas, about 600 m (2,000 ft) from
the Columbia River. It established radiological background conditions of the
undisturbed soil surfaces. A total of si§ (approximately 8-m [25-ft] long)
sections were surveyed, covering 23,000 m® (250,000 ft?). A total of 4,924
data points were collected.

The overall background level average was 1,950 cpm. USRADS chose a
threshold of twice the background level, or 3,900 cpm. Their threshold
classified anything above that level as surface contamination.

Appendix C, Figure C-2, illustrates the before and after excavation
radiological profiles of the trench. The dotted marks shown in the
preremediation map indicate surface contamination with readings above the
threshold level. The Tack of dotted marks in the postremediation map shows

that the excavation successfully cleaned trenches’ perimeter to levels below
the threshoid.

USRADS surveyed the site in 11 individual sections for the pre and post-
excavation activities. They collected roughly 30,000 data points in each
section.

Table 3 summarizes the blocked surveys results. The highest pre-
excavation reading was on the northern west end of the trench site. It
measured 15,000 cpm. The postexcavation reading showed the highest reading of
2,800 cpm in the trenches’ perimeter. This reading is well within both
USRADS’ threshold 1imit and the goal of the ERA.

The USRADS preremediation survey revealed that the southern half of the
trenches perimeter had contamination Tevels greater than the threshold Timit.
It found the highest levels of contamination within 100 m (300 ft) from the

most southern end. Contamination was also detected in the depression area
west of the northern end of the trenches.

10
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Table 3. Nal Detector and pR Meter Survey Results.

Preremediation Postremediation
Nal detector R meter Nal detector pR meter
Grid survey survey Grid survey survey
(max. cpm) (max. pR/h) (max. cpm) (max. pR/h)
N 11,000 N/A A 2,700 18
M 7,600 N/A B 2,800 16
L 6,300 N/A C 2,700 15
K 4,700 N/A D 2,500 14
J 3,400 N/A E 2,700 15
1 3,800 N/A F 2,300 13
H 3,500 N/A G 2,300 22
G 3,600 N/A H 2,300 24
F 6,400 N/A I 2,200 24
D 15,000 N/A J+K 2,400 28
E 13,000 N/A L+M 2,600 23
USRADS background threshold, cpm 3,900
Average background, pR/h 8 to 10

3.2.2 Trench Radiation Surveys

The postremediation radiation survey was performed in the east trench
using a Ludlum Model 2221 count rate meter with a 1- by 1-in. Nal Ludlum Model
The Nal detector was not available for obtaining

44-2 radiation detector.

measurements in the west trench.

6-m (18-ft) increments to detected elevated radiation areas.
the results, illustrating radiation reduction in post-excavation contamination

levels to near background

levels.

11

Measurements were taken at approximately

Table 4 1ists
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Table 4. East Trench Nal Detector Postexcavation
Radiation Contamination Measurements.

Distance ﬁ;sm weir box Counts per minute
0 to 6 3,600 to 4,100
6 to 12 3,400 to 5,100

12 to 18 3,200 to 4,100
18 to 24 2,800 to 3,100
24 to 30 2,600 to 3,000
30 to 37 2,600 to 2,900
37 to 43 2,600 to 3,000
43 to 49 3,000 to 3,400
49 to 55 3,000 to 4,600

>bb 2,600 to 4,000

The survey measured the highest reading of 3,400 to 5,100 cpm at the
6- to 12-m (18- to 36-ft) range. The upper tolerance background Timit was
determined to be 2,740 cpm. (Note that three times the upper tolerance limit
of background is 8,222 cpm; therefore, this survey also confirmed the success-
ful meeting of the ERA goal.)

Another survey used a GM radiation detector and a P-11 probe. These
instruments were used to take and record radiation measurements inside each
trench during and/or after excavation. Table 6 lists the results of pre- and
postexcavation surveys. The preexcavation readings were taken at the surface
and at 20- , 100- , and 400-m (66- , 330- , and 1,320-ft) distances from the
south end of the east trench. The postexcavation readings were taken at
approximately 15-m (50-ft)} increments beginning from the south end of the
trench. Due to the redundancy of the postexcavation data, ranges were grouped
where applicable in Table 5.

The pre and postexcavation readings were taken from up to 1-m (3-ft)

holes dug by the backhoe. Table 5 Tists any peaks of contamination detected
before and after excavation.

The east trench preexcavation survey found maximum radiation readings of
15,000 cpm at 20 m. The upper tolerance limit for background as determined by
Pacific Northwest Laboratory during the 300-FF-1 surface radiation survey
conducted in 1990 was 108 cpm (EMO 1990). Thus, the three times background
Timit was 324 cpm. The maximum readings measured during postexcavations were
200 cpm. The postexcavation measurements are well within the ERA goal. Thus,
this survey also confirms that the excavation activities successfully met the
ERA goal.

12
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Table 5. Thin Window Pancake Probe Radiation Measurement of Trenches.

East Trench West Trench
Preexcavation Postexcavation Postexcavation
Location Maximum Location Maximum Location Max imum Location Maximum
(m) cpm (m) cpm {m) cpm (m) cpm
0 6,000 & to 70 100 - 150 140 100
20 15,000 70 to 90 150 20 100 140 200
100 7,500 90 to 280 100 40 to 50 150 170 to 270 100
400 100 280 to 300 150 70 to 100 100 280 150
300 to 370 100 130 150 300 200
310 to 330 100
Backgroundl cpm 50 to 100
Goal, cpm (three times 325
background)

3.3 SOIL SAMPLES

Pre and postexcavation soil samples were obtained in accordance with the
approved sampling plan (WHC 1992d). Soil sampling occurred at varying depths
and locations for each pre and postexcavation activity. For the east trench
preexcavation, sampling was conducted at 0- , 20- , 100- , and 400-m {(O- ,

66- , 328- , and 1,300-ft) distances on the surface at 1- and 1.5-m (3- and
5-ft) depths. The east trench postexcavation sampling was performed on the
surface at approximately the same distances. The west trench preexcavation
sampling was conducted at the O-m distance at 0- , 1- , and 1.5-m (0- , 3- ,
and 5-ft) depths. Postexcavation sampling on the west trench was conducted at
the 20-m (66-ft) distance at the 0- , 0.5- , 2- , 3-, and 5-m (0- , 1.5- ,

6- , 11- , and 16-ft) depths.

The samples were analyzed for radionuclides, volatile organics,
polychlorinated biphenyls (PCB), semivolatile organic compounds, and metals.
The field observations and measurements indicated decreased contaminants
resided in the first 0.5 m (1.6 ft) of the soil column prior to removal of
material. Preexcavation laboratory data verified the field work. Table 6
lists some of the detected readings from the east trench pre and post-
excavation soil sample results. The postexcavation field and laboratory data
indicate that the ERA substantially reduced the concentrations of contaminants
in the active portion of each trench. Similarly, Table 8 Tists selected west
trench pre and postexcavation soil sample results. Appendix C (Figures 3
through 18) contains graphic illustrations of the east trench soil sample
concentrations resuits. The graphs compare the pre and post excavation
results on a semilog scale. The graphs show major decreases in concentrations
due to the excavation activities. The maximum concentrations are marked an
labeled for the pre and post excavation sample results. Appendix C contains a
more detailed 1isting of the soil sample results (WHC 1992a).

13
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Table 6. East Trench Pre and Postexcavation Soil Selected Sample Results.

Preexcavation . Postexcavation
sample location, m g 20 100 400 0 20 100 400
Depth from surface, m a 0 0 0 0 0 o 0
Radionuclides Sample readings results at sample locations, pCi/g
Gross alpha 3,120 4,450 | 24 55 3 7 4 7
Gross beta 5,420 12,2002 | 37 81 15 16 9 15
Uranium-234 3,900 11,900 | 110 a7 4 9 7 6
Uranium-235 320 1,6002 | 10 4.2 0.04 | 1 1 1
Uranium-238 2,900 91308 | 77 &9 3 5 5 5
Metals Sample readings results at sample locations, mg/kg
Copper 1,469 3,560% | 974 445 14%.4 | 18.4 102 69.4
Zinc 225 3052 | 212 196 22.8 | 201 36.4 | 42
Lead 95.8 166% | 9.4 17.4 1.33 | 1.4 1.2 1.4
qMaximum reading from twe samples.
=T
o
N Table 7. West Trench Pre and Postexcavation Soil Selected Sampie Results.
u— Preexcavation Postexcavation _
o Sample location, m 0 v 0 0 20 20 20 20 20
el Depth from surface, m 02 [} 1 1.5 0 0.5 2 3 5
o3 . Radionucl ide Sample readings results at sample locations, pCi/g
Gross alpha 520 2,692 147 43 1882 98 20 zzg 72
£ Gross beta 340 2,773 151 40 12 73 30 227 34
Uranium-234 350 2,650 127 22 63 46 9 1, 27
- Uranium-235 8 216 5 3 8?2 é 1 2 4
Uranium-238 200 | 1,780 93 15 442 32 6 11 19
o™ Metals Sample readings results at sample locations, ma/kg
o Copper 357 1,5002 7 29 6q? 54 26 382 &9
Zine 327 ses) | 182 35 93 9 58 &4p 59
tead 56 96 18 3 6 6 5 3 4

a. .
Heir box,

bMaximum reading from two or more samples.

The soil sample results confirms that the removal of the contaminated

material obtained the objective and goal of the ERA as specified in the ERA
proposal.

3.4 X-RAY FLUORESCENCE SCREENING

A portable x-ray fluorescence (XRF) spectrophotometer was used to
perform field screening during the ERA. The XRF measurements obtained during
the preexcavation sampling indicated elevated levels of copper, uranium, and

14
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zirconium. The system was configured for the screening using a "scan" model,
which provided indications of anomalous concentrations of heavy metals. The
pre and postexcavation surveys of the west process trench indicated that the
levels of contamination were reduced to background levels (WHC 1992b). 1In
addition, four postexcavation samples from the east trench were analyzed by
XRF at an onsite mobile laboratory. The results for the samples indicated the
presence of the following metals:

aluminum 53,000 to 56,000 mg/kg
antimony <10

cadmium <4

chromium 150 to 180
copper <26 to 170

iron 71,000 to 73,000
lead <6

manganese* 760 to 1,500
mercury <10

nickel <4

silver <10

uranium <10 to 11

zinc 96 to 130.

The combination of using the field scan model to detect anomalies, field
screening XRF to provide quick turnaround data, and the COP data from the
offsite laboratories proved to be effective tools for use during the ERA. The
use of the XRF provided satisfactory results when compared t the CLP data for
the primary contaminant {uranium). The data generated by the mobile labora-
tory XRF while using higher detection levels than the CLP methods still pro-
vided confirmatory information as to the reduction in levels of contaminants
during the ERA. Based on the limited number of mobile laboratory sample
results and the scan results, the decisions made in the field were adequate to
meet the objective and.goal specified in the ERA. Further discussion of the
scan model and results obtained by this method are provided in Summary of XRF
fﬁﬁédIScrg§nfng Data from the 316-5 Process Trenches Expedited Response Action

992b).

3.5 COST ANALYSIS

The ERA proposal (DOE-RL 1991) estimated cost for performing this
excavation was $2.2 million.

The initial estimate for the ERA activities was 120 working days.
However, due to the initiative of the field personnel, the actual field work
was completed in oniy 76 days. This resulted in the savings of about $100,000
iz lgbor costs. Table 8 is a comparison of the budgeted and actual costs for
the ERA.

The overall cost for performing the excavation was $2.0 million. Thus,
;he excavation project successfully met its goal while netting savings of
200,000.

15
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Table 8. ERA Cost Comparison.

Activity Estimated, $ Actual, $ -Net, $
Implementation
Labor 690,000 590,000 -100,000
Materials and .supplies 200,000 400, 000° 200,000
Analytical services 300,000 310,000 10,000
Engineering and administration 520,000 740,000 220,000
Subtotal 1,710,000 2,040,000 330,000
Contingency (30%) 513,000
TOTAL 2,223,000 2,040,000 -183, 000

%Includes purchase of backhoe.
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Un'lec; Stales jon 10 Alaska

En{rkunmema! Piotastion % Slxfh Avenus daho

Agency Seattie WA 98101 mﬁn-—n

Reply To

"Attn

Of: HW-074 : -

Willis Bixby
neputy Manager
Environmental Management and Projects

0.5,

Department of Enargy

Richland Operationz O£f£fice T

P.C.

Box 550, A7-50 S

Ricnland, Washlngtcn 99352 .

Re:

Deayr

. »

Action HEmorandum Approval: 316-5 Process Trenches, U.S.
Department of Energy {(DOE) Hanford Slte, Richland,
hasnzngton

Mr. Bixby:

This letier constitutes approval of the Sdbje ch Action

Memorandus. Public comments were reguired and recsived although

nene

plan.

I:

II.

affected the proposal plan, Therefore, we approve this

PURPQEDR

The purpose of this action is to mitigate the threat to
public health and the enviromment caused by contaminant
mlgratwoﬂ from the sediments in the procass trenches to the
soll column, groundwater, and Columbia River. The action is
an interim action pending the final cleanup activities
associated with the 300-FF-1 operable unit.

BACRGROUND

Pursuant to the Comprehensive Environmenta
Compensation and Lisbility act (CERCLA}, the U. S.
Environmantal Protection Agency (EFA) propesad the 300 and
400 Areas (the 300 Aggregate Area) at the U.S. Tapartmant of
Energy (DOE) Hanford Site for inclusicn on the National
Dricrities List (NPL) on Juns 24, 1988. 1In Kovember 1989,
the 300 Aggregate Area was included on the NPL.

.
A gite Description

A cluzter of radicactive mixed waste sites is located
within the 300 Aggregate Area. The 300 Ag¢gragate Area
has been further subdivided into five cperable units,
including 300-FF-1. The 300~FF-1 is known as a process
ligquid coperable unit bkecause it co:_alns 2l of the

licuia waste disposal facilities within the 300 Area
(WHC  198%a).

A=3
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the 316-~5 Process Trenches awve an active treatment,
storage, and disposal (TSD) facility under the Resource
Conversation and Recovexry Act of 1976 (RCRA) within the
300 Area of the Hanford Site operating under RCRA
Interinm Status. The trenches are located near the
western boundary of the 300-~FF—-1 operakle unit
approximately 300 m (1000 £t} wast of the Columbia
River and 1 mile north of the City: of Richland in
Benton County. The two trenches are appreoximately 1300
feet in length, 11 feet deep, 30 feet wide at the top,
and 10 feet wide at the bottom and are separated by an
earthen berm. There iz a lake at the nerxth end ¢£ the
west trench which had been an active part ¢f the trench
from 1975 to 1990 when it was separated from the
trenches by an earthen berm. The ‘trenches are unlined
and were designed to allow ‘effluent water to percolate
through the soil celumn while filtering out contaminant
particulates. :

The process tranches were constructed and activated in
1575, Process liguid effluent froem varicus locations
within the 300 Area is collected in the process sewer .
and transferred teo the trenches viz the concrete inlet
wair box located in the south end of the trenches, The
trenches receive efflusnt discharge alternately,
allowing cne trench to "dry ocut" while the other is in
use. The discharge to a trench was switched when the
water level reached operational capacity. Historically
the trenches received effluent discharges of 1200
gal/min. Peak discharges may have been as high as
3,000,000 gal/day. The process s2wesr systenm is
currently connected to 45 buildings in the 300 Area.

In addition to fuel fabrication process water, the
sewer system receives, or has received, ccoling water,
steam condensate, water treatment salts, and a wide
variety of waste ligquids from laboratory drains
througheut the 300 Area. Prior to 1985, whan
adninistrative controls were instituted %o elinminate
discharges of hazaxrdous material €< the process
trenches, groundwater wmonitoring indicates that
radiocactive and hazardous waste ware released,

8ite charactexization

-

 Soil sample data from the process trenches have been

obtained from two separate sampling events. The first
sanmpiing consisted of six composite samples obtained
from the west {ranch. These samples wers analyzed for
a range of metals (DOR, 1%85). More extensive sampling
was implemented in 1986 (Zimmerman and Kossick 1987).
The sanples werxe taken along the french bottoms at 100
foot intervals from depths of 0, 0.3, and 1.5 feet.

2
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The samples were subijaected to screeéning analyses
limited to metals, gross alpha and beta, total oxganic
halogen (TOX), and teotal organic cirkon (T0OC),
Seventeen of the 66 samples were subjected to a full
analysis and six surface samples wérae testad for
extraction procedure toxiciity. Six exploratory borings
ware drilled along the berm separating the process
trenches to = maximum depth of 40 to 45 feet. Of the
43 samples taKen from the borings,:$ were analyzed for
a full analyses while the remaindeyr were analyzed for
tha screening analyses. Several nebtals, inecluding
antimony, arsenic, cadmium, chromium, copper, lead,
manganese, mercury, nickel, selenium, silver, thalliun,
vanadium, and zinc were detected at elavated levels.
Elavated levels of gross beta and alpha indicate the
presence of radionuclides in the sediments. Based on
the estimated volumes of waste constituents discharged
to the process trenches, uranium is the dominant
radionuclide present. Though several organic compounds
were ldentified in the soil, only methlyene chloride
and tetrachlorvethylene were detscted in more than one
sample. In the desp borings only bexyllium and mercuxy
were identified in elevated concentrations,

Groundwater data from walls within and adjacent to 300-
FP-1 indicate radionuclide contamination in t¢he shalleow
aguifer (Schalla et al. 1288, Hulstrom 1989, Pacific
Northwest Laboratory 1988} . A plume of uraniunm
contaminaticn can be delineated from these data beneath
the 300 Area. The highest levels of uranium are found
in the areas near the prccess trenches with the
greatest concentrations near the south end in proximity
to the inlets. This is consistent with the soil
concentration data showing higher concentrations of
alpha towards the southern end of the trenches
{Zimmerman and Kessick 1287).

III. THREAT T0 PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENTY

A.

Eresent Cenditions

Current efforts for the process irenches include’
reduction of flow through engineering and
administrative controls and the design and construction
of a process treatment facility, ISven with waste
minipization efforts, and in cengideration ¢f the fact
that the effluent stream is currently less contaminated
than in the past, contaminant migration frem the
sediments in the trenches will continue to influence
the soil column, groundwater, and Columbia River. The
Columbia River is a source of recharge for the Richland
water well supply and irrigation feor the area, The

3
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State of Washington has designated the section of the
Columbia River, known as the Hanford treach and
including the area along the Hanford 300 Ares, as a
Clasg A (excellent) surface water [WAC 173-201-
080(20) ). ' This designation requires that tha water
quality be maintained for demestic, industrial, and
agricultural supply, stock watering, £ish migrabion,
and fish and shellfish rearing, spawning and
harvesting, wildlife habitat, recreation (including
primary contact), and commerce and navigation uses (WAC

173-201-045(2) (b) 1.
Types of fSubstancas Prosept

Groundwater monitoring data for the 300 Ares indicabe 2
plume of uranium contamination emanating £rom the
process trenches in a southeasterly diraction,
corresponding to the direction of groundwater flow,
toward the Columbia River.

Pagt field sampling (Zimmerman and Kossick 1987)
suggest that the higher concentration of metals exist
in the upper 1.5 feet of the trenches. The potential
exists for further migration of these contaminants to
groundwater and eventually to the Columbisa River.

Ancther concern of the process tranchaeg dedls with the
gurfaca contamination., During regular operations

‘effluent is discharged to one trench while the other is

left to dry. The potential exists for emisdion of

‘radiohuclides or metals by way of fugitive dusts, This

could have a direct effect on nearby workers in the 300
Area or carry directly to the Columbla River,

Applicable or Re;évagt agd-agggggriata Heguiremaents

The Remedial Investigation/Feasibility study (RI/FS)
process for the 300-FF-1 Operable Unit will identify
the f£inal cleanup standards and applicable or relevant
and appropriate requirements (ARARE) that will be
applied during remediation.

The ERA will be conducted in accordance wikth 40 CFR
300, Subpart E; the Hanford Federal Facility Agreement
and Consent Order (Part 3, Article XIII, Section 38):;
the Comprehensive Environmental Response Compehsation
and Liability Act of 1980 (CERCLA), the Resource
Conservation and Recovery Act of 1976 (RCRA); and the
State of Washington Model Toxics Control Act (Chapter
173-340 WAC (i.e., MTCA)

Interim Response Actions or ERAS conducted prior ko the
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final cleanup actions for a site afe not required to
neet f£inal cleanup standards. WAC 173=-340 is an
applicakle ARAR, but attainment of:the soll cleanup
standards MICA are not reguired foxr the EPA.

PROPOUSED ACTION AND ESTIMATED COSTS

Westinghouse Hanford Company (WHC), az the DOE contractor,
prepared an engineering evaluation/cost; analysis (EE/CA)
concerning technologles that were applicable to the process
trenches. An initial screening was done prior to the EE/C2
te eliminate technologies that were noti considered
appropriats. The propeosal was submitted to the EPA and
Washington sState Department of Ecolegy by DOE for review and
reflects the recommendations of the regulatory agencies.
The proposal was alsc made available for public cemment for
the periocd of 45 (45) days, however, ne couments were
received that impacted the expedited response action., Afteyr
an initial remedial alternative selection precess tha
following alternatives were evaluated:
A, No Action -~ This alternative would not mitigate the
potential threat to public health and the environment.

B. So0il Removal with Disposal at the Central Waste
Complex ~ This action involves the excavaticn of
contaminated sediments from each trench. Excavated
material would be placed in appropriate 55 gallon drums
and transported te the central waste storage facility
until such tine that a permitted mixed waste disposal
facility -is available. Excavation of the material
would ke done using a large backhoa and a system
capable of mixing and dispensing the treated sediments
into individual drums.

This alternative would reduce the sSource of
contamination in the process trenches with an estimated
costs by Westinghouse Hanford Corpany (WHEC) of
$57,460,000. The major ‘cost of thig alternative is the
transportation and disposal costs of the drums,

C. Soil Removal with Interim Stabilizaticn in the North
Process Pond - This option inveolves the excavation of
the contaminated material f£rom sach trench using a
large backhcx. The matarial would be loaded into dump
trucks and hauled to the north process pond. Once the
soil removal is complete, cover material would ba
placed cver the speoils pile..
This alternative would reduce both potential
environmental and public health threat through the

removal of an intermediate source. The WHC estimated
cost would bhe $2,225,500,.

5
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Soil Excavation and Interim Stabilization in tChe
Process Trenches ~ Based on the preliminary screening
and the feasibility screening and selection criteria of
the EE/CA, this option was the preferred slternative,
This option invelved the excavation of contaninated
sediments from sach trench using & large backhoe. The
sediments will be removed from tha bottom of the trench
and part way up the sides using f£ield screening
inetruments to aid in determining the extent of
excavation., The material will Be loaded into dump
trucks and hauled to the north end of the inactive
trench and to the northwest lobe. : When the excavation
and hauling are complete in each trench, a bexm of
clean £ill will ke placed between the sediments and the
active trench area. Waste minimization efforts by
Westinghouse Hanford Company (WHC): for weduction of
effluent discharge will allow for a reductien in the
required trench length, therefore an earthen berm will
suffice, On¢e all excavation is complete, & plascic
cover will ke placed over the sediments and covered
with gravel. This cover will serve as a temperazy
barzier to minimize infiltration of precipitation and
eliminate fugitive dust emissions from the contaninatad
spoils pile. Final remedial actign for ths spoils pile
and process trenches will 'be completed as part ¢f the
300-FF~1 operable unit.

As part of the alternative, sampling and analysis will
pe done. Prior to excavation, samples in the ezst
trench will ke taken in four locations at depths of CO-
2, 24, and 4~3 feet. The west trench will have

conf irmatory sampling at one locatlen in the same
intervals. After excavation is complete, each trench
will be gampled in the same locatioms.

The sstimated costs done by WEC are based on 120 day
project duration, The s<¢hedule and plans for
implementation of this action are discussed in the
Department of Energy proposal. The project cost
estimate is zs follows (DOE/RL-91~11 Drafi B):

Foio
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Implementation
Labor———-- ———— wm—=wn§ 692,000
Materials & Supplieg-we-—- o e e ¢ 200,000
Analytical Services ~rmm——————3 300,000
Engineering & Administration—-——-wr--—=--§__§20, 6000
Subtotal- —— m————m—$l,712,000
30% Contingency-—- —- §__513.000
Subtotal with Contingency--—- §2,225,600

Annual Operation/Maintenance (5 Yrg)~—-=-=-$__ 10,000
B R g -e$2,235,600 -

F B R

.
ek

This decision dacumsnt zepresents the selseted wemeval
(option D Secticn IV) action for "the 316-5 Precess Trenches
of the DOE Hanford Site in Richland, Washington developed in
accordance with CERCLA as amended by the Superfund
Amendments and Reauthorization Act (SARA), and to the extent
practicable, the National Contingency Blan (RCP). This
decision is based on the administrative record for this
project. Because conditions at the site meet the NC?
section 300.415(b) (2) criteria for action, it is recommended
that the preferred alternative be apprncoved.

If vou have further cuestions, please contack Paul Dav
“ I = 3

(509) 376~6623,

Charles E, findley

Director : Manager

Hazardous Waste Difrision Nuclear and Mixad
U.S. Environmental Waste Progran
Protection Ageney Washington State
Region 10 : . Department of Ecolegy

ces

Administrative Record
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EXCAVATION ACTIVITIES TIMELINE

Activities and approval
in the timelines shown below.

s required for the excavation of the trenches are

Preexcavation Documentation and Reviews

2/91

12/15/90 - 4/20/91
12/15/90 - 4/5/91
12/01/90 - 2/15/91
01/07/91 - 3/22/91

03/22/91 - 5/16/91
5/16/91 - 7/15/91
7/15/91

Pre-ERA USRADS Survey

NEPA Documentation Acquisition

Safety Assessment/Hazard Classification
Performance

Site Historical Data Evaluation

ERA Proposal (with EE/CA) Issuance

DOE, EPA, Ecology Review

Public Review

Action Agreement Memorandum issuance

Preexcavation Site Prégaration

7/01/91 - 7/30/91
7/30/91 - 7/31/91

8/26/91 - 8/28/91
8/30/91

Excavation
8/01/91 - 8/14/91
8/30/91 - 9/16/91

Lower center berm; clean out weir box;
remove east trench bird screens (with crane)
East trench preexcavation sampling

Remove west trench bird screens (with crane)
West trench preexcavation sampling

East trench excavation

West trench excavation

Post Excavation Activities

8/16/91 - 8/20/91
8/16/91

9/20/91
9/24/91 - 9/26/91

9/23/91 - 10/07/91
10/91

Replace east trench bird screens; post-
excavation samples from east trench
Switch effluent to east trench

Postexcavation samples from west trench
Replace west trench bird screens

Install interim cover over consolidated
materials
Equipment decontamination/release from site

Postexcavation Documentation and Reviews

10/91 - 2/92
11/2/92
11/20/92

Data evaluation/report generation
Post-ERA USRADS survey
Final KEH (Kaiser) site survey

B-3
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c-1



0

{31 354

921 25

DOE/RL-92-32, Rev. 0

THIS PAGE INTENTIONALLY

LEFT BLANK

c-2



DOE/RL-92-32, Rev. 0

DATA PRESENTATION

Appendix C contains the soil sample data results and locations as
referenced in the 316-C Process Trenches final ERA document.

Figure C-1 is an illustrtion of the two trenches, with the pre and post-
excavation sample locations labeled. The approximate locations of the two air
sampling ports are displayed also.

Figure C-2 displays the pre and postremediation sections surveyed by
USRADS. USRADS was used to conduct two radiological surveys of the area
surrounding the trenches. Figure C-2 i1lustrates the general locations iden-
tified by the maps generated by USRADS of the survey.

The pre and postexcavation soil sample results from the east and west
trenches are shown in Table C-1 through C-4, respectively. The soil sample
resuits measured radio-nuclide, volatile organic compound, semivolatile

organic compound, and metal concentrations in the soil with respect to the
sample number and location.

Figures C-3 through C-18 illustrate the pre and postexcavation soil
sampling results of contaminants of concern. The figures demonstrate how the
excava-tion activities successfully reduced measured soil sample
concentrations to appropriate levels.

c-3
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Figure C-1. 316-5 Process Trenches ERA Pre and
Postexcavation Sampling Locations.
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Table C-1.

SAMPLE NUMBER
SAMPLE LOCATION
SAMPLE DEPTH

RADIONUCLIDES (pCi/g +/- 2s)

Gross alpha
Gross beta
Strontium-90
Technicium-99
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Plutenium-23%,240
Total Uranium
Gamma Spec:
Potassium-40
Chromium-51
Cobakt-60
Zinc-65
Cesium-134
Cesium-137
Cerium-141
Radium-226
Thorium-228
Thorium-232
Uranium-235
Uranium-238
METALS (mg/kg)
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper

Iron

Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thatlium
Vanadium
2inc
ORGANICS (mg/kg)

1,2-dichloroethylene
Methylene chloride
Tetrachloroethylene

Trichloroethylene
pH -

PCBs (mg/kg)
Arochtor1248

DOE/RL-92-

B01016
20 M
SURFACE

165 +/- 12
120 +/- &
<1

3.4 +/- 5.5
3.9 +/- 1.4
44,1 +/- 3.9
<0.1

<0.1

80 +/- 9

7.218 +/- 0.754
<0.9605

0.1424 +/- 0.0575
<0.1205

<0.0510%

1.212 +/- 0.084
0.8498 +/- 0.1737
0.3171 +/- 0.0
G.4134 +/- 0.0522
0.3834 +/- 0.1843
1.13 +/- 0.231
25.4 +/- 6.69

5530
2.2
1.70
0.26
0.40
6.20
53.20
23100.00
3.90
528.00
0.12
29.20
0.86
0.66
.64
57.40
86.50

ND
ND
"ND
ND
N/A

0.088

32, Rev. 0

BO1402
20 M
SURFACE

188 +/- 13
19 +/- 4
<1

61.6 +/- 5
7.7 #/- 0.8
43.5 +/- 3.6
N/A

K/A

N/A

8.267 +/- 0.7T71
<1.078

<0,07825

<0.1143

<0.0558

1.465 +/- 0.086
N/A

0.3518 +/- 0,0933
0.5904 +/- 0.1014
0.7381 +/- 0.2444
1.332 +/- 0.245
25.07 +/- 6.37

5130
6.1
1.8
0.2

0.39

8.60

60.4

21700

3.70
525

0.14

32.3

0.82

0.87

0.61

50.1

93.4

ND
ND
ND
ND
7.74

ND

C-6

BO1403
20 M
1.5 FT

98 +/- 10
73 +/-3
<1

46.1 +f- 4.5
6.1 +/- 0.8
32.3 +/- 3.3
N/A
N/A
N/A

9.547 +/- 0.855
<0.9212

<0.05906

<0.1049

<0.05144

0.9067 /- 0.075
N/A

0.3719 +/- 0.0673
0.4772 +/- 0.0527
0.599 +/- 0.1864
1.238 +/- 0.214
20,22 +/- 5.55

8850
5.5
2.1

0.46

0.47
7.2

53.7

27400

6.10
638
0.1

29.1

0.95

1
0.71
57.9

95.9

ND
ND
ND
ND
7.99

ND

Preexcavation Sample Results for the West Process Trench.

BO14Q4
20 M
6 FT

20 +/- 6
30 +/- 3
<1

8.6 +/- 0.9
1.1 +/- 6.2
6 +/- 0.7
N/A

H/A

N/A

19.46 +/- 7.04
<6,22

<0.4242

<0.975

<0.3%948

<0.3612

N/A

1.572 +/- 0.666
0.8292 +/- 0.4104
<1.632

N/A

N/A

9120
5.9
2.1

0.42

0.44

7

25.5

26600
5.1
396
0.1
12

D.86

0.44

0.64

37.3

58

ND
ND
NO
ND
8.1

ND



SAMPLE NUMBER
SAMPLE LOCATION
SAMPLE DEPTH

RADIONUCLIDES (pCi/fg +/~ 2s)

Gross alpha

Gross beta
Strontium-90
Technicium-9%
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Plutonium-239,240
Total Uranium
Gamma Spec:
Potassium-40
Chromium=-51
Cobalt-40

Zine-65
Cesium-134
Cesium-137
Cerium-141
Radium-226
Thorium-228
Thorium-232
Uranium-235
Uranium-238
METALS (mg/kg)
Aluminum
Antimony

Arsenic
Beryllium
Cadmium

Chromium

Copper

Iron

Lead

Manganese
Mercury

Nickel

Selenium

Silver

Thallium
Vanadium

Zinc

ORGANICS (mg/kg)
1,2-dichloroethylene
Methylene chloride
Tetrachloroethylene
Trichloroethylene
pH

PCBs (mg/kg)
Arochlor1248

DOE/RL-92-32, Rev. 0

Table C-1.

BO14Q5
20 M
11 FT

20 +/- 5
20 +/-2
0.9 +/- .31

16.2 +/- 0.9
2.1 +/- 0.2
11.3 +/- 0.7
N/A
N/A
N/A

6.692 +/- 0.846
<0,4822

<0.04313

<0.1177

<0.0485%9

<0.04275

N/A

06.3692 +/- 0,0926
<0.0874

0.4472 +/- 0,1652
0.3931 +/- 0.1328
10.92 +/- 5.03

3230
22,9
1.9
0.33
0.9
4.1
38.3
21500
3.1
324
a.1
16
0.88
0.92
0.22
45.3
63.8

ND
ND
ND
ND
8.16

ND

C-7

Continued.

B014Q6 BO14Q7
26 M 20 M
11 7 1 FT
22.5 +/- 5

22 +/- 3

<1

1% +/- 9

2.1 +/- 0.2

9.7 +/- 0.7

N/A

N/A

N/A

7.539 +/- 0.836

<0.7037

<0.046479

<0.1232

<0, 04877

L1466 +/- 0507

0.3366 +/- 0.073
'0.4799 +/- 0.0768
0.5053 +/- 0.1885
0.2896 +/- 0.1336
6.229 +/- 3.718

3930 5320
3.89 14.5
0.77 2.4
8.35 0.37
0.43 0.64
2.2 3.6
28.7 31.2
14400 21500
2.5 3.1
224 279
a.1 0.1
12.5 15.4
0.43 0.85
13.6 0.85
0.43 0.21
19.9 52.3
45.7 55.3
6.006 D
0.014 ND
0.006 ND
0.006 ND
8.1 8.53
0.086 D

B014Q8
20 M
16 FT

72 +/- 8
34 +/- 3
<1

126.5 +/- 1.8
3.6 +/- 0.4
18.6 +/- 1.3
N/A

N/A

N/A

T.4E7 +/- 0.667
<0.6145

<0.05575

<0.09836

<0.04095

0.4475 +/~ 0.0541

0.3766 +7- 0.0673
0.4309 +/- 0.0427
0.6014 +/- 0.1559
0.6691 +/- 0.1507

12.65 +/~ 3.55

6000
13.4
2.5
0.39
0.68
5.4
68.6
21900

3.6 .

331
0.2
17
0.85
0.9
0.22
47.9
59

HD
ND
ND
ND
8.04

ND
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Table €-2.

SAMPLE NUMBER
SAMPLE LOCATION
SAMPLE DEPTH

RADIONUCLIDES (pCi/g +/

Gross alpha

Gross beta
Strontium-90
Technicium-99
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Plutonium-239,240
Total Uranjum
Gamma Spec:
Potassium=-40
Chromium-51
Cohalt-60

Zine-65
Cesjum-134
Cesium=-137
Cerium-141
Radium-2256
Thorium-228
Thorium-232
Uranium-235
Uranium-238
METALS (mg/kg)
Aluminum
Antimeony

Arsenic

Beryllium
Cadmium

Chromium

Copper

Iren

Lead

Manganese
Mercury

Nickel

Selenium

Silver

That!ium
Vanadium

Zine

ORGANICS {mg/kg)
1,2-dichloroethylene
Methylene chloride
Tetrachloroethylene
Trichloroethylene
pH

PCBs (mg/kg)
Arochlor1248

DOE/RL-92-32, Rev. 0

BO1016
20 M
SURFACE

165 +/- 12
120 +/- &
<1

3.4 +/- 5.5
3.9 +/- 1.4
44.1 +/- 3.9
<0.1

<0.1

80 +/- 9

7.218 +/- 0.754
<0.9605

© 0.1424 +/~ 0,0575

<0.1205
<0.05109

1,212 +/- 0.084
0.8498 +/- 0,1737
0.3171 +/- 0.091
0.4134 +/- 0,0522
0.3836 +/- 0.1843
1.13 +/2 0.231
25.4 +/- 6.69

5530
2.2
1.70
0.26
0.40
6.20
53.20
23100.00
3.90
528.00
0.12
29.20
0.86
0.66
0.54
57.60
856.90

ND
ND
ND
ND
N/A

0.088

Postexcavation Sample Results for

BO1402
20 M
SURFACE

188 +/- 13
119 +/- 4
<1

61.6 +/- 5
7.7 +/- 0.8
43.5 +/- 3.6
N/A

N/A

N/A

8.267 +/- 0.771
<1.078

<0.07825
<0.1143

<0.0558

1.465 +/- 0.086
N/A

0.3518 +/- 0.0933
0.5%04 +/- 0.1014
0.7381 +/- 0.2444

1.332 +/- 0.245
23.07 +/- 6.37

5130
6.1
1.8
0.2

0.39

8.60

60.4

21700

3.70
225

0.14

32.3

0.82

0.87

0.61

30.1

93.4

ND
ND
ND
ND
7.74

ND

C-8

the West Process Trench.

801403
20 M
1.5 FT

98 +/- 10
73 4+/- 3
<1

46.1 +/- 4.5
6.1 +/- 0.8
32.3 +/- 3.3
N/A
N/A
N/A

9.547 +/- 0.855
<0.9212
<0.05%06
<0.1049
<0.05146
0.9067 /- 0.075
N/A

0.3719 +/- 0.0673
0.4772 +/- 0.0527

0.599 +/- 0.1864
1,238 +/- 0.214
20.22 +/- 5.55

8850
5.5
2.1

0.46

0.47
7.2

53.7

27400

6.10
638
0.1

29.1

0.95

1
0.71
57.9

95.9

ND
ND
ND
ND
7.99

ND

BO14Q4
20 M
6 FT

20 +/- 6
30 +/- 3
<]

8.6 +/- 0.9
1.1 +/- 0.2
6 #/- 0.7
N/A

N/A

/A

19.46 +/- 7.04
6,22

<0.4242

<0.975

<0.3948

<0,3612

N/A

1.572 +/- 0.666
0.8292 +/- 0.4104
<1,632

N/A

N/A

2120
5.9
2.1

0.42

0.44

7

25.5

26600
5.1
396
0.1
i2

0.86

0.4%

0.64

57.3

58

ND
ND
ND
ND
8.1

ND
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SAMPLE NUMBER
SAMPLE LOCATION
SAMPLE DEPTH
RADIONUCLIDES (pCi/g +/
Gross alpha

Gross beta
Strontium-90
Technicium-99
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Plutonium-239,240
Total Uranium
Gamma Spec:
Potassium-40
Chromium=-51
Cobalt-60

2inc-65
Cesium-134
Cesium-137
Cerjum-141 .
Radium-226
Thorium-228
Thorium-232

Urani um=-235
Uranium-238
METALS (mg/kg)
Aluminum
Antimony

Arsenic
Beryllium
Cadmium

Chromium

Copper

Iron

Lead

Manganese
Mercury

Nickel

Selenium

Silver

Thallium
Vanadium

Zine

ORGANICS {mg/kg}
1,2-dichioroethylene
Methylene chloride
Tetrachloroethylene
Trichloroethylene
ph

PCBs (mg/kg)
Arochlor1248

DOE/RL-92-32, Rev. 0

Table C-2.

BO140Q5
20 M
11 F&

20 +/- 5
20 +/-2
0.9 +/- .31

6.2 +/- 0.9
2.1 +/- 0.2
11.3 +/- 0.7
N/A
N/A
N/A

6.692 +/- 0,846
<0,6822

<(,04313

<0.1177

<0,04859

<0.04275

N/A

0.3692 +/- 0.0926
<0.0874

0.4472 +/- 0.1652
0.3931 +/- 0.1328
10.92 +/- 6.03

5230
22.9
1.9
0.33
0.69
4.1
38.3
21500
3.1
324
0.1
16
0.88
0.92
g.22
45.3
63.8

ND
ND
D
HD
8.16

ND

Continued.

BO1406 BO14Q7
20 M 20 M
11 FT " FT

22.5 +/- 5
22 +/- 3
<1

14 +/- 9
2.1 +/- 0.2
9.7 +/- 0.7

N/A
N/A
N/A

7.339 +/- 0.836
<0.7037
<0.04479
<0,1232
<0,04877

. 1466 +/- .0507

0.3366 +/- 0,073
0.4799 +/- 0.0768
0.5053 +/- 0.1886
0.2896 +/- 0.1336

6,229 +/- 3.718

3930 5320
3.89 14.5
0.77 2.4
0.35 0.37
0.43 0.64
2.2 3.6
28.7 31.2
14400 21500
2.5 3
224 279
0.11 0.1
12.5 15.4
0.43 0.85
13.6 0.85
0.43 0.21
19.9 52.3
45.7 55.3
0.006 ND
g.014 KD
0.006 ND
0.006 ND
8.1 8.53
0.086 ND

801408
20 M
16 FT

72 +/- 8
34 +/- 3
<1

126.5 +/- 1.8
3.6 +/- 0.4
18.6 +/- 1.3
N/A

N/A

N/A

T.467 +/- 0.667
<0,6145

<0,05575

<0.09836

<0.04095

0.4475 +/- 0.0541

0.3766 +/- 0.0673
0.4309 +/- 0.0427
0.6014 +/- 0.1559
0.6691 +/- 0.1507

12.65 +/- 3.55

6000
13.4
2.5
0.39
0.68
5.4
68.6
21900
3.6
331
0.2
17
0.85
0.9
0.22
47.9
59

ND
ND
ND
ND
8.04

ND
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Table C-3.

SAMPLE NUMBER
SAMPLE LOCATION
DEPTH FROM SURFACE

RADIONUCLIDES (pCi/g +/- 2s)

Gross alpha
Gross beta
Strontium-90
Technicium-9%
Total Uranium
Uranium=-234
Uranium-235
Uranium-238
Plutonium-238
Plutonium-239,240
Gamma Spec.
Potassium-40
Cobal t-60
Cesium=-137
Radium-226
Uranium-235
Uranium-238
Thorium-228
Thorium-232

.METALS (mg/kg)

Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper
iron

Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
ORGANICS (mg/kg)

1,2-dichloreethylene

Methylene chloride

Tetrachloroethylene

Trichloroethylene
PH

PCBs (mg/kg)
Arochlor1248

DOE/RL-92-32, Rev. 0

801032
oM
3 FT

24 +/- 10

30 +/- 6

0.2 +/+ 0.7
3.8 +/- 0.2
28 +/- 6

13 +/- 1

1.7 +/- 0.3
9.2 #/- 1
0.19 +/- 0.15
1.4 +/- 0.5

10.58 +/- 0.47
0.2202 +/- 0.0322
0.5229 +/- 0.0334
0.4213 +/- 0.0449

0.6952 +/- 0.11
0.9821 +/- 0.2557
0.6424 +/- 0.0287
0.5937 +/- 0.1114

4130
3.6
1.3

a.21

0.64
4.9

81
18200
3.4
229
6.1

16.6

0.82
1.8

0.62

33.9

65.5

ND
ND
ND
ND
7.67

ND

801033
0N
3 FT

316 +/- 25
454 +/- 12
1.3 +/- 1

99 +/- 3

1000 +/- 200
520 +/- 30

T4 +/- 9

360 +/- 20
0.07 +/- 0.06
0.17 +/- 0.07

9.295 +/~ 0.416
0.113 +/- 0.0261
0.5534 +/- 0,0426
0.4849 +/- 0.0581%
30.79 +/- 0.28
448 +/- 7.6

1.533 +/- 0.065
0.6262 +/- 0.1175

3780
3.7
1.1

0.22

0.65
3.3
147

17000

1.8
200

0.1

14.3

0.88

0.86

0.66

36.6

60.5

ND
0.006
ND
ND
7.81

ND

C-10

BO1034
oM
SURFACE

3120 +/- 80
5420 +/- 50
15 +/-3

738 +/- 9
6700 +/- 1300
3900 +/- 300
320 +/- 120
2900 +/- 200
0.23 +/- 0.14
1.6 +/- 0.5

5.226 +/- 0.629
6.5536 +/- 0.0712
1.083 +/- 0,121
1.244 +/- 0.201
219.3 +/- 1.1
3196 +/7- 29
5.385 +/- 0.133
1.429 +/- 0.251

7390
4.5
3.1

0.48
0.8

34.7

1460

17600

95.8
213
1.1
160
1.1

38.7
0.8

80.7
225

ND
0.007
0.01
ND
7.74

ND

Preexcavation Sample Results for the East Process Trench.

801035
20 M
‘5 FT

49 +/- 12
66 +f~ 5
0.2 +/- 0.6
2250 «/- 30
110 +/- 20
&9 +/- 7
9.2 +/- 1.2
50 +/- 5

0 +/- 0.06
0 +/-0.05

9.417 +/- 0.431
0.08216 +/- 0.0238
0.393 +/- 0.0291
0.3934 +/- 0.042
2.074 +/- 0.168
26.46 +/- 3.26
G.5725 +/- 0.0272
0.5938 +/- 0.1018

4210
11.4
1.1
0.21
0.64
4.3
144
19000
3.5
427
0.1
31.6
0.85
1.1
0.64
42
9.7

ND
ND
ND
ND
7.6
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SAMPLE NUMBER
SAMPLE LOCATION
DEPTH FROM SURFACE

RADIONUCLIDES (pCi/g +/- 2s)

Gross alpha
Gross beta
Strontium-30
Technicium-99
Total Uranium
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Ptutonium-239,240
Gamma Spec.
Potassium-40
Cobalt-60
Cesium-137
Radium-226
Uranium-235
Uranium-238
Thorium-228
Thorium-232
METALS (mg/kg)
Aluminum
Antimony

Arsenic
Beryllium
Cadmium

Chromium

Copper

Iron

Lead

Manganese
Mercury

Hickel

Selenium

Silver

ThalLlium
Vanadium

2inc

ORGANICS (ma/kg)
1,2-dichloroethylene
Methylene chloride
Tetrachicroethylene
Trichtorcethylene
pH

PCBs {ma/kg)
Arochlori1248

DOE/RL-92-32, Rev. 0

Table C-3,

B01036
20 M
3 FT

1620 +/- 60
1790 +/- 30
6.7 +/- 3.6
691 +/- 7
2100 +/- 400
1530 +/- 80
140 +/- 30
1070 +/- 40
0.16 +/- 0.09
0.53 +/- 0.16

7.921 +/- 0.506
0.3592 +/- 0.04B6
0.528 +/- 0.0688
0.4036 +/- 0.0917
84.64 +/~ 0.55
1246 +/- 15
<0.1286

0.8278 +/- 0.1782

4270
7.4
1.8

0.22
2.5

76.2

1190

20100
19
456

0.65
127
4.5

54.5

0.67
176
260

ND
ND
0.02
ND
7.56

NO

Continued.

801037
20 M
SURFACE

4270
5.08

1.4
1.4
80.4
1310
11600
78.3
260
1.7
270
1.9
60.6
0.56
108
173

0.006
0.046
0.04
0.06

6.5

c-11

BO1033
20 M
SURFACE

3090 +/- 70
1120 +/- 10

12 +/- 2
3600 +/- 80

16000 +/- 3000

8790 +/- 740
1600 +/- 200
6030 +/- 52
1.2 +/- 0.4
4.1 #/- 0.9

24 +/- 0.659

0.7881 +/- 0.0976
0.8917 +/- 0.1383
0.9942 +/- 0.2591

638.4 +/- 1.7
9143 +/- 43
15.73 +/- 0.2

1.751 +/- 0.38

10000
16.1
5.2
1.¢

1

177
3300
17400
154
192

i 3.6
612
5.3
144

161
305

ND
0.0%
0.01

ND
7.59

ND

801040
20 M
SURFACE

4450 +/- 90
12200 +/- 100
18 +/- 7

3450 +/- &0
20000 +/- 4000
11900 +/- 1100
380 +/- 300
9130 +/- B4O
0.6 +/« 0.4
4.7 +/- 1.5

3.132 +/- 0.917
0.9625 +/- G.134
1.14 +/- G.15
0.9713 +/- 0.3195
691 +/- 2.2

9659 +/- 51

16.79 +/- 0.38
1.656 +/- 0.478

10000
10.3
5.2
1.5
0.96
129
3560
16800
167
321
3
959
4.4
128
0.97
176
302

ND
0.014
0.012

ND

7.51

ND
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SAMPLE NUMBER
SAMPLE LOCATION
DEPTH FROM SURFACE

RADIONUCLIDES (pCi/g +/- 2s)

Gross alpha

Gross beta
Strontium-90
Technicium-99
Total Uranium
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Plutonium-239,240
Gamma Spec.
Potassium-40
Cobalt-60
Cesium-137
Radium-226
Uranium-235
Uranium-238
Thorium-228
Thorium-232
METALS (mg/kg) -
Aluminum

Antimony

Arsenic

Beryttiun
Ladmium

Chromium

Copper

Lron

Lead

Manganese
Mercury

Nickel

Selenjum

Siiver

Thallium
Vanadium

2inc

ORGANICS (mg/kg)
1,2-dichloroethylene
Methylene chleride
Tetrachlorcethylene
Trichloroethylene
pH

PCBs (mg/kg)
Arochlor1248

DOE/RL-92-32, Rev. 0

Table C-3. Continued

BOY041 B01042

100 M 100 M

5 FT 3 FT

11 +/- 8 63 +/- 13

17 +/- 3 120 +/- 7

0.04 +/- .48 0.6 +/- 0.9
1.3 +/- 0.4 22 +/= 1

16 +/~ 3 62 +/- 12

13 +/=- 2 46 +/- 7

2.1 +/- 0.5 T +/- 1.4
8.6 +/- 1.2 33 +/-5

0 +/- 0,06 0 +/- 0.2

0 +/- 0.07 0 +/- 0.1
9.36 +/- 0.388 9.652 +/- 0.497
0.08434 +/- 0.02272 0.06691 +/- 0.02448

0.03751 +/- 0.01315 0.3407 +/- 0.0325
0.3898 +/- 0.0365 6.3818 +/- 0.0467
0.3918 +/- 0.0764 3.013 +/- 0177

4.33 +/- 2.477 46.

01 +/- 4.06

0.5627 +/- 0.0227 0.655 +/- 0.0445
0.5624 +/- 0.0866 0.651 +/- 0.1184%

3840
16.7
0.83
o.21
0.64
2.2
72.7
19500
3.3
281
0.09
13.3
4.2
0.85
0.63
43.2
48.9

0.05
0.03
0.05
0.05
7.57

ND

€-12

4730
11.7
0.87
0.21
0.64
9.4
209
23200
5.4
266
0.12
25.5
4

3
0.61
53.5
72.9

ND
0.03
ND
ND
0.95

ND

B01043
100 M
SURFACE

26 +/- 8

37 +/- 4

0.4 +/- 1

27 +/- 0.8
140 +/- 30
110 +/- 10

10 +/- 3

77 +/- 10
0.22 +/- 0.08
0.2 +/- 0.08

8.846 +/- 0.473
0.1369 +/- 0.0317

0.6079 +/- 0.0441

0.402 +/~ 0.0595
8.784 +/- 0.2
129.6 +/- 6.1

0.8045 +/- 0.0604-
0.5658 +/- 0.1122

7040
8.6
3.1

0.36
0.6
173
974

31000

39.4
276
1.4
186

0.82

71.6

0.6

91.4
212

ND
0.03
ND
ND
7.7

ND
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SAMPLE NUMSBER
SAMPLE LOCATION
DEPTH FROM SURFACE

RADIONUCLIDES (pCi/g +/- 2s)

Gross alpha
Gross beta
Strontium-90
Technicium-%9
Total Uranium
Uranium-234
Uranium-235
Uranium-238
Plutonium-238
Plutonium-239,240
Gamma Spec,
Potassium-40
Cobalt-60
Cesium-137
Radium-226
Uranium-235
Uranium-238
Thorium-228
Thorium-232
METALS (mg/kg)
Aluminum
Antimony
Arsenic
Beryllium
Cadmium
Chromium
Copper

Iren

Lead
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium

2inc

QRGANICS (mgu/kg)

1,2-dichloroethylene

Methylene chloride
Tetrachloroethylene
Trichloroethylene
pH

PCBs (mg/kg)
Arochlor1248

9.56 +/- 0.434
0.3088 +/- 0.0301
0.6851 +/- 0.036
0.4223 +/- G.049
1.717 +/- 0.154
26.74 +/- 3.17
0.6154 +/- 0.029
0.5833 +/- 0.1015

5520
10.3
1.5
0.2
0.6
26.7
282
18200
13.4
275
0.63
411
3.9
16.2
0.59
41.4
120

ND
ND
ND
ND
7.84

NO

C-13

DOE/RL-92-32, Rev. 0
Table C-3. Continued.
B01044 BO1045
400 M 400 M
S FT 3FT
19 +/- 8 8+/- 7
38 +/- & 1% +/- 4
0.4 +/~- 0.2 0.2 +/- 0.6
13 +/- 1 12 +/- 1
75 +/- 15 12 +/- 2
42 +/- 4 5.7 +/- 0.7
2.9 +/- 1.3 0.068 +/- 0.018
30 +/- 3 4.3 +/- 0.6
0.06 +/- 0.05 0 +/- 0.08
0.09 +/- 0.05 0 +/- 0.06

9.162 +/- 0.442
0.04497 +/- 0.02085
0.344 +/- 0.0214
0.4342 +/- 0.0419
N/A

N/A

0.5178 +/- 0.025
0.5178 +/- 0.093

3580
9.5
0.78
0.21
0.62
1.7
30.2
17200
2
217
0.09
6.7
3.9
0.83
0.58
25.4
21.6

ND
0.03
ND
ND
77

ND

801046
400 N
SURFACE

55 +/- 11

81 +/- 5

0.6 +/- 2.1
24 +/- 4

150 +/- 30
87 +/- 7
4.2 +/- 2.5
69 +f- 6

0 +/- 0.2
0.3 +/- 0.23

12.07 +/- 0.53
1.034 +/- 0.051
1.067 +/- 0.048

105547 +/- 0.0628

3.443 +/- 0.217
53.18 +/- 5.94
0.7128 +/- 0.0311
0.6739 +/- 0.1367

7980
19.5
1.7
0.33
0.56
33.4
445
21700
17.4
340
0.54
61.7
0.77
23.2
0.58
46.6
196

ND
0.04
ND
ND
7.65

ND
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Table C-4.

SAMPLE
NUMBER

SAMPLE LOCATION
DEPTH FROM SURFACE
RADIONUCLIDES (pCi/g +/- 25)

Gross alpha
Gross beta
Strontium-20
Technicium-99
Uranium-234
Uranium-235
Uranium-238
Plutonium-238

Plutonium-239,240

Total Uranium
Gamma Scan:
Potassium-40

DOE/RL-92-32, Rev. O

BG1031
oM
SURFACE

I +/ 4

15 +/- 2

<2

0.5 +/- 0.2
3.5 +/- 0.2
04 +/- .01
2.5 +/- 0.2
<0.1

<0.1

<32

6.404 +/- 0.607

801029
20 M

SURFACE

7 +/- &

16 +/- 2
0.3% +/- .22
0.3 +/- 0.1
8.6 +/- 0.9
1.1 #/- 0.2
6.0 +/- 0.7

<0.01
<0.02
<33

6.491 +/- 0.617
0.02137 +/- 0.01984
0.02137 +/- 0.01984
0.06478 +/- 0.04621

0.2665 +/-
0.3479 +/-
0.367 +/-
| 0.2544 +/-

0.0543
0.0354
0.1339
0.1417

N/A

2758
1.3
0.7
0.16
0.04
-1.8
18.4
9934
1.41
151.4
0.066
15.8
0.2
-0.41
<0,2
9.2

20.1

Cobalt-40 0.03528 +/- 0.02895
Cesium-137 0.03528 +/- 0.02895
Noibium-95

Radium-226 0.2372 +/- 0.0545
Thorium-228 0.3338 +/- 0.0353
Thorium-232 0.2665 +/- 01177
Uranium-235 N/A
Uranium-238 N/A
METALS (mg/kg)

Aluminum 2155
Antimeny 2.03
Arsenic 0.77
Beryllium 0.13
Cadmium 0.15
Chromium -2.3
Copper 4.4
Iron @483
Lead 1.33
Manganese 274.2
Mercury 0.007
Nicked 5.6
Selenium 0.2
Silver 0.22
Thatlium 0.2
Vanadium 8.2
Zine 22.8
ORGANICS (mg/kg)

1,2-dichloroethylene ND
Methylene chloride 4
Tetrachloroethylene ND
Trichloroethylene ND

PCBs (mg/kg)
Arochlor1248 ND

ND

3
ND
ND

ND

B01025
100 M
SURFACE

b +f+ 5

9 +f- 2
<0.07

0.8 +/- 0.1
7.1 +/- 0.6
1 +/- 0.2
5.4 +/- 0.5
<0Q.04

<0.02

<30

7.848 +/- 0.686
0.0506 +/- 0,03051
0.2376 +/- .0425

0.3489 +/- 0.0731
0.4437 +/- 0.0614
0.4834 +/- 0.14%94
0.2838 +/- 0.1626

7.41 /- 4114

3055
0.98
0.82
-0.02
¢.36
-3
102
13890
1.2
163
0.066
8.6
0.2
0.86
<0.2
11
36.4

ND

8
ND
ND

ND

Postexcavation Sample Results for the East Process Trench.

B0O1027
370 M
SURFACE

7T+/- 4

15 +/- 2
«0.2

1.7 +/- 01
6.2 +/- 0.6
0.9 +/- 0.2
4.7 +/- 0.5
<0.02

<0.03

<29

6.337 +/- 0.563
0.3224 +/- 0.0512
0.6981 +/- 0.05

0.2557 +/- 0.0507
0.3741 +/- 0.03575
0.3797 +/- 0.1545
0.2041 +/- 0.1517

H/A

2745
0.24
0.7
-0.21
0.22
-1.16
£9.4
12330
1.41
213
0.066
2.1
0.2
2.1
<0.2
10.5
42

ND

9
ND
ND

ND
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Total Uranium Concentrations from East Process Trench.

Figure C-4.
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Figure C-5. Gross Alpha Concentrations from East Process Trench.
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Aluminum (log scale)
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Antimony Concentrations from East Process Trench.

Figure C-7.
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Figure C-8. Beryllium Concentrations from East Process Trench.
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Figure C-9.
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Copper Concentrations from East Process Trench.

Figure C-11.
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Iron (log scale)
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Figure C-14. Manganese Concentrations from East Process Trench.
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Figure C-15. Mercury Concentrations from East Process Trench.
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